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DOCUMENT 002600 - PROCUREMENT SUBSTITUTION PROCEDURES

PART 1- GENERAL

1.1 DEFINITIONS

A

Procurement Substitution Requests: Requests for changes in products, materials,
equipment, and methods of construction from those indicated in the Procurement and
Contracting Documents, submitted prior to receipt of bids in accordance with Instructions
to Bidders.

Procurement Prior Approval Requests: Requests for approval of products or
manufacturers from those required by the Contract Documents as defined by product
selection procedures in Section 016000 "Product Requirements."

1. Procurement prior approval is required when products or manufacturers are listed
in specifications under "Sole Product," "Sole Manufacturer," "Limited List of
Products," or "Limited List of Manufacturers" introductory paragraphs.

2. Procurement prior approval is not required when products or manufacturers are

listed in specifications under "Non-Limited List of Products" or "Non-Limited List of
Manufacturers" introductory paragraphs.

Substitution Requests: Requests for changes in products, materials, equipment, and
methods of construction from those indicated in the Contract Documents, submitted
following Contract award. See the General Conditions and Section 012500 "Substitution
Procedures" for conditions under which Substitution requests will be considered following
Contract award.

1.2 QUALITY ASSURANCE

A

Compatibility of Substitutions: Investigate and document compatibility of proposed
substitution with related products and materials. Engage a qualified testing agency to
perform compatibility tests recommended by manufacturers.

1.3 PROCUREMENT SUBSTITUTIONS

A

Procurement Substitutions, General: By submitting a bid, the Bidder represents that its
bid is based on materials and equipment described in the Procurement and Contracting
Documents, including Addenda. Bidders are encouraged to request approval of
qualifying substitute materials and equipment when the Specifications Sections list
materials and equipment by product or manufacturer name.

Procurement Substitution Requests will be received and considered by Owner when the
following conditions are satisfied, as determined by Architect; otherwise requests will be
returned without action:

1. Extensive revisions to the Contract Documents are not required.
2. Proposed changes are in keeping with general intent of the Contract Documents,

PROCUREMENT SUBSTITUTION 002600 - 1
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including level of quality of the Work represented by requirements therein.
3. Request is fully documented and properly submitted.

1.4 SUBMITTALS
A. Procurement Substitution Request: Submit to Architect. Procurement Substitution

Request must be made in writing by prime contract Bidder only in compliance with the
following requirements:

1. Requests for substitution of materials and equipment will be considered if received
no later than fifteen working days prior to date of bid opening.
2. Submittal Format, Printed: Submit one electronic copy in bound PDF format, of

each written Procurement Substitution Request, using Document 002601 -
“Request for Substitution Form, Bidding Phase” bound in Project Manual.

B. Architect's Action:

1. Architect may request additional information or documentation necessary for
evaluation of the Procurement Substitution Request. Architect will notify all Bidders
of acceptance of proposed substitute by means of an Addendum to the
Procurement and Contracting Documents.

C. Architect's approval of substitute during bidding does not relieve Contractor of the

responsibility to submit required Shop Drawings and to comply with all other
requirements of the Contract Documents.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF DOCUMENT 002600

PROCUREMENT SUBSTITUTION 002600 - 2
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DOCUMENT 002601 - REQUEST FOR SUBSTITUTION FORM, BIDDING PHASE

PART 1- GENERAL

1.1 SUMMARY
A. Prime Bidders: Use this form to request consideration of an unnamed manufacturer, an
unnamed product, or an alternative fabrication method prior to submittal of bids when
use of specific manufacturers, products, or fabrications methods are required by the
Specifications.

B. See Document 002600 "Procurement Substitution Procedures" for instructions for
submittal of this form and for definitions used on this form.

C. Response to this request by Architect will be in the form of a written response to the
Bidder and, if approved, by Addendum issued to all Bidders.
1.2 PROJECT INFORMATION
A. Project Name: New Red Panda Exhibit.
B. Project Location: Maryland Zoo in Baltimore.
C. Owner: Maryland Zoo in Baltimore.

D. Architect: BKP Architects.

1.3 BIDDING REQUEST INFORMATION
A. Bidder:
B. Email:
C. Specification Section No.:

1.4 SPECIFIED PRODUCT

A. Specified Product/Fabrication Method (List Name, Description, Model Number, and
Manufacturer):

B. Specified Product Information (Attach Point-by-Point Data to This Form):

REQUEST FOR SUBSTITUTION FORM, 002601 -1
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1. O Point-by-point comparative product data.
2. O Test reports.
3. O Fabrication drawings.
4. O Samples (where applicable).
15 PROPOSED PRODUCT

A. Specified Product/Fabrication Method (List Name, Description, Model Number, and
Manufacturer):

B. Proposed Product Information (Attach Point-by-Point Data to This Form):

1. O Point-by-point comparative product data.
2. O Test reports.
3. O Fabrication drawings.
4. O Samples (where applicable).
1.6 IMPACT OF PROPOSED SUBSTITUTION

A. List of Related Changes Required by Substitution: O None. Explain:

B. Differences between Specified Product and Proposed Substitution: O None. Explain:

C. Proposed Product/Fabrication Method Effects on Other Parts of the Work: O None.
Explain:

D. Proposed Product/Fabrication Method Effects on the Contract Time: O None. Explain:

1.7 CERTIFICATION

A. Undersigned certifies the following:

1.

Proposed substitution has been investigated by the Bidder and determined to be
equal or superior to specified product as used for this Project, except as noted
herein.

2. Qualifications of manufacturer, Installer, and other specified parties meet the
specified qualifications.
3. Same warranty will be furnished for proposed substitution as for specified product,
if applicable.
REQUEST FOR SUBSTITUTION FORM, 002601 - 2
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4. Same maintenance service and availability of replacement parts as for specified
product, if applicable.
5. Proposed substitution does not affect dimensions and functional clearances,
except as noted herein.
6. Proposed substitution will not affect the Contract Time.
7. Proposed substitution will not affect work of other trades.
1.8 SUBMISSION OF REQUEST FOR SUBSTITUTION

A. For the Bidder:

1.

Submittal Date:

2. Firm Name:
3. Submitted by:
4. Email:
5.

B. For Manufacturer:
1. Submittal Date:
2. Firm Name:
3. Submitted by:
4. Email:

PART 2- PRODUCTS (Not Used)

PART 3- EXECUTION (Not Used)

END OF DOCUMENT 002601

REQUEST FOR SUBSTITUTION FORM, 002601 - 3
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SECTION 006000 - PROJECT FORMS

PART 1 - GENERAL

1.1

A

1.2

FORM OF AGREEMENT AND GENERAL CONDITIONS

The following form of Owner/Contractor Agreement and form of the General Conditions
shall be used for Project:

1. AlA Document A101-2017 "Standard Form of Agreement between Owner and
Contractor Where the Basis of Payment is a Stipulated Sum."

a.  The General Conditions for Project are AIA Document A201-2017 "General
Conditions of the Contract for Construction."

2. The General Conditions are included in the Project Manual.

ADMINISTRATIVE FORMS

Administrative Forms: Additional administrative forms are specified in Division 01
General Requirements.

Copies of AlA standard forms may be obtained from the American Institute of
Architects; www.aiacontractdocsaiacontracts.org; (800) 942-7732.

Information and Modification Forms:

1. Form for Requests for Information (RFIs): AIA Document G716-2004 "Request
for Information (RFI)."

2. Form of Request for Proposal: AIA Document G709-2018 "Proposal Request."

3. Change Order Form: AIA Document G701-2017 "Change Order."

4 Form of Architect's Memorandum for Minor Changes in the Work: AIA Document
G710-2017 "Architect's Supplemental Instructions.”

5. Form of Change Directive: AIA Document G714-2017 "Construction Change
Directive."

Payment Forms:

1. Schedule of Values Form: AIA Document G703-1992 "Continuation Sheet."

2. Payment Application: AIA Document G702-1992/703-1992 "Application and
Certificate for Payment and Continuation Sheet."

3. Form of Contractor's Affidavit: AIA Document G706-1994 "Contractor's Affidavit
of Payment of Debts and Claims."

4. Form of Affidavit of Release of Liens: AIA Document G706A-1994 "Contractor's
Affidavit of Payment of Release of Liens."

5. Form of Consent of Surety: AIA Document G707-1994 "Consent of Surety to
Final Payment."

PROJECT FORMS 006000 -1
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 006000
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SECTION 011000 - SUMMARY

PART 1- GENERAL

1.1 SUMMARY

A. Section Includes:
1. Project information.
2. Work covered by Contract Documents.
3. Contractor's use of site and premises.
4. Work restrictions.
5. Specification and Drawing conventions.

B. Related Requirements:
1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures

governing temporary use of Owner's facilities.

1.2 PROJECT INFORMATION

A. Project Identification: New Red Panda Exhibit.

1. Project Location: Maryland Zoo in Baltimore.
B. Owner: Maryland Zoo in Baltimore.
1. Owner's Contact: Karl Kranz.

2. Address: 1876 Mansion House Drive, Baltimore, MD 21217.
C. Owner’s Representative: HDC, Inc.

1. Owner’s Representative Contacts: John Mills, Kristen Mills
2. Address: 2818 O’'Donnell Street, Baltimore, MD 21224

D. Architect: BKP Architects.
1. Architect's Contacts: Joseph Powell, Jon Stefansson, Crystal Collado.

E. Architect's Consultants: Architect has retained the following design professionals, who
have prepared designated portions of the Contract Documents:

1. Civil Engineering: Carroll Engineering.
a. Civil Engineer’s Contacts: Judy Carroll, Craig Shannon.
2. Landscape Architecture: RAS.

a. Landscape Architect’'s Contacts: Geoff Anderson, Annie Vapaa.

SUMMARY 011000 - 1
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3. Structural Engineering: Structural Design Studio.
a. Structural Engineer’s Contact: Jake Merkley.

4. MEP/Life Safety Engineering: Kovacs Whitney.

a. MEP Engineer’s Contacts: Steve Jones, Matthew Robinson, Michael
Holland.
1.3 WORK COVERED BY CONTRACT DOCUMENTS

A. The Work of Project is defined by the Contract Documents and includes, but is not
limited to, the following:

1. Site clearing, subsurface utilities, new animal holding building, renovation of
existing animal holding building, new habitats, patron viewing areas, and patron
pathways. and other Work indicated in the Contract Documents.

B. Type of Contract:

1. Project will be constructed under a single prime contract.
1.4 CONTRACTOR'S USE OF SITE AND PREMISES
A. Unrestricted Use of Site: Contractor shall have full use of Project site, as identified on the

Drawings, for construction operations during construction period.

B. Condition of Existing Building: Maintain portions of existing building affected by
construction operations in a weathertight condition throughout construction period.
Repair damage caused by construction operations.

C. Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and
hardscaping affected by construction operations throughout construction period. Repair
damage caused by construction operations.

1.5 WORK RESTRICTIONS
A. Comply with restrictions on construction operations.
1. Comply with limitations on use of public streets, work on public streets, rights of

way, and other requirements of authorities having jurisdiction.

B. On-Site Work Hours: Limit work to between 7:00 a.m. to 4:00 p.m., Monday through
Friday, unless otherwise indicated. Work hours may be modified to meet Project
requirements if approved by Owner and authorities having jurisdiction.

C. Existing Ultility Interruptions: Do not interrupt utilities serving facilities occupied by Owner
unless permitted under the following conditions and then only after arranging for
temporary utility services according to requirements indicated:

1. Notify Architect, and Owner not less than two working days in advance of

SUMMARY 011000 - 2
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proposed utility interruptions.
2. Obtain Architect’s, and Owner's written permission before proceeding with utility
interruptions.

Noise, Vibration, Dust, and Odors: Coordinate operations that may result in high levels of
noise and vibration, dust, odors, or other disruption to Owner occupancy with Owner.

1. Notify Architect, and Owner not less than two working days in advance of
proposed disruptive operations.

2. Obtain Architect’'s, and Owner's written permission before proceeding with
disruptive operations.

Smoking and Controlled Substance Restrictions: Use of alcoholic beverages, and other
controlled substances on Owner's property is not permitted. Smoking by Contractor’'s
and sub-contractor’s personnel is permitted only in areas designated by the Owner.
Contractor is responsible for the disposal of cigarette butts in identified containers
provided by the Contractor.

Employee Identification: Provide identification for Contractor personnel working on
Project site in the form of easily recognizable color shirts or safety vests. Require
personnel to wear identification at all times.

Employee Screening: Comply with Owner's requirements for drug and background
screening of Contractor and subcontractor personnel working on Project site.

1. Maintain list of approved screened personnel with Owner's representative.

1.6 SPECIFICATION AND DRAWING CONVENTIONS

A

D.

SUMMARY

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. Imperative mood and streamlined language are generally used in the
Specifications. 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.

2. Text Color: Text used in the Specifications, including units of measure,
manufacturer and product names, and other text may appear in multiple colors or
underlined as part of a hyperlink; no emphasis is implied by text with these
characteristics.

3. Hypertext: Text used in the Specifications may contain hyperlinks. Hyperlinks may
allow for access to linked information that is not residing in the Specifications.
Unless otherwise indicated, linked information is not part of the Contract
Documents.

4. Specification requirements are to be performed by Contractor unless specifically

stated otherwise.

Division 00 Contracting Requirements: General provisions of the Contract, including
General and Supplementary Conditions, apply to all Sections of the Specifications.

Division 01 General Requirements: Requirements of Sections in Division 01 apply to the
Work of all Sections in the Specifications.

Drawing Coordination: Requirements for materials and products identified on Drawings

011000 - 3
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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 scheduled on
Drawings and published as part of the U.S. National CAD Standard.

3. Keynoting: Materials and products are identified by reference keynotes referencing

Specification Section numbers found in this Project Manual.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000
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SECTION 012500 - SUBSTITUTION PROCEDURES

PART 1- GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for substitutions.

B. Related Requirements:
1. Document 002600 "Procurement Substitution Procedures" for requirements for
substitution requests prior to award of Contract.
2. Section 016000 "Product Requirements" for requirements for submitting

comparable product submittals for products by listed manufacturers.

1.2 DEFINITIONS

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

1. Substitutions for Cause: Changes proposed by Contractor that are required due to
changed Project conditions, such as unavailability of product, regulatory changes,
or unavailability of required warranty terms.

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are
not required to meet other Project requirements but may offer advantage to
Contractor or Owner.

1.3 ACTION SUBMITTALS

A. Substitution Requests: Submit documentation identifying product or fabrication or
installation method to be replaced. Include Specification Section number and title and
Drawing numbers and titles.

1. Substitution Request Form: Use form provided in Project Manual.
2. Documentation: Show compliance with requirements for substitutions and the
following, as applicable:

a. Statement indicating why specified product or fabrication or installation
method cannot be provided, if applicable.
b. Coordination of information, including a list of changes or revisions needed

to other parts of the Work that will be necessary to accommodate proposed
substitution.

c. Detailed comparison of significant qualities of proposed substitutions with
those of the Work specified. Include annotated copy of applicable
Specification Section. Significant qualities may include attributes, such as
performance, weight, size, durability, visual effect, sustainable design
characteristics, warranties, and specific features and requirements indicated.
Indicate deviations, if any, from the Work specified.

d. Product Data, including drawings and descriptions of products and

SUBSTITUTION PROCEDURES 012500 -1



14

1.5

1.6

@ =0

New Red Panda Exhibit
Maryland Zoo in Baltimore

fabrication and installation procedures.

Samples, where applicable or requested.

Certificates and qualification data, where applicable or requested.

List of similar installations for completed projects, with project names and
addresses as well as names and addresses of architects and owners.
Material test reports from a qualified testing agency, indicating and
interpreting test results for compliance with requirements indicated.
Research reports evidencing compliance with building code in effect for
Project, from ICC-ES.

Detailed comparison of Contractor's construction schedule using proposed
substitutions with products specified for the Work, including effect on the
overall Contract Time. If specified product or method of construction cannot
be provided within the Contract Time, include letter from manufacturer, on
manufacturer's letterhead, stating date of receipt of purchase order, lack of
availability, or delays in delivery.

Cost information, including a proposal of change, if any, in the Contract
Sum.

Contractor's certification that proposed substitution complies with
requirements in the Contract Documents, except as indicated in substitution
request, is compatible with related materials and is appropriate for
applications indicated.

Contractor's waiver of rights to additional payment or time that may
subsequently become necessary because of failure of proposed substitution
to produce indicated results.

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

a. Forms of Acceptance: Change Order, Construction Change Directive, or
Architect's Supplemental Instructions for minor changes in the Work.
b. Use product specified if Architect does not issue a decision on use of a
proposed substitution within time allocated.
QUALITY ASSURANCE
A. Compatibility of Substitutions: Investigate and document compatibility of proposed
substitution with related products and materials. Engage a qualified testing agency to
perform compatibility tests recommended by manufacturers.
PROCEDURES
A. Coordination: Revise or adjust affected work as necessary to integrate work of the
approved substitutions.
SUBSTITUTIONS
A. Substitutions for Cause: Submit requests for substitution immediately on discovery of

need for change, but not later than ten working days prior to time required for preparation

SUBSTITUTION PROCEDURES 012500 - 2
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and review of related submittals.

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

a. Requested substitution is consistent with the Contract Documents and will
produce indicated results.
b. Substitution request is fully documented and properly submitted.
C. Requested substitution will not adversely affect Contractor's construction
schedule.
d. Requested substitution has received necessary approvals of authorities
having jurisdiction.
e. Requested substitution is compatible with other portions of the Work.
f. Requested substitution has been coordinated with other portions of the
Work.
g. Requested substitution provides specified warranty.
B. Substitutions for Convenience:
1. Not allowed.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012500

SUBSTITUTION PROCEDURES 012500 - 3
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES

PART 1- GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for handling and processing
Contract modifications.

B. Related Requirements:

1. Section 012500 "Substitution Procedures"” for administrative procedures for
handling requests for substitutions made after the Contract award.
2. Section 013100 "Project Management and Coordination" for requirements for

forms for contract modifications provided as part of web-based Project
management software.

1.2 MINOR CHANGES IN THE WORK

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not
involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710.

1.3 PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests: Architect will issue a detailed description of
proposed changes in the Work that may require adjustment to the Contract Sum or the
Contract Time. If necessary, the description will include supplemental or revised
Drawings and Specifications.

1. Work Change Proposal Requests issued by Architect are not instructions either to
stop work in progress or to execute the proposed change.
2. Within time specified in Proposal Request after receipt of Proposal Request,

submit a quotation estimating cost adjustments to the Contract Sum and the
Contract Time necessary to execute the change.

a. Include a list of quantities of products required or eliminated and unit costs,
with total amount of purchases and credits to be made. If requested, furnish
survey data to substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts
of trade discounts.

C. Include costs of labor, labor supervision, and project management directly
attributable to the change.

d. Include an updated Contractor's construction schedule that indicates the

effect of the change, including, but not limited to, changes in activity
duration, start and finish times, and activity relationship. Use available total
float before requesting an extension of the Contract Time.

e. Quotation Form: Use Contractor’s letterhead; project management software
generated proposals will not be accepted.

CONTRACT MODIFICATION PROCEDURES 012600 - 1



New Red Panda Exhibit
Maryland Zoo in Baltimore

B. Contractor-Initiated Proposals: If latent or changed conditions require modifications to
the Contract, Contractor may initiate a claim by submitting a request for a change to
Architect.

1. Include a statement outlining reasons for the change and the effect of the change
on the Work. Provide a complete description of the proposed change. Indicate the
effect of the proposed change on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with
total amount of purchases and credits to be made. If requested, furnish survey
data to substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of
trade discounts.

4. Include costs of labor, labor supervision, and project management directly
attributable to the change.

5. Include an updated Contractor's construction schedule that indicates the effect of

the change, including, but not limited to, changes in activity duration, start and
finish times, and activity relationship. Use available total float before requesting an
extension of the Contract Time.

6. Comply with requirements in Section 012500 "Substitution Procedures” if the
proposed change requires substitution of one product or system for product or
system specified.

7. Proposal Request Form: Use Contractor’s letterhead; project management
software generated proposals will not be accepted.

1.4 CHANGE ORDER PROCEDURES
A. On Owner's approval of a Work Change Proposal Request, Architect will issue a Change
Order for signatures of Owner and Contractor on AIA Document G701.
1.5 CONSTRUCTION CHANGE DIRECTIVE
A. Construction Change Directive: Architect may issue a Construction Change Directive on
AIA Document G714. Construction Change Directive instructs Contractor to proceed with
a change in the Work, for subsequent inclusion in a Change Order.
1. Construction Change Directive contains a complete description of change in the
Work. It also designates method to be followed to determine change in the

Contract Sum or the Contract Time.

B. Documentation: Maintain detailed records on a time and material basis of work required
by the Construction Change Directive.

1. After completion of change, submit an itemized account and supporting data
necessary to substantiate cost and time adjustments to the Contract.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012600
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SECTION 012900 - PAYMENT PROCEDURES

PART 1- GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements necessary to prepare and
process Applications for Payment.

B. Related Requirements:

1. Document 004373 "Proposed Schedule of Values Form" for requirements for
furnishing proposed schedule of values with bid.

2. Section 012600 "Contract Modification Procedures" for administrative procedures
for handling changes to the Contract.

3. Section 013200 "Construction Progress Documentation" for administrative

requirements governing the preparation and submittal of the Contractor's
construction schedule.

1.2 DEFINITIONS

A. Schedule of Values: A statement furnished by Contractor allocating portions of the
Contract Sum to various portions of the Work and used as the basis for reviewing
Contractor's Applications for Payment.

1.3 SCHEDULE OF VALUES

A. Coordination: Coordinate preparation of the schedule of values with preparation of
Contractor's construction schedule.

1. Coordinate line items in the schedule of values with items required to be indicated
as separate activities in Contractor's construction schedule.
2. Submit the schedule of values to Architect at earliest possible date, but no later

than ten working days before the date scheduled for submittal of initial Applications
for Payment.

B. Format and Content: Use Project Manual table of contents as a guide to establish line
items for the schedule of values. Provide at least one line item for each Specification

Section.

1. Identification: Include the following Project identification on the schedule of values:

Project name and location.
Owner's name.

Name of Architect.

Contractor's name and address.
Date of submittal.

P20 TO
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Arrange schedule of values consistent with format of AIA Document G703.
Arrange the schedule of values in tabular form, with separate columns to indicate
the following for each item listed:

Related Specification Section or division.

Description of the Work.

Name of subcontractor.

Name of manufacturer or fabricator.

Name of supplier.

Change Orders (numbers) that affect value.

Dollar value of the following, as a percentage of the Contract Sum to nearest
one-hundredth percent, adjusted to total 100 percent. Round dollar amounts
to whole dollars, with total equal to Contract Sum.

@ pooow

1) Labor.
2) Materials.
3) Equipment.

Provide a breakdown of the Contract Sum in enough detail to facilitate continued
evaluation of Applications for Payment and progress reports.

Provide a separate line item in the schedule of values for each part of the Work
where Applications for Payment may include materials or equipment purchased or
fabricated and stored, but not yet installed.

a. Differentiate between items stored on-site and items stored off-site.

Overhead Costs, Proportional Distribution: Include total cost and proportionate
share of general overhead and profit for each line item.

Temporary Facilities: Show cost of temporary facilities and other major cost items
that are not direct cost of actual work-in-place as separate line items.

Closeout Costs. Include separate line items for Operation and Maintenance
manuals, warranty documentation, and Project Record documents under
Contractor and principal subcontracts for Project closeout requirements in an
amount totaling five percent of the Contract Sum and subcontract amount.
Schedule of Values Revisions: Revise the schedule of values when Change
Orders or Construction Change Directives result in a change in the Contract Sum.
Include at least one separate line item for each Change Order and Construction
Change Directive.

APPLICATIONS FOR PAYMENT

A.

Each Application for Payment following the initial Application for Payment shall be

consistent with previous applications and payments, as certified by Architect and paid for

by Owner.

Payment Application Times: The date for each progress payment is indicated in the
Owner/Contractor Agreement. The period of construction work covered by each
Application for Payment is the period indicated in the Agreement.

Application for Payment Forms: Use AIA Document G702 and AlIA Document G703 as

form for Applications for Payment.

Application Preparation: Complete every entry on form. Notarize and execute by a
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person authorized to sign legal documents on behalf of Contractor. Architect will return
incomplete applications without action.

1. Entries shall match data on the schedule of values and Contractor's construction
schedule. Use updated schedules if revisions were made.
2. Include amounts for work completed following previous Application for Payment,

whether or not payment has been received. Include only amounts for work
completed at time of Application for Payment.

3. Include amounts of Change Orders and Construction Change Directives issued
before last day of construction period covered by application.
4. Indicate separate amounts for work being carried out under Owner-requested

project acceleration.

E. Stored Materials: Include in Application for Payment amounts applied for materials or
equipment purchased or fabricated and stored, but not yet installed. Differentiate
between items stored on-site and items stored off-site.

1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent
of surety to payment for stored materials.
2. Provide supporting documentation that verifies amount requested, such as paid

invoices. Match amount requested with amounts indicated on documentation; do
not include overhead and profit on stored materials.

3. Provide summary documentation for stored materials indicating the following:
a. Value of materials previously stored and remaining stored as of date of
previous Applications for Payment.
b. Value of previously stored materials put in place after date of previous
Application for Payment and on or before date of current Application for
Payment.
C. Value of materials stored since date of previous Application for Payment and

remaining stored as of date of current Application for Payment.

F. Transmittal: Submit three signed and notarized original copies of each Application for
Payment to Architect by a method ensuring receipt within 24 hours. One copy shall
include waivers of lien and similar attachments if required.

1. Transmit each copy with a transmittal form listing attachments and recording
appropriate information about application.

G. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of
mechanic's lien from subcontractors, sub-subcontractors, and suppliers for construction
period covered by the previous application.

1. Submit partial waivers on each item for amount requested in previous application,
after deduction for retainage, on each item.

2. When an application shows completion of an item, submit conditional final or full
waivers.

3. Owner reserves the right to designate which entities involved in the Work must
submit waivers.

4. Submit final Application for Payment with or preceded by conditional final waivers

from every entity involved with performance of the Work covered by the application
who is lawfully entitled to a lien.
5. Waiver Forms: Submit executed waivers of lien on forms acceptable to Owner.
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Initial Application for Payment: Administrative actions and submittals that must precede
or coincide with submittal of first Application for Payment include the following:

List of subcontractors.

Schedule of values.

Contractor's construction schedule (preliminary if not final).
Products list (preliminary if not final).

Submittal schedule (preliminary if not final).

List of Contractor's staff assignments.

Copies of building permits.

Copies of authorizations and licenses from authorities having jurisdiction for
performance of the Work.

9. Initial progress report.

10.  Report of preconstruction conference.

11.  Certificates of insurance and insurance policies.

12.  Performance and payment bonds.

13. Data needed to acquire Owner's insurance.

N>R~ OLN =

Application for Payment at Substantial Completion: After Architect issues the Certificate
of Substantial Completion, submit an Application for Payment showing 100 percent
completion for portion of the Work claimed as substantially complete.

1. Include documentation supporting claim that the Work is substantially complete
and a statement showing an accounting of changes to the Contract Sum.

a. Complete administrative actions, submittals, and Work preceding this
application, as described in Section 017700 "Closeout Procedures."

Final Payment Application: After completing Project closeout requirements, submit final
Application for Payment with releases and supporting documentation not previously
submitted and accepted, including, but not limited, to the following:

1. Evidence of completion of Project closeout requirements.

2. Certification of completion of final punch list items.

Insurance certificates for products and completed operations where required and
proof that taxes, fees, and similar obligations were paid.

Updated final statement, accounting for final changes to the Contract Sum.
AlA Document G706.

AIA Document G706A.

AIA Document G707.

Evidence that claims have been settled.

Proof that taxes, fees, and similar obligations are paid.

0. Waivers and releases.

SoENO O A

PRODUCTS (Not Used)

EXECUTION (Not Used)

END OF SECTION 012900
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1- GENERAL

1.1 SUMMARY

A

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

1. General coordination procedures.

2. Coordination drawings.

3. RFls.

4. Digital project management procedures.

5. Web-based Project management software package.

6. Project meetings.

B. Related Requirements:

1. Section 013200 "Construction Progress Documentation" for preparing and
submitting Contractor's construction schedule.

2. Section 017300 "Execution" for procedures for coordinating general installation
and field-engineering services, including establishment of benchmarks and control
points.

3. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract.

1.2 DEFINITIONS
A. RFI: Request for Information. Request from Owner, Architect, or Contractor seeking
information required by or clarifications of the Contract Documents.
1.3 INFORMATIONAL SUBMITTALS
A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for
each portion of the Work, including those who are to furnish products or equipment
fabricated to a special design. Include the following information in tabular form:

1. Name, address, telephone number, and email address of entity performing
subcontract or supplying products.

2. Number and title of related Specification Section(s) covered by subcontract.

3. Drawing number and detail references, as appropriate, covered by subcontract.

B. Key Personnel Names: Within ten working days of starting construction operations,
submit a list of key personnel assignments, including superintendent and other personnel
in attendance at Project site. Identify individuals and their duties and responsibilities; list
addresses, cellular telephone numbers, and e-mail addresses. Provide names,
addresses, and telephone numbers of individuals assigned as alternates in the absence
of individuals assigned to Project.

PROJECT MANAGEMENT AND 013100 - 1
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1.4 GENERAL COORDINATION PROCEDURES

A

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

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

2. Coordinate installation of different components to ensure maximum performance

and accessibility for required maintenance, service, and repair.

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

1. Preparation of Contractor's construction schedule.
2. Preparation of the schedule of values.
3. Installation and removal of temporary facilities and controls.
4. Delivery and processing of submittals.
5. Progress meetings.
6. Preinstallation conferences.
7. Project closeout activities.
8. Startup and adjustment of systems.
1.5 REQUEST FOR INFORMATION (RFI)
1.6 DIGITAL PROJECT MANAGEMENT PROCEDURES

A. Use of Architect's Digital Data Files: Digital data files of Architect's CAD drawings will be

provided by Architect for Contractor's use during construction.
1. Digital data files may be used by Contractor in preparing coordination drawings,
Shop Drawings, and Project Record Drawings.
2. Architect makes no representations as to the accuracy or completeness of digital
data files as they relate to Contract Drawings.
3. Digital Drawing Software Program: Contract Drawings are available in Autodesk
AutoCAD 2023.
4. Contractor shall execute a data licensing agreement in the form of AIA Document
C106 Digital Data Licensing Agreement.
a. Subcontractors and other parties granted access by Contractor to Architect's
digital data files shall execute a data licensing agreement in the form of AIA
Document C106.

B. Web-Based Project Management Software Package: Provide, administer, and use web-
based Project management software package for purposes of hosting and managing
Project communication and documentation until Final Completion.

PROJECT MANAGEMENT AND 013100 - 2

COORDINATION



New Red Panda Exhibit
Maryland Zoo in Baltimore

1. Web-based Project management software includes, at a minimum, the following
features:

a. Compilation of Project data, including Contractor, subcontractors, Architect,
Architect's consultants, Owner, and other entities involved in Project. Include
names of individuals and contact information.

b. Access control for each entity for each workflow process, to determine
entity's digital rights to create, modify, view, and print documents.

C. Document workflow planning, allowing customization of workflow between
project entities.

d. Creation, logging, tracking, and notification for Project communications

required in other Specification Sections, including, but not limited to, RFls,
submittals, Minor Changes in the Work, Construction Change Directives,
and Change Orders.

e. Track status of each Project communication in real time, and log time and
date when responses are provided.

f. Procedures for handling PDFs or similar file formats, allowing markups by
each entity. Provide security features to lock markups against changes once
submitted.

g. Document management for Drawings, Specifications, and coordination
drawings, including revision control.

h. Management of construction progress photographs.

2. Provide project management software user licenses for use of Owner, Architect,
and Architect's consultants.
3. At completion of Project, provide digital archive in format that is readable by

common desktop software applications in format acceptable to Architect. Provide
data in locked format to prevent further changes.

C. PDF Document Preparation: Where PDFs are required to be submitted to Architect,
prepare as follows:

1. Assemble complete submittal package into a single indexed file, incorporating
submittal requirements of a single Specification Section and transmittal form with
links enabling navigation to each item.

2. Name file with submittal number or other unique identifier, including revision
identifier.
3. Certifications: Where digitally submitted certificates and certifications are required,

provide a digital signature with digital certificate on where indicated.

1.7 PROJECT MEETINGS
A. General: Meetings and conferences will be conducted at Project site unless otherwise
indicated.
B. Preconstruction Conference: Architect will schedule and conduct a preconstruction

conference before starting construction, at a time convenient to Owner and Architect, but
no later than fifteen working days after execution of the Agreement.

1. Attendees: Authorized representatives of Owner Architect, and their consultants;
Contractor and its superintendent; major subcontractors; suppliers; and other
concerned parties shall attend the conference. Participants at the conference shall

PROJECT MANAGEMENT AND 013100 -3
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be familiar with Project and authorized to conclude matters relating to the Work.
2. Agenda: Discuss items of significance that could affect progress, including the
following:

Responsibilities and personnel assignments.
Tentative construction schedule.

Critical work sequencing and long lead items.
Designation of key personnel and their duties.
Lines of communications.

Use of web-based Project software.

Procedures for processing field decisions and Change Orders.
Procedures for RFls.

Procedures for testing and inspecting.

Procedures for processing Applications for Payment.
Distribution of the Contract Documents.

Submittal procedures.

Preparation of Record Documents.

Use of the premises.

Work restrictions.

Working hours.

Owner's occupancy requirements.

Responsibility for temporary facilities and controls.
Procedures for moisture and mold control.
Procedures for disruptions and shutdowns.
Construction waste management and recycling.
Parking availability.

Office, work, and storage areas.

Equipment deliveries and priorities.

First aid.

Security.

Progress cleaning.

ONSXE<SCTPTODOS33TATTTQ@NOA0TY
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3. Minutes: Architect will record and distribute meeting minutes.

C. Preinstallation Conferences: Contractor to conduct a preinstallation conference before
each construction activity when required by other Sections and when required for
coordination with other construction.

1. Attendees: Installer and representatives of manufacturers and fabricators involved
in or affected by the installation and its coordination or integration with other
materials and installations that have preceded or will follow, shall attend the
meeting. Advise Architect of scheduled meeting dates.

2. Agenda: Review progress of other construction activities and preparations for the
particular activity under consideration, including requirements for the following:

Contract Documents.
Options.

Related RFls.

Related Change Orders.
Purchases.

Deliveries.

Submittals.

Review of mockups.

S@mea0Tp
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Possible conflicts.

i.

j Compeatibility requirements.

k. Time schedules.

l. Weather limitations.

m. Manufacturer's written instructions.

n. Warranty requirements.

o. Compatibility of materials.

p. Acceptability of substrates.

q. Temporary facilities and controls.

r. Space and access limitations.

S. Regulations of authorities having jurisdiction.
t. Testing and inspecting requirements.

u. Installation procedures.

V. Coordination with other work.

W. Required performance results.

X. Protection of adjacent work.

y. Protection of construction and personnel.

3. Record significant conference discussions, agreements, and disagreements,
including required corrective measures and actions.

4. Reporting: Distribute minutes of the meeting to each party present and to other
parties requiring information.

5. Do not proceed with installation if the conference cannot be successfully
concluded. Initiate whatever actions are necessary to resolve impediments to
performance of the Work and reconvene the conference at earliest feasible date.

D. Project Closeout Conference: Schedule and conduct a project closeout conference, at a

time convenient to Owner and Architect, but no later than 30 working days prior to the
scheduled date of Substantial Completion.

1.

Conduct the conference to review requirements and responsibilities related to
Project closeout.

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

3. Agenda: Discuss items of significance that could affect or delay Project closeout,
including the following:

a. Preparation of Record Documents.

b. Procedures required prior to inspection for Substantial Completion and for
final inspection for acceptance.

C. Procedures for completing and archiving web-based Project software site
data files.

d. Submittal of written warranties.

e. Requirements for preparing operations and maintenance data.

f. Requirements for delivery of material samples, attic stock, and spare parts.

g. Requirements for demonstration and training.

h. Preparation of Contractor's punch list.

i Procedures for processing Applications for Payment at Substantial
Completion and for final payment.

j Submittal procedures.

k. Responsibility for removing temporary facilities and controls.

PROJECT MANAGEMENT AND 013100 -5
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4. Minutes: Entity conducting meeting will record and distribute meeting minutes.
E. Progress Meetings: Progress meetings will be conducted at biweekly intervals.

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

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

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

1) Review schedule for next period.

b. Review present and future needs of each entity present, including the

following:

1) Interface requirements.

2) Sequence of operations.

3) Status of submittals.

4) Deliveries.

5) Off-site fabrication.

6) Access.

7) Site use.

8) Temporary facilities and controls.

9) Progress cleaning.

10)  Quality and work standards.

11)  Status of correction of deficient items.
12)  Field observations.

13) Status of RFls.

14)  Status of Proposal Requests.

15) Pending changes.

16) Status of Change Orders.

17) Pending claims and disputes.

18) Documentation of information for payment requests.

3. Minutes: Architect will record and distribute the meeting minutes to each party
present and to parties requiring information.

a. Schedule Updating: Contractor to revise Contractor's construction schedule
after each progress meeting, where revisions to the schedule have been
made or recognized. Issue revised schedule concurrently with the report of
each meeting.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013100
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION
PART 1- GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for documenting the
progress of construction during performance of the Work, including the following:

Contractor's Construction Schedule.
Construction schedule updating reports.
Daily construction reports.

Site condition reports.

Unusual event reports.

aroON =

B. Related Requirements:

1. Section 014000 "Quality Requirements" for schedule of tests and inspections.

1.2 DEFINITIONS

A. Activity: A discrete part of a project that can be identified for planning, scheduling,
monitoring, and controlling the construction Project. Activities included in a construction
schedule consume time and resources.

1. Critical Activity: An activity on the critical path that must start and finish on the
planned early start and finish times.
2. Predecessor Activity: An activity that precedes another activity in the network.
3. Successor Activity: An activity that follows another activity in the network.
B. Critical Path: The longest connected chain of interdependent activities through the

network schedule that establishes the minimum overall Project duration.

C. Event: The starting or ending point of an activity.

1.3 INFORMATIONAL SUBMITTALS
A. Format for Submittals: Submit required submittals in the following format:
1. PDF file.

B. Contractor's Construction Schedule: Initial schedule, of size required to display entire
schedule for entire construction period.

C. Construction Schedule Updating Reports: Submit with Applications for Payment.

D. Daily Construction Reports: Submit at monthly intervals.

CONSTRUCTION PROGRESS 013200 -1
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E. Material Location Reports: Submit at monthly intervals.

F. Site Condition Reports: Submit at time of discovery of differing conditions.

G. Unusual Event Reports: Submit at time of unusual event.

1.4 COORDINATION

A. Coordinate Contractor's Construction Schedule with the schedule of values, list of
subcontracts, submittal schedule, progress reports, payment requests, and other
required schedules and reports.

1.

Secure time commitments for performing critical elements of the Work from entities
involved.

2. Coordinate each construction activity in the network with other activities, and
schedule them in proper sequence.
1.5 CONTRACTOR'S CONSTRUCTION SCHEDULE
A. Computer Scheduling Software: Prepare schedules using current version of a program

that is capable of managing construction schedules.

B. Time Frame: Extend schedule from date established for commencement of the Work to
date of Substantial Completion.

1.

Contract completion date to not be changed by submission of a schedule that
shows an early completion date, unless specifically authorized by Change Order.

C. Activities: Treat separate areas as a separate numbered activity for each main element
of the Work. Comply with the following:

1.

Activity Duration: Define activities so no activity is longer than fifteen working days.
Temporary Facilities: Indicate start and completion dates for the following as
applicable:

a. Securing of approvals and permits required for performance of the Work.
b. Temporary facilities.

C. Construction of mock-ups, prototypes and samples.

d. Regulatory agency approvals.

e. Punch list.

3. Submittal Review Time: Include review and resubmittal times indicated in Section
013300 "Submittal Procedures" in schedule. Coordinate submittal review times in
Contractor's Construction Schedule with submittal schedule.

4. Startup and Testing Time: Include no fewer than five working days for startup and
testing.

5. Substantial Completion: Indicate completion in advance of date established for
Substantial Completion and allow time for Architect's administrative procedures
necessary for certification of Substantial Completion.

6. Punch List and Final Completion: Include not more than 30 days for completion of
punch list items and Final Completion.

CONSTRUCTION PROGRESS 013200 - 2
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Upcoming Work Summary: Prepare summary report indicating activities scheduled to
occur or commence prior to submittal of next schedule update. Summarize the following
issues:

Unresolved issues.

Unanswered Requests for Information.

Rejected or unreturned submittals.

Notations on returned submittals.

Pending modifications affecting the Work and the Contract Time.

agrON =

Contractor's Construction Schedule Updating: At monthly intervals, update schedule to
reflect actual construction progress and activities. Issue schedule three working days
before scheduled progress meeting.

1. Revise schedule immediately after each meeting or other activity where revisions
have been recognized or made. Issue updated schedule concurrently with the
report of each such meeting.

2. Include a report with updated schedule that indicates every change, including, but
not limited to, changes in logic, durations, actual starts and finishes, and activity
durations.

3. As the Work progresses, indicate Final Completion percentage for each activity.

Recovery Schedule: When periodic update indicates the Work is 14 or more calendar
days behind the current approved schedule, submit a separate recovery schedule
indicating means by which Contractor intends to regain compliance with the schedule.
Indicate changes to working hours, working days, crew sizes, equipment required to
achieve compliance, and date by which recovery will be accomplished.

Distribution: Distribute copies of approved schedule to Architect Owner,, testing and
inspecting agencies, and other parties identified by Contractor with a need-to-know
schedule responsibility.

1. Post copies in Project meeting rooms and temporary field offices.
When revisions are made, distribute updated schedules to the same parties and
post in the same locations. Delete parties from distribution when they have
completed their assigned portion of the Work and are no longer involved in
performance of construction activities.

1.6 GANTT-CHART SCHEDULE REQUIREMENTS
A. Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal, Gantt-chart-
type, Contractor's Construction Schedule within five working days of date established for
the Notice to Proceed.
B. Preparation: Indicate each significant construction activity separately. Identify first
workday of each week with a continuous vertical line.
1. For construction activities that require three months or longer to complete, indicate
an estimated completion percentage in fifteen percent increments within time bar.
CONSTRUCTION PROGRESS 013200 - 3
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1.7 REPORTS

A. Daily Construction Reports: Prepare a daily construction report recording the following
information concerning events at Project site:

List of subcontractors at Project site.

Approximate count of personnel at Project site.

Equipment at Project site.

Material deliveries.

High and low temperatures and general weather conditions, including presence of
rain or snow.

6. Testing and inspection.

7. Accidents.
8

9
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Meetings and significant decisions.
Unusual events.
10.  Stoppages, delays, shortages, and losses.
11.  Meter readings and similar recordings.
12.  Emergency procedures.
13.  Orders and requests of authorities having jurisdiction.
14. Change Orders received and implemented.
15.  Construction Change Directives received and implemented.
16.  Services connected and disconnected.
17.  Equipment or system tests and startups.
18.  Substantial Completions authorized.

B. Site Condition Reports: Immediately on discovery of a difference between site conditions
and the Contract Documents, prepare and submit a detailed report. Submit with a
Request for Information. Include a detailed description of the differing conditions,
together with recommendations for changing the Contract Documents.

C. Unusual Event Reports: When an event of an unusual and significant nature occurs at
Project site, whether or not related directly to the Work, prepare and submit a special
report. List chain of events, persons participating, responses by Contractor's personnel,
evaluation of results or effects, and similar pertinent information. Advise Owner in
advance when these events are known or predictable.

1. Submit unusual event reports directly to Owner within one day of an occurrence.
Distribute copies of report to parties affected by the occurrence.

PART 2- PRODUCTS (Not Used)

PART 3- EXECUTION (Not Used)

END OF SECTION 013200
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1- GENERAL

1.1 SUMMARY
A. Section Includes:
1. Submittal schedule requirements.
2. Administrative and procedural requirements for submittals.

B. Related Requirements:

1. Section 012900 "Payment Procedures" for submitting Applications for Payment
and the schedule of values.

2. Section 013100 "Project Management and Coordination" for submitting
coordination drawings and subcontract list and for requirements for web-based
Project software.

3. Section 013200 "Construction Progress Documentation" for submitting schedules
and reports, including Contractor's construction schedule.

4, Section 014000 "Quality Requirements" for submitting test and inspection reports,
and schedule of tests and inspections.

5. Section 017700 "Closeout Procedures" for submitting closeout submittals and
maintenance material submittals.

6. Section 017823 "Operation and Maintenance Data" for submitting operation and
maintenance manuals.

7. Section 017839 "Project Record Documents" for submitting record Drawings,
record Specifications, and record Product Data.

8. Section 017900 "Demonstration and Training" for submitting video recordings of
demonstration of equipment and training of Owner's personnel.

1.2 DEFINITIONS

A. Action Submittals: Written and graphic information and physical samples that require
Architect'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 Architect'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."

1.3 SUBMITTAL SCHEDULE
A. Submittal Schedule: Submit, as an action submittal, a list 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 revisions to submittals noted
by Architect and additional time for handling and reviewing submittals required by those
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corrections.

1. Coordinate submittal schedule with list of subcontracts, the schedule of values,
and Contractor's construction schedule.

2. Final Submittal Schedule: Submit concurrently with the first complete submittal of
Contractor's construction schedule.

3. Format: Arrange the following information in a tabular format:

Scheduled date for first submittal.

Specification Section number and title.

Submittal Category: Action; informational.

Name of subcontractor.

Description of the Work covered.

Scheduled date for Architect's final release or approval.

~0 Q0T

1.4 SUBMITTAL FORMATS
A. Submittal Information: Include the following information in each submittal:

Project name.

Date.

Name of Architect.

Name of Contractor.

Name of firm or entity that prepared submittal.

Names of subcontractor, manufacturer, and supplier.

Unique submittal number, including revision identifier. Include Specification

Section number with sequential alphanumeric identifier and alphanumeric suffix for

resubmittals. (i.e.: 033000-1.1 for initial submittal, 033000-1.2, etc. for

subsequent submittals)

8. Category and type of submittal.

9. Submittal purpose and description.

10.  Number and title of Specification Section, with paragraph number and generic
name for each of multiple items.

11.  Drawing number and detail references, as appropriate.

12.  Indication of full or partial submittal.

13. Location(s) where product is to be installed, as appropriate.

14.  Other necessary identification.

15.  Remarks.

16.  Signature of transmitter.

Nogokrwh =

B. Options: Identify options requiring selection by Architect.

C. Deviations and Additional Information: On each submittal, clearly indicate deviations
from requirements in the Contract Documents, including minor variations and limitations;
include relevant additional information and revisions, other than those requested by
Architect on previous submittals. Indicate by highlighting on each submittal or noting on
attached separate sheet.

D. Electronic Submittals: Prepare submittals as PDF package, incorporating complete
information into each PDF file. Name PDF file with submittal number.

SUBMITTAL PROCEDURES 013300 -2
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SUBMITTAL PROCEDURES

A

B.

Prepare and submit submittals required by individual Specification Sections. Types of
submittals are indicated in individual Specification Sections.

1. Web-Based Project Management Software: Prepare submittals in PDF form, and
upload to web-based Project management software website. Enter required data in
web-based software site to fully identify submittal.

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 submittal items required for each Specification Section concurrently

unless partial submittals for portions of the Work are indicated on approved
submittal schedule.

3. Submit action submittals and informational submittals required by the same
Specification Section as separate packages under separate transmittals.
4, Coordinate transmittal of submittals for related parts of the Work specified in

different Sections, so processing will not be delayed because of need to review
submittals concurrently for coordination.

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

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

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

2. Resubmittal Review: Allow ten working days for review of each resubmittal.

3. Sequential Review: Where sequential review of submittals by Architect's
consultants, Owner, or other parties is indicated, allow fifteen working days for
initial review of each submittal.

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

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

3. Resubmit submittals until they are marked with approval notation from Architect's

action stamp.

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.

Use for Construction: Retain complete copies of submittals on Project site. Use only final
action submittals that are marked with approval notation from Architect's action stamp.
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SUBMITTAL REQUIREMENTS

A. 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 published
data are unsuitable 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 product specifications.
c. Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.

4. For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams that show 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 Shop Drawings, and before or concurrently with

Samples.
B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not

base Shop Drawings on reproductions of the Contract Documents or standard printed
data unless submittal based on Architect's digital data drawing files is otherwise
permitted.

1.

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

a. Identification of products.
b. Schedules.
C. Compliance with specified standards.
d. Notation of coordination requirements.
e. Notation of dimensions established by field measurement.
f. Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.
C. Samples: Submit Samples for review of type, color, pattern, and texture for a check of

these characteristics with other materials.

1.

2.

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

Identification: Permanently attach label on unexposed side of Samples that
includes the following:
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Project name and submittal number.

Generic description of Sample.

Product name and name of manufacturer.

Sample source.

Number and title of applicable Specification Section.
Specification paragraph number and generic name of each item.

~0 Q0T

3. Web-Based Project Management Software: Prepare submittals in PDF form, and
upload to web-based Project software website. Enter required data in web-based
software site to fully identify submittal.

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

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

5. 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 two full set(s) of available choices where color,
pattern, texture, or similar characteristics are required to be selected from
manufacturer's product line. Architect will return one submittal set with
options selected.

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

a. Number of Samples: Submit two sets of Samples. Architect will retain one
Sample set; remainder will be returned.

1) Submit a single Sample where assembly details, workmanship,
fabrication techniques, connections, operation, and other similar
characteristics are to be demonstrated.

2) If variation in color, pattern, texture, or other characteristic is inherent
in material or product represented by a Sample, submit at least three
sets of paired units that show approximate limits of variations.

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

E. Design Data: Prepare and submit written and graphic information indicating compliance
with indicated performance and design criteria in individual Specification Sections.
Include list of assumptions and summary of loads. Include load diagrams if applicable.
Provide name and version of software, if any, used for calculations. Number each page
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of submittal.

F. Certificates:

1.

Certificates and Certifications Submittals: Submit 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. Provide a notarized signature where indicated.
Installer Certificates: Submit written statements on manufacturer's letterhead,
certifying that Installer complies with requirements in the Contract Documents and,
where required, is authorized by manufacturer for this specific Project.
Manufacturer Certificates: Submit written statements on manufacturer's letterhead,
certifying that manufacturer complies with requirements in the Contract
Documents. Include evidence of manufacturing experience where required.
Material Certificates: Submit written statements on manufacturer's letterhead,
certifying that material complies with requirements in the Contract Documents.
Product Certificates: Submit written statements on manufacturer's letterhead,
certifying that product complies with requirements in the Contract Documents.
Welding Certificates: Prepare written certification that welding procedures and
personnel comply with requirements in the Contract Documents. Submit record of
AWS B2.1/B2.1M on AWS forms. Include names of firms and personnel certified.

G. Test and Research Reports:

1.

Compeatibility Test Reports: 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
substrate preparation and primers required.

Field Test Reports: Submit written reports indicating and interpreting results of field
tests performed either during installation of product or after product is installed in
its final location, for compliance with requirements in the Contract Documents.
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 in the Contract Documents.

Preconstruction Test Reports: 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 in the Contract Documents.

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.

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:

Name of evaluation organization.
Date of evaluation.

Time period when report is in effect.
Product and manufacturers' names.
Description of product.

Test procedures and results.
Limitations of use.

@"poooTw
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1.7 DELEGATED DESIGN SERVICES

A

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

1. If criteria indicated are insufficient to perform services or certification required,
submit a written request for additional information to Architect.

Delegated Design Services Certification: In addition to Shop Drawings, Product Data,
and other required submittals, submit digitally signed PDF file paper copies of certificate,
signed and sealed by the responsible design professional, for each product and system
specifically assigned to Contractor to be designed or certified by a design professional.

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

1.8 CONTRACTOR'S REVIEW

A

Action Submittals 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 Architect.

Contractor's Approval: Indicate Contractor's approval for each submittal with indication in
web-based Project management software. Include name of reviewer, date of
Contractor's approval, and statement certifying that submittal has been reviewed,
checked, and approved for compliance with the Contract Documents.

1. Architect will not review submittals received from Contractor that do not have
Contractor's review and approval.

1.9 ARCHITECT'S REVIEW

A

C.

Action Submittals: Architect will review each submittal, indicate corrections or revisions
required, and return.

1. PDF Submittals: Architect will indicate, via markup on each submittal, the
appropriate action, as follows:

No Exceptions Taken (does not require resubmittal)
Make Corrections Noted (does not require resubmittal)
Revise and Resubmit (requires resubmittal)

Rejected

coop

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

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

D. Architect will return without review submittals received from sources other than
Contractor.

E. Submittals not required by the Contract Documents will be returned by Architect without

action.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013300
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1- GENERAL

1.1 SUMMARY

A

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

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

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

2. Specified tests, inspections, and related actions do not limit Contractor's other

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

3. Requirements for Contractor to provide quality-assurance and quality-control

services required by Architect, Owner, or authorities having jurisdiction are not
limited by provisions of this Section.

1.2 DEFINITIONS

A

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

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

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

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

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

1. Mockups are used for one or more of the following:

Verify selections made under Sample submittals.

Demonstrate aesthetic effects.

Demonstrate the qualities of products and workmanship.

Demonstrate successful installation of interfaces between components and

aoow
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systems.

2. Product Mockups: Mockups that may include multiple products, materials, or

systems specified in a single Section.

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

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

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

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

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

1.3 DELEGATED DESIGN SERVICES

A

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

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

Delegated Design Services Statement: Submit a statement signed and sealed by the
responsible design professional, for each product and system specifically assigned to
Contractor to be designed or certified by a design professional, indicating that the
products and systems are in compliance with performance and design criteria indicated.
Include list of codes, loads, and other factors used in performing these services.

1.4 CONFLICTING REQUIREMENTS

A.

Conflicting Standards and Other Requirements: If compliance with two or more
standards or requirements is specified and the standards or requirements establish
different or conflicting requirements for minimum quantities or quality levels, inform the
Architect regarding the conflict and obtain clarification prior to proceeding with the Work.
Refer conflicting requirements that are different, but apparently equal, to Architect for
clarification before proceeding.
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Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is
the minimum provided or performed. The actual installation may comply exactly with the
minimum quantity or quality specified, or it may exceed the minimum within reasonable
limits. To comply with these requirements, indicated numeric values are minimum or
maximum, as appropriate, for the context of requirements. Refer uncertainties to
Architect for a decision before proceeding.

1.5 INFORMATIONAL SUBMITTALS

A

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

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

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.

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

Specification Section number and title.

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

Identification of applicable standards.

Identification of test and inspection methods.

Number of tests and inspections required.

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

Unique characteristics of each quality-control service.

COoNO>OR~®N =

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

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

1.6 CONTRACTOR'S QUALITY-CONTROL PLAN

A

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

Submittal Procedure: Describe procedures for ensuring compliance with requirements
through review and management of submittal process. Indicate qualifications of
personnel responsible for submittal review.
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C. Testing and Inspection: In quality-control plan, include a comprehensive schedule of
Work requiring testing or inspection, including the following:

1. Contractor-performed tests and inspections, including subcontractor-performed
tests and inspections. Include required tests and inspections and Contractor-
elected tests and inspections. Distinguish source quality-control tests and
inspections from field quality-control tests and inspections.

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

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

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

1.7 REPORTS AND DOCUMENTS

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

1. Date of issue.

2. Project title and number.

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

7. Identification of product and Specification Section.

8. Complete test or inspection data.

9. Test and inspection results and an interpretation of test results.

10. Record of temperature and weather conditions at time of sample-taking and testing
and inspection.

11. Comments or professional opinion on whether tested or inspected Work complies
with the Contract Document requirements.

12. Name and signature of laboratory inspector.

13. Recommendations on retesting and reinspecting.

B. Manufacturer's Technical Representative's Field Reports: Prepare written information

documenting manufacturer's technical representative's tests and inspections specified in
other Sections. Include the following:

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

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

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

4. Summary of installation procedures being followed, whether they comply with

requirements and, if not, what corrective action was taken.
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5. Results of operational and other tests and a statement of whether observed
performance complies with requirements.

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

7. Other required items indicated in individual Specification Sections.

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

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

2. Statement that equipment complies with requirements.

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

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

5. Other required items indicated in individual Specification Sections.

1.8 QUALITY ASSURANCE

A

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

Manufacturer Qualifications: A firm experienced in manufacturing products or systems
similar to those indicated for this Project and with a record of successful in-service
performance, as well as sufficient production capacity to produce required units. As
applicable, procure products from manufacturers able to meet qualification requirements,
warranty requirements, and technical or factory-authorized service representative
requirements.

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

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

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

Specialists: Certain Specification Sections require that specific construction activities be
performed by entities who are recognized experts in those operations. Specialists will
satisfy qualification requirements indicated and engage in the activities indicated.

Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent
agency with the experience and capability to conduct testing and inspection indicated, as
documented in accordance with ASTM E329, and with additional qualifications specified
in individual Sections; and, where required by authorities having jurisdiction, that is
acceptable to authorities.
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H. Manufacturer's Technical Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to observe and inspect
installation of manufacturer's products that are similar in material, design, and extent to
those indicated for this Project.

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

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

1. Build mockups of size indicated.

2. Build mockups in location indicated or, if not indicated, as directed by Architect.

3 Notify Architect five working days in advance of dates and times when mockups
will be constructed.

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

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

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

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

7. Promptly correct unsatisfactory conditions noted by Architect's preliminary review,
to the satisfaction of the Architect, before completion of final mockup.

8. Approval of mockups by the Architect does not constitute approval of deviations
from the Contract Documents contained in mockups unless Architect specifically
approves such deviations in writing.

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

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

1.9 QUALITY CONTROL
A. Contractor Responsibilities: Tests and inspections not specifically identified as Special

Inspection items are Contractor's responsibility. Perform additional quality-control
activities, whether specified or not, to verify and document that the Work complies with
requirements.

1. Unless otherwise indicated, provide quality-control services specified and those
required by authorities having jurisdiction. Perform quality-control services required
of Contractor by authorities having jurisdiction, whether specified or not.

2. Engage a qualified testing agency to perform quality-control services.

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

3. Notify testing agencies at least 24 hours in advance of time when Work that
requires testing or inspection will be performed.
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4. Where quality-control services are indicated as Contractor's responsibility, submit
a certified written report, in duplicate, of each quality-control service.

5. Testing and inspection requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

6. Submit additional copies of each written report directly to authorities having

jurisdiction, when they so direct.

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

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

inspections.

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

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

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

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

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

6. Do not perform duties of Contractor.

D. Manufacturer's Field Services: Where indicated, engage a factory-authorized service

representative to inspect field-assembled components and equipment installation,
including service connections. Report results in writing as specified in Section 013300
"Submittal Procedures."

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

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

following:

1. Access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

3 Adequate quantities of representative samples of materials that require testing and

inspection. Assist agency in obtaining samples.

Facilities for storage and field curing of test samples.

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

testing agency.

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

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

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

1.10 SPECIAL TESTS AND INSPECTIONS

A. Special Tests and Inspections: Owner will engage a qualified testing agency to conduct
special tests and inspections required by authorities having jurisdiction as the
responsibility of Owner, and as follows:

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

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

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

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

5. Retesting and reinspecting 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.

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to
test and inspection log for Architect's and authorities' having jurisdiction reference during

normal working hours.

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

3.2 REPAIR AND PROTECTION

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

1. Provide materials and comply with installation requirements specified in other
Specification Sections or matching existing substrates and finishes. Restore
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patched areas and extend restoration into adjoining areas with durable seams that
are as invisible as possible. Comply with the Contract Document requirements for
cutting and patching in Section 017300 "Execution."
B. Protect construction exposed by or for quality-control service activities.
C. Repair and protection are Contractor's responsibility, regardless of the assignment of
responsibility for quality-control services.

END OF SECTION 014000
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 -

1.1

1.2

1.3

1.4

GENERAL

SUMMARY

A

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

Related Requirements:

1. Section 011000 "Summary" for work restrictions and limitations on utility

interruptions.

USE CHARGES

A

Installation, removal, and use charges for temporary facilities to be included in the
Contract Sum unless otherwise indicated. Allow other entities engaged in the Project to
use temporary services and facilities without cost, including, but not limited to, Architect,
testing agencies, and authorities having jurisdiction.

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

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

INFORMATIONAL SUBMITTALS

A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections,
staging areas, construction site entrances, vehicle circulation, and parking areas for
construction personnel.

B. Implementation and Termination Schedule: Within ten working days of date established
for commencement of the Work, submit schedule indicating implementation and
termination dates of each temporary utility.

C. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities
having jurisdiction. Indicate Contractor personnel responsible for management of fire-
prevention program.

QUALITY ASSURANCE

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for

temporary electric service. Install service to comply with NFPA 70.
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Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.

PART 2 - PRODUCTS

2.1 MATERIALS

A

Wood Stockade Fencing: Minimum 6 feet high, continuous stockade fencing in
maximum 8 feet long sections attached to nominal 4 inch by 4 inch supporting posts set
firmly in ground.

Chain-Link Fencing: Minimum 2-inch, 0.148-inch- thick, galvanized-steel, chain-link
fabric fencing; minimum 8 feet high with galvanized-steel pipe posts; minimum 2-3/8-
inch- OD line posts and 2-7/8-inch- OD corner and pull posts, with 1-5/8-inch- OD top
rails.

Fencing Windscreen Privacy Screen: Polyester fabric scrim with grommets for
attachment to chain-link fence, sized to height of fence, in color selected by Architect
from manufacturer's standard colors.

2.2 TEMPORARY FACILITIES

A

Field Offices:

1. Prefabricated or mobile units with serviceable finishes, temperature controls, and
foundations adequate for normal loading.

Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect,
and construction personnel office activities and to accommodate Project meetings
specified in other Division 01 Sections. Keep office clean and orderly. Furnish and equip
offices as follows:

1. Furniture required for Project-site documents, including file cabinets, plan tables,
plan racks, and bookcases.

2. Conference room of sufficient size to accommodate meetings of 10 individuals.
Provide electrical power service and 120-V ac duplex receptacles, with no fewer
than one receptacle on each wall. Furnish room with conference table, chairs, and
4-foot- square tack and marker boards.

3. Drinking water and private toilet.

4. Heating and cooling equipment necessary to maintain a uniform indoor
temperature of 68 to 72 deg F.

5. Lighting fixtures capable of maintaining average illumination of 20 fc at desk
height.

23 EQUIPMENT

A

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

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.

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

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

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

B. Water Service:

1. Connect to Owner's existing water service facilities. Clean and maintain water
service facilities in a condition acceptable to Owner. At Substantial Completion,
restore these facilities to condition existing before initial use.

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

1. Use of Permanent Toilets: Use of Owner's existing or new toilet facilities is not
permitted.

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

1. Provide temporary dehumidification systems when required to reduce ambient and
substrate moisture levels to level required to allow installation or application of
finishes and their proper curing or drying.

E. Electric Power Service:
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1. Connect to Owner's existing electric power service. Maintain equipment in a
condition acceptable to Owner.

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

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

G. Electronic Communication Service: Provide secure WiFi wireless connection to internet
with provisions for access by Architect and Owner.

3.4 SUPPORT FACILITIES INSTALLATION
A. Comply with the following:

1. Provide construction for temporary field offices, shops, and sheds located within
construction area or within 30 feet of building lines that is noncombustible in
accordance with ASTM E136. Comply with NFPA 241.

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

B. Traffic Controls: Comply with requirements of authorities having jurisdiction.

1. Protect existing site improvements to remain, including curbs, pavement, and
utilities.
2. Maintain access for fire-fighting equipment and access to fire hydrants.

C. Parking: Use designated areas of Owner's existing parking areas for construction
personnel. There will be several access and parking locations available. Some access
points and parking locations may need to be periodically shut down to accommodate
Work phasing and Zoo events. Contractor must coordinate access to the Project Site
with the Zoo’s Owner’s Representative. Contractor and sub-contractor personnel are
encouraged to carpool.

D. Storage and Staging: Use designated areas of Project site for storage and staging
needs.
E. Dewatering Facilities and Drains: Comply with requirements of authorities having

jurisdiction. Maintain Project site, excavations, and construction free of water.

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or
adjoining properties or endanger permanent Work or temporary facilities.
2. Remove snow and ice as required to minimize accumulations.
F. Waste Disposal Facilities:
1. Comply with requirements specified in Section 017419 "Construction Waste

Management and Disposal.”
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3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION

A

Protection of Existing Facilities: Protect existing vegetation, equipment, structures,
utilities, and other improvements at Project site except those indicated to be removed or
altered. Repair damage to existing facilities.

Environmental Protection: Provide protection, operate temporary facilities, and conduct
construction as required to 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 011000 "Summary."

Temporary Erosion and Sedimentation Control:

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

Tree and Plant Protection:

1. Comply with requirements specified in Section 015639 "Tree Protection."

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

1. Extent of Fences: As illustrated on the L series of Drawings and as required to

enclose entire Project site or portion determined sufficient to accommodate
construction operations.

2. Maintain security by limiting number of keys and restricting distribution to

authorized personnel. Furnish one set of keys to Owner.

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

Temporary Egress: Provide temporary egress around project site as indicated on the L
series of Drawings and as required by authorities having jurisdiction. Provide signage
directing occupants to temporary egress.

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 incomplete,
insulate temporary enclosures.

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

1. Prohibit smoking in construction areas. Comply with additional limits on smoking
specified in other Sections.
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2. Supervise welding operations and similar sources of fire ignition in accordance
with requirements of authorities having jurisdiction.
3. Develop and supervise an overall fire-prevention and -protection program for

personnel at Project site. Review needs with local fire department and establish
procedures to be followed. Instruct personnel in methods and procedures. Post
warnings and information.

3.6 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.

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.

C. Temporary Facility Changeover: Do not change over from using temporary security and
protection facilities to permanent facilities until Substantial Completion.

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

1. Materials and facilities that constitute temporary facilities are property of
Contractor.
2. At Substantial Completion, repair, renovate, and clean permanent facilities used

during construction period. Comply with final cleaning requirements specified in
Section 017700 "Closeout Procedures."

END OF SECTION 015000
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SECTION 015639 — TEMPORARY TREE AND PLANT PROTECTION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the protection of trees that interfere with, or are affected in any way by,
execution of the Work, whether temporary or new construction.

B. Related Sections include the following:
1.  Section 312000 “Earth Moving’.
2. Section 311000 “Site Clearing”.
3. Section 311005 “Site Demolition”
1.3 DEFINITIONS

A. Caliper (DBH): Diameter breast height; diameter of a trunk as measured by a diameter tape at a
height 54 inches above the ground line for trees with caliper of 8 inches or greater as measured at
a height of 12 inches above the ground.

B. Tree-Protection Zone (TPZ): Area surrounding individual trees or groups of trees to be protected
during construction and indicated on Drawings. TPZ’s are defined by a circle concentric with each
tree with a radius 15” for every 1” of caliper size (DBH). Where overlapping, TPZ’s are defined by
a shape that extends to the outermost boundaries of each grouping of trees indicated.

C. Special Excavation Zone:

1. Areas indicated on Tree Protection and Demolition and Protection plans and may require
expansion if demolition work reveals critical root zones for existing trees in areas beyond
the special excavation zones.

2. Removals work within a Special Excavation Zone requires the submittal of a work plan
indicating means, methods, and sequencing proposed to prevent soil compaction and
damage to exiting landscape trees and roots, buildings, and existing work to remain.

3. Requires on-site and real-time monitoring of all removals and modifications within each
designated area.

D. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.
14 PREINSTALLATION MEETINGS
A. Pre-installation Conference: Conduct conference at Project site.

1. Review methods and procedures related to temporary tree and plant protection including,
but not limited to, the following:

a. Tree-service firm's personnel and equipment needed to make progress and avoid
delays.
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b. Arborist's responsibilities.

C. Quality-control program.

d. Coordination of Work and equipment movement within and around the locations of
protection zones.

e. Trenching by hand or with air spade within and around protection zones.

f. Field quality control.

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

Tree Protection Plan, a written report and plan prepared by Contractor and Arborist addressing, at
a minimum, the following:

1. Plans, elevations, sections — as required - and locations of protection-zone fencing and
signage, showing relation of equipment-movement routes and material storage locations
with all protection zones.

2. Detail fabrication and assembly of protection-zone fencing and signage.
3. Indicate extent of trenching by hand or with air spade within protection zones.

4. Report shall review all areas of Special Excavation as shown on plans and shall indicate
all proposed measures to protect existing or exposed soil from vehicular use within these
areas. Information shall include root pruning, structural and compensatory pruning, soil
aeration, and fertilization as required.

5. Coordinate all submittals with existing or proposed construction fence or hoarding and all
points of site access. Indicate all areas along site access routes where pruning of
overhanging limbs may be required. Include complete schedule as per below.

6. Itemized tree inventory of all trees to be protected on-site. A numerical replacement value
shall be provided for each tree and subject to Owner approval.

Samples: For each type of the following:

1. Organic Mulch: 1-quart volume of organic mulch; in sealed plastic bags labeled with
composition of materials by percentage of weight and source of muich.

INFORMATIONAL SUBMITTALS
Quialification Data: For arborist and tree service firm.

Certification: From arborist, certifying that trees indicated to remain have been protected during
construction according to recognized standards and that trees were promptly and properly treated
and repaired when damaged.

Maintenance Recommendations: From arborist, for care and protection of trees affected by
construction during and after completing the Work.

Existing Conditions: Documentation of existing trees and plantings indicated to remain, which
establishes preconstruction conditions that might be misconstrued as damage caused by
construction activities.
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1. Include plans and notations to indicate specific wounds and damage conditions of each
tree or other plants designated to remain.
a. Tree protection plan to include the following information:
1) Tree protection fencing locations
2) Silt fencing (to be coordinated with sediment and erosion control plans)
3) Root pruning lines
4) Root protection matting zones
5) Mulching zones
6) Tree pruning plan noting:
7 Root pruning areas/trees
8) Canopy thinning/reduction areas/trees
9) Canopy lifting areas/trees
10) Tree/stump removals
11) Understory cleaning areas
12) Maintenance schedule
b. Construction activities zone plan to include the following information:
1) Construction and staging zones
2) Construction access points and routes
3) Designated materials storage areas
4) Concrete and masonry storage and wash-out areas
5) Demolition access and dumpster storage areas
6) Soil stockpiling
7) Equipment staging, storage, and access areas
8) Limits of disturbance
9) Excavation depths
10) Benching
11) Tree removals and replacements

E. Quality-control program.
1.7 QUALITY ASSURANCE

A. Arborist Qualifications: Certified Arborist as certified by ISA — minimum 10 years in-field

experience.

B. Tree Service Firm Qualifications: An experienced tree service firm that has successfully completed
temporary tree and plant protection work similar to that required for this Project and that will assign
an experienced, qualified arborist to Project site during execution of the Work.
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a. Quality-Control Program: Prepare a written program to systematically demonstrate
the ability of personnel to properly follow procedures and handle materials and
equipment during the Work without damaging trees and plantings. Include
dimensioned diagrams for placement of protection zone fencing and signage, the
arborist's and tree-service

firm's responsibilities, instructions given to workers on the use and care of protection zones, and
enforcement of requirements for protection zones.

Tree pruning standards: Comply with ANSI A300, “Trees, Shrubs and Other Woody Plant
Maintenance — Standard Practices”, and the “Standards of Shade Trees”, current edition, as
published by National Arborist Association, The Meeting Place Mall, Route 101, PO Box 1494,
Ambherst, NH 03031-1094.

FIELD CONDITIONS

A. The following practices are prohibited within protection zones:

1.  Storage of construction materials, debris, or excavated material
Moving or parking vehicles or equipment.

Foot traffic.

2
3
4, Erection of sheds or structures.
5 Impoundment of water.

6 Excavation or other digs unless otherwise indicated.
7

Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.

8.  Excessive wetting from runoff or drainage.
9.  Spillage of construction materials hazardous to vegetation.
10. Felling of trees into tree protected areas.
11. Trenching operations.
Do not direct vehicle or equipment exhaust toward protection zones

Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and
organic mulch.

SEQUENCING AND SCHEDULING

After review and approval of Tree Protection Plan submitted by Contractor and Arborist, install tree
protection prior to any and all site removals, including tree removals.

Landscape Architect shall review and approve tree protection devices installation prior to start of
removals work.

Perform tasks related to the trees at time appropriate to best horticultural and arboricultural
practices as established in Tree Protection Plan.

PART 2 - PRODUCTS
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MATERIALS

Organic Mulch: Free from deleterious materials and suitable as a top dressing for trees and shrubs,
consisting of one of the following:

1. Type: Shredded hardwood bark or wood and bark chips.
2. Size Range: 3 inches maximum, 1/2 inch minimum
3. Color: Natural.
Pruning Alcohol
1. Commercial ethyl alcohol or “Ethanol” 70-95

Anti-desiccant: “Wilt-Pruf NCF” anti-desiccant by Wilt-Pruf Products, Inc., “Cloud Cover” by Easy
Gardener”, or approved equal conforming to the following:

1. 100% organic and biodegradable, and not damaged by freezing.
Protection-Zone Fencing: Fencing fixed in position and meeting one of the following requirements:

1. Wood Protection-Zone Fencing: Constructed of two 2-by-4-inch (50-by-100-mm) horizontal
rails and vertical posts, spaced not more than 96 inches (2400 mm) apart, and lower rail
set halfway between top rail and ground.

a. Height: 48 inches minimum or as shown on the drawings.

2. Wood Snow Fence: Consisting of uniformly spaced hardwood slats woven together with a
minimum five two wire strands of galvanized wire; secured to wood frame with UV-stable
plastic bands or galvanized-steel or stainless-steel wire ties;

a. Height: 48 inches.
b. Color: Natural, no staining.

Nonwoven Geotextile Filter Fabric: Polypropylene or polyester fabric, 3 oz. /sg. yd. (101g/sq. m)
minimum, composed of fibers formed into a stable network so that fibers retain their relative
position. Fabric shall be inert to biological degradation and resist naturally encountered chemicals,
alkalis, and acids.

Plywood- For use in selected areas within root-zones of specimen trees.

Protection-Zone Signage: Shop-fabricated, rigid plastic or metal sheet with attachment holes pre-
punched and reinforced; legibly printed with non-fading lettering and as follows:

1. Size and Text: 8-1/2 inches by 12 inches minimum. Text to read "Tree Protection Zone"
or as directed by Owner's Representative.

2. Lettering: 1-inch-high minimum, black characters on white background.

3. Signage to be provided by Owner.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and
sedimentation-control measures are in place. Verify that flows of water redirected from construction
areas or generated by construction activity do not enter or cross protection zones.
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Prepare written report, endorsed by arborist, listing conditions detrimental to tree and plant
protection.

PREPARATION

Locate and clearly identify trees, shrubs, and other vegetation to remain. Flag each tree trunk at
54 inches above the ground.

Protect tree root systems from damage caused by runoff or spillage of noxious materials while
mixing, placing, or storing construction materials. Protect root systems from ponding, eroding, or
excessive wetting caused by dewatering operations.

Tree-Protection Zones: Mulch areas inside tree-protection zones and other areas indicated. Do not
exceed indicated thickness of mulch.

1. Apply 2-inch uniform thickness of organic mulch unless otherwise indicated. Do not place
mulch within 6 inches of tree trunks.

ARBORIST
Supervise the installation and placement of landscape protection fencing
Oversee the protection of trees throughout the course of the project.

Coordinate with Owner’s Arborist throughout project duration. Notify Architect immediately of any
damage or root zone conflicts.

PROTECTION ZONES

Protection-Zone Fencing: Install protection-zone fencing along edges of protection zones before
materials or equipment are brought on the site and construction operations begin in a manner that
will prevent people and animals from easily entering protected areas except by entrance gates.
Construct fencing so as not to obstruct safe passage or visibility at vehicle intersections where
fencing is located adjacent to pedestrian walkways or in close proximity to street intersections,
drives, or other vehicular circulation.

Maintenance of Protection-Zone Fencing: The contractor shall be responsible for the repair and
replacement of any part of new or existing protective fencing throughout the duration of the project.

Where construction work is required within the branch spread of trees that are to remain, the work
shall be performed under the direction of the Arborist.

Geotextiles: Prescribed for designated trees where foot traffic, masonry debris, or surface
equipment can impact critical root zone yet access is needed for construction. Triple ply geotextile
is tacked on top of mulch buffer beneath and removed upon completion. This method should be
used extensively for staging, stockpile, and access within tree protection areas.

Mulching — For select specimen or tree protection zones requiring traffic access install a 12" layer
of wood chips overlaid with continuous 3/4" plywood sheets on the existing grade for the entire area
of the traffic route to allay rutting and slightly reduce soil compaction.

Protection-Zone Signage: Install protection-zone signage in visibly prominent locations in a manner
approved by Architect. Install one sign spaced approximately every 20 feet on protection-zone
fencing, but no fewer than four signs with each facing a different direction.

Maintain protection zones free of weeds and trash.
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H. Maintain protection-zone fencing and signage in good condition as acceptable to Architect and
remove when construction operations are complete and equipment has been removed from the
site.

1. Do not remove protection-zone fencing, even temporarily, to allow deliveries or equipment
access through the protection zone.

2. Temporary access is permitted subject to preapproval in writing by arborist if a root buffer
effective against soil compaction is constructed as directed by arborist. Maintain root buffer
so long as access is permitted.

3.5 EXCAVATION

A. General: Excavate at edge of protection zones and for trenches indicated within protection zones
according to requirements in Section 3120 00 "Earth Moving" unless otherwise indicated.

B. Trenching within Protection Zones: Where utility trenches are required within protection zones,
excavate under or around tree roots by hand or with air spade, or tunnel under the roots by drilling,
auger boring, or pipe jacking. Do not cut main lateral tree roots or taproots; cut only smaller roots
that interfere with installation of utilities. Cut roots as required for root pruning. If excavating by
hand, use narrow-tine spading forks to comb soil and expose roots.

C. Redirect roots in backfill areas where possible. If encountering large, main lateral roots, expose
roots beyond excavation limits as required to bend and redirect them without breaking. If
encountered immediately adjacent to location of new construction and redirection is not practical,
cut roots approximately 3 inches back from new construction and as required for root pruning.

D. Do not allow exposed roots to dry out before placing permanent backfill. Provide temporary earth
cover or pack with peat moss and wrap with burlap. Water and maintain in a moist condition.
Temporarily support and protect roots from damage until they are permanently relocated and
covered with soil.

3.6 ROOT PRUNING
A. Prune tree roots that are affected by temporary and permanent construction. Prune roots as follows:

1. Cut roots manually by digging a trench and cutting exposed roots with sharp pruning
instruments; do not break, tear, chop, or slant the cuts. Do not use a backhoe or other
equipment that rips, tears, or pulls roots.

2. Cut Ends: Coat cut ends of roots more than 1-1/2 inches (38 mm) in diameter with a coating
formulated for use on damaged plant tissues and that is acceptable to arborist. Cover with
wet burlap and maintain moist.

3. Temporarily support and protect roots from damage until they are permanently redirected
and covered with soil.

4, Cover exposed roots with burlap and water regularly.
5. Backfill as soon as possible according to requirements in Section 312000 "Earth Moving."

B. Root Pruning at Edge of Protection Zone: Prune tree roots flush with the edge of the protection
zone by cleanly cutting all roots to the depth of the required excavation.

C. Root Pruning within Protection Zone: Clear and excavate by hand or with air spade to the depth of
the required excavation to minimize damage to tree root systems. If excavating by hand, use
narrow-tine spading forks to comb soil to expose roots. Cleanly cut roots as close to excavation as
possible.
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3.7 REGRADING

A. Lowering Grade: Where new finish grade is indicated below existing grade around trees, slope
grade beyond the protection zone. Maintain existing grades within the protection zone.

B. Lowering Grade within Protection Zone: Where new finish grade is indicated below existing grade
around trees, slope grade away from trees as recommended by arborist unless otherwise indicated.

C. Raising Grade: Where new finish grade is indicated above existing grade around trees, slope grade
beyond the protection zone. Maintain existing grades within the protection zone.

D. Minor Fill within Protection Zone: Where existing grade is 2 inches or less below elevation of finish
grade, fill with backfill soil. Place backfill soil in a single uncompacted layer and hand grade to
required finish elevations.

3.8 FIELD QUALITY CONROL

A. Inspections: Engage a qualified arborist to direct plant-protection measures in the vicinity of trees,
shrubs, and other vegetation indicated to remain and to prepare inspection reports.

3.9 REPAIR AND REPLACEMENT

A. General: Repair or replace trees, shrubs, and other vegetation indicated to remain or to be
relocated that are damaged by construction operations, in a manner approved by Architect.

1. Submit details of proposed pruning and repairs.

2. Perform repairs of damaged trunks, branches, and roots within 24 hours according to
arborist's written instructions.

3. Replace trees and other plants that cannot be repaired and restored to full-growth status,
as determined by Owner. Replacement value of trees shall be that which was established
based on value in Arborist’s report.

B. Trees: Remove and replace trees indicated to remain that are more than 25 percent dead or in an
unhealthy condition or are damaged during construction operations that Owner determines are
incapable of restoring to normal growth pattern.

4, Small Trees: Provide new trees of same size and species as those being replaced for each
tree that measures 4 inches or smaller in caliper size.

2. Large Trees: Provide two new tree(s) of 3-inch caliper size for each tree being replaced
that measure more than 4 inches in caliper size.

3. Plant and maintain new trees as specified in Section 329300 "Plants."

C. Excess Mulch: Rake mulched area within protection zones, being careful not to injure roots. Rake
to loosen and remove mulch that exceeds a 2-inch 4-inch Insert dimension uniform thickness to
remain

D. Soil Aeration: Where directed by Landscape Architect or Owner, aerate surface soil compacted
during construction. Aerate 10 feet beyond drip line and no closer than 36 inches to tree trunk. Dirill
2-inch diameter holes a minimum of 12 inches deep at 24 inches OC. Backfill holes with an equal
mix of augured soil and sand.

E. Post-Construction — Remove protective fencing, wood chips, debris and all surplus construction
materials from site following construction, in a manner that will not damage tree preservation areas
as directed by Owner. Re-seed, re-sod, or refurbish all disturbed ground areas as soon as possible
to the satisfaction of Owner.
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3.10 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Disposal: Remove excess excavated material, displaced trees, trash, and debris and legally
dispose of them off Owner's property.

END OF SECTION 015639

TEMPORARY TREE AND PLANT PROTECTION 015639 - 9



New Red Panda Exhibit
Maryland Zoo in Baltimore

(THIS PAGE INTENTIONALLY LEFT BLANK)

TEMPORARY TREE AND PLANT PROTECTION 015639 - 10



New Red Panda Exhibit
Maryland Zoo in Baltimore

SECTION 016000 - PRODUCT REQUIREMENTS

PART 1- GENERAL

1.1 SUMMARY

A

The Work of This Section Includes: Administrative and procedural requirements for
selection of products for use in Project; product delivery, storage, and handling;
manufacturers' standard warranties on products; special warranties; and comparable
products.

B. Related Requirements:
1. Section 012500 "Substitution Procedures" for requests for substitutions.
2. Section 017700 "Closeout Procedures" for submitting warranties.
1.2 DEFINITIONS
A. Products: Items obtained for incorporating into the Work, whether purchased for Project
or taken from previously purchased stock. The term "product" includes the terms

"material," "equipment," "system," and terms of similar intent.

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

2. New Products: Items that have not previously been incorporated into another
project or facility. Salvaged items or items reused from other projects are not
considered new products. Items that are manufactured or fabricated to include
recycled content materials are considered new products unless otherwise
indicated.

3. Comparable Product: Product by named manufacturer that is demonstrated and
approved through the comparable product submittal process described in
"Comparable Products" Article, to have the indicated qualities related to type,
function, dimension, in-service performance, physical properties, appearance, and
other characteristics that equal or exceed those of specified product.

B. Basis-of-Design Product Specification: A specification in which a single manufacturer's

product is named and accompanied by the words "basis-of-design product,” including
make or model number or other designation. Published attributes and characteristics of
basis-of-design product establish salient characteristics of products.

1. Evaluating Comparable Products: In addition to the basis-of-design product
description, product attributes and characteristics may be listed to establish the
significant qualities related to type, function, in-service performance and physical
properties, weight, dimension, durability, visual characteristics, and other special
features and requirements for purposes of evaluating comparable products of
additional manufacturers named in the specification. Manufacturer's published
attributes and characteristics of basis-of-design product also establish salient
characteristics of products for purposes of evaluating comparable products.
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C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance
with Division 01 requirements regarding substitutions" introduces a product selection
procedure in an individual Specification Section, provide products qualified under the
specified product procedure. In the event that a named product or product by a named
manufacturer does not meet the other requirements of the specifications, select another
named product or product from another named manufacturer that does meet the
requirements of the specifications; submit a comparable product request or substitution
request, if applicable.

D. Comparable Product Request Submittal: An action submittal requesting consideration of
a comparable product, including the following information:

1. Identification of basis-of-design product or fabrication or installation method to be
replaced, including Specification Section number and title and Drawing numbers
and titles.

2. Data indicating compliance with the requirements specified in "Comparable

Products" Article.

E. Basis-of-Design Product Specification Submittal: An action submittal complying with
requirements in Section 013300 "Submittal Procedures."

F. Substitution: Refer to Section 012500 "Substitution Procedures" for definition and
limitations on substitutions.

1.3 QUALITY ASSURANCE

A. Compatibility of Options: If Contractor is given option of selecting between two or more
products for use on Project, select product compatible with products previously selected,
even if previously selected products were also options.

B. Identification of Products: Except for required labels and operating data, do not attach or
imprint manufacturer or product names or trademarks on exposed surfaces of products
or equipment that will be exposed to view in occupied spaces or on the exterior.

1. Labels: Locate required product labels and stamps on a concealed surface, or,
where required for observation following installation, on a visually accessible
surface that is inconspicuous.

2. Equipment Nameplates: Provide a permanent nameplate on each item of service-
or power-operated equipment. Locate on a visually accessible but inconspicuous
surface. Include information essential for operation, including the following:

a. Name of product and manufacturer.
b. Model and serial number.

C. Capacity.

d. Speed.

e. Ratings.

3. See individual identification Sections in Divisions 22, 23, 26, 27, and 28 for
additional equipment identification requirements.
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1.4 COORDINATION

A. Modify or adjust affected work as necessary to integrate work of approved comparable
products and approved substitutions.

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products, using means and methods that will prevent damage,
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written
instructions.

B. Delivery and Handling:

1.

Schedule delivery to minimize long-term storage at Project site and to prevent
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items
that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft,
and other losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's
original sealed container or other packaging system, complete with labels and
instructions for handling, storing, unpacking, protecting, and installing.

4, Inspect products on delivery to determine compliance with the Contract
Documents and that products are undamaged and properly protected.

C. Storage:

1. Provide a secure location and enclosure at Project site for storage of materials and
equipment.

2. Store products to allow for inspection and measurement of quantity or counting of
units.

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

4, Protect foam plastic from exposure to sunlight, except to extent necessary for
period of installation and concealment.

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

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

1.6 PRODUCT WARRANTIES

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

1.

Manufacturer's Warranty: Written standard warranty form furnished by individual
manufacturer for a particular product and issued in the name of Owner or
endorsed by manufacturer to Owner.

Special Warranty: Written warranty required by the Contract Documents to provide
specific rights for Owner and issued in the name of Owner or endorsed by
manufacturer to Owner.
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B. Special Warranties: Prepare a written document that contains appropriate terms and
identification, ready for execution.

1.

2.

3.

Manufacturer's Standard Form: Modified to include Project-specific information and

properly executed.

Specified Form: When specified forms are included in the Project Manual, prepare
a written document, using indicated form properly executed.

See other Sections for specific content requirements and particular requirements
for submitting special warranties.

C. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures."

PART 2 - PRODUCTS

21 PRODUCT SELECTION PROCEDURES

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

1.

2.

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

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

Owner reserves the right to limit selection to products with warranties meeting
requirements of the Contract Documents.

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

Descriptive, performance, and reference standard requirements in Specifications
establish salient characteristics of products.

Or Equal: For products specified by name and accompanied by the term "or
equal," "or approved equal," or "or approved," comply with requirements in
"Comparable Products" Article to obtain approval for use of an unnamed product.

a. Submit additional documentation required by Architect in order to establish
equivalency of proposed products. Unless otherwise indicated, evaluation of
"or equal” product status is by Architect, whose determination is final.

B. Product Selection Procedures:

1.

Sole Product: Where Specifications name a single manufacturer and product,
provide the named product that complies with requirements. Comparable products
or substitutions for Contractor's convenience will not be considered.

a. Sole product may be indicated by the phrase "Subject to compliance with
requirements, provide the following."

Sole Manufacturer/Source: Where Specifications name a single manufacturer or
source, provide a product by the named manufacturer or source that complies with
requirements. Comparable products or substitutions for Contractor's convenience
will not be considered.
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a. Sole manufacturer/source may be indicated by the phrase "Subject to
compliance with requirements, provide products by the following."

3. Limited List of Products: Where Specifications include a list of names of both
manufacturers and products, provide one of the products listed that complies with
requirements. Comparable products or substitutions for Contractor's convenience
will not be considered.

a. Limited list of products may be indicated by the phrase "Subject to
compliance with requirements, provide one of the following."

4. Non-Limited List of Products: Where Specifications include a list of names of both
available manufacturers and products, provide one of the products listed or an
unnamed product that complies with requirements.

a. Non-limited list of products is indicated by the phrase "Subject to compliance
with requirements, available products that may be incorporated in the Work
include, but are not limited to, the following."

b. Provision of an unnamed product is not considered a substitution, if the
product complies with requirements.

5. Limited List of Manufacturers: Where Specifications include a list of manufacturers'
names, provide a product by one of the manufacturers listed that complies with
requirements. Comparable products or substitutions for Contractor's convenience
will not be considered.

a. Limited list of manufacturers is indicated by the phrase "Subject to
compliance with requirements, provide products by one of the following."

6. Non-Limited List of Manufacturers: Where Specifications include a list of available
manufacturers, provide a product by one of the manufacturers listed or a product
by an unnamed manufacturer that complies with requirements.

a. Non-limited list of manufacturers is indicated by the phrase "Subject to
compliance with requirements, available manufacturers whose products may
be incorporated in the Work include, but are not limited to, the following."

b. Provision of products of an unnamed manufacturer is not considered a
substitution, if the product complies with requirements.

7. Basis-of-Design Product: Where Specifications name a product, or refer to a
product indicated on Drawings, and include a list of manufacturers, provide the
specified or indicated product or a comparable product by one of the other named
manufacturers. Drawings and Specifications may additionally indicate sizes,
profiles, dimensions, and other characteristics that are based on the product
named. Comply with requirements in "Comparable Products" Article for
consideration of an unnamed product by one of the other named manufacturers.

a. For approval of products by unnamed manufacturers, comply with
requirements in Section 012500 "Substitution Procedures" for substitutions
for convenience.

C. Visual Matching Specification: Where Specifications require the phrase "match

Architect's sample," provide a product that complies with requirements and matches
Architect's sample. Architect's decision will be final on whether a proposed product

PRODUCT REQUIREMENTS 016000 - 5



New Red Panda Exhibit
Maryland Zoo in Baltimore

matches.

1. If no product available within specified category matches and complies with other
specified requirements, comply with requirements in Section 012500 "Substitution
Procedures" for proposal of product.

D. Visual Selection Specification: Where Specifications include the phrase "as selected by
Architect from manufacturer's full range" or a similar phrase, select a product that
complies with requirements. Architect will select color, gloss, pattern, density, or texture
from manufacturer's product line that includes both standard and premium items.

22 COMPARABLE PRODUCTS

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

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

2. Detailed comparison of significant qualities of proposed product with those of the
named basis-of-design product. Significant product qualities include attributes such
as type, function, in-service performance and physical properties, weight,
dimension, durability, visual characteristics, and other specific features and
requirements.

3. Evidence that proposed product provides specified warranty.
4. List of similar installations for completed projects, with project names and
addresses and names and addresses of architects and owners, if requested.
5. Samples, if requested.
B. Architect's Action on Comparable Products Submittal: If necessary, Architect will request

additional information or documentation for evaluation within five working days of receipt
of a request for a comparable product. Architect will notify Contractor of approval or
rejection of proposed comparable product within ten working days of receipt of request,
or ten working days of receipt of additional information or documentation, whichever is

later.

1. Architect's Approval of Submittal: Marked with approval notation from Architect's
action stamp. See Section 013300 "Submittal Procedures."

2. Use product specified if Architect does not issue a decision on use of a

comparable product request within time allocated.

C. Submittal Requirements, Two-Step Process: Approval by Architect of Contractor's
request for use of comparable product is not intended to satisfy other submittal
requirements. Comply with specified submittal requirements.

PART 3 - EXECUTION (Not Used)

END OF SECTION 016000
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SECTION 017117 — ANIMAL MANAGEMENT REQUIREMENTS OF CONSTRUCTION

PART 1 GENERAL
1.1  SCOPE OF WORK

A. Animal Management requirements of construction are indicated at various areas of the
Construction Documents. These requirements are general in nature and indicate universal
type details required to be constructed as part of the Base Contract Price for this Project.
Inclusive of the requirements, the General Contractor (GC), all subcontractors and all
sub-subcontractors shall, as part of the Base Contract, do the following:

1. Hide all conduits, pipes, water lines, cables, utility lines, etc. or other loose construction at the
minimum distance indicated in the Contract Documents, to avoid animal contact. Where this
is not possible, the specified guard plates, or other protective devices shall be installed at no
additional cost to the Base Contract Price.

2. Animals have been known to injure themselves due to items left in holding or exhibit spaces
during construction. Each contractor is responsible for regularly removing all construction
debris in compliance with this requirement for work in his/her area including, but not limited to
nails, screws, wire, wood, metal scraps, welding rods, and other small fasteners or
miscellaneous items.

3. Provide the special animal management requirements of construction wherever required as
shown in the drawings or written into these Specifications.

B. The intent of these requirements is to ensure that the Owner obtains a facility in which Zoo
personnel and animals may interact safely for the betterment of the entire facility. These
requirements are not intended to cover all conditions that may arise during construction and the
General Contractor shall cooperate with the Maryland Zoo in Baltimore designated staff, and
Architect/Landscape Architect during the construction period.

C. The General Contractor shall recognize that this facility is of unique construction and shall at all
times take precaution to minimize the use of the Animal Management requirements as much as
possible by thorough coordination of all the sub-trades involved, and through coordination of
placement of all Work prior to installation throughout the Project, to minimize contact with
animals on exhibit throughout the Zoo.

PART 2 PRODUCTS
21 GENERAL
A. Provide the materials shown in the drawings and notes where conditions require their

respective use. See A or CG series of Drawings for cover plates. Other shapes, not shown,
might be required to accomplish the intended goal of animal protection.

ANIMAL MANAGEMENT REQUIREMENTS OF 017117-1
CONSTRUCTION



New Red Panda Exhibit
Maryland Zoo in Baltimore

PART 3 EXECUTION
3.1 INSTALLATION
A. Install all required items and/or perform all required work to create uniform and consistent

conditions to the requirements of the Animal Management notes and details. This includes
small, medium, and large indoor holding spaces and exterior yards.

END OF SECTION 017117
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SECTION 017300 - EXECUTION

PART 1- GENERAL

1.1 SUMMARY

A. Section includes general administrative and procedural requirements governing
execution of the Work, including, but not limited to, the following:

Construction layout.

Field engineering.

Installation.

Cutting and patching.

Progress cleaning.

Starting and adjusting.

Protection of installed construction.
Correction of the Work.

ONoOGOR~WN =

B. Related Requirements:

1. Section 013300 "Submittal Procedures" for submitting surveys.

2. Section 017700 "Closeout Procedures" for submitting final property survey with
Project Record Documents, recording of Owner-accepted deviations from
indicated lines and levels, replacing defective work, and final cleaning.

1.2 DEFINITIONS

A. Cutting: Removal of in-place construction necessary to permit installation or performance
of subsequent work.

B. Patching: Fitting and repair work required to restore construction to original conditions
after installation of subsequent work.

1.3 PREINSTALLATION MEETINGS
A. Layout Conference: Conduct conference at Project site.
1. Prior to establishing layout of new perimeter, review building location
requirements. Review benchmark, control point, and layout and dimension

requirements. Inform Architect of scheduled meeting. Require representatives of
each entity directly concerned with Project layout to attend, including the following:

a. Contractor's superintendent.

b. Professional surveyor responsible for performing Project surveying and
layout.

C. Professional surveyor responsible for performing site survey serving as

basis for Project design.
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2. Review meanings and intent of dimensions, notes, terms, graphic symbols, and
other layout information indicated on the Drawings.
3. Review requirements for including layouts on Shop Drawings and other submittals.
4, Review areas of potential interference and conflict. Coordinate procedures and
resolve potential conflicts before proceeding.
14 INFORMATIONAL SUBMITTALS
A. Qualification Data: For land surveyor.
B. Certificates: Submit certificate signed by land surveyor, certifying that location and
elevation of improvements comply with requirements.
1.5 CLOSEOUT SUBMITTALS
A. Final Property Survey: Submit electronic copy in CAD and PDF formats, showing the
Work performed and record survey data.
1.6 QUALITY ASSURANCE
A. Land Surveyor Qualifications: A professional land surveyor who is legally qualified to
practice in jurisdiction where Project is located and who is experienced in providing land-
surveying services of the kind indicated.
B. Cutting and Patching: Comply with requirements for and limitations on cutting and

EXECUTION

patching of construction elements.

1.

Structural Elements: When cutting and patching structural elements, notify
Architect of locations and details of cutting and await directions from Architect
before proceeding. Shore, brace, and support structural elements during cutting
and patching. Do not cut and patch structural elements in a manner that could
change their load-carrying capacity or increase deflection.

Operational Elements: Do not cut and patch operating elements and related
components in a manner that results in reducing their capacity to perform as
intended or that results in increased maintenance or decreased operational life or
safety. Operational elements include the following:

Plumbing piping systems.

Mechanical systems piping and ducts.
Control systems.

Communication systems.

Fire-detection and -alarm systems.
Conveying systems.

Electrical wiring systems.

Operating systems of special construction.

e

Other Construction Elements: Do not cut and patch other construction elements or
components in a manner that could change their load-carrying capacity, that
results in reducing their capacity to perform as intended, or that results in
increased maintenance or decreased operational life or safety. Other construction
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elements include but are not limited to the following:

Water, moisture, or vapor barriers.

Membranes and flashings.

Equipment supports.

Piping, ductwork, vessels, and equipment.

Noise- and vibration-control elements and systems.

®o00TO

4. Visual Elements: Do not cut and patch construction in a manner that results in
visual evidence of cutting and patching. Do not cut and patch exposed construction
in a manner that would, in Architect's opinion, reduce the building's aesthetic
qualities. Remove and replace construction that has been cut and patched in a
visually unsatisfactory manner.

Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's
written recommendations and instructions for installation of specified products and
equipment.

PART 2 - PRODUCTS

21 MATERIALS

A. Comply with requirements specified in other Sections.

B. In-Place Materials: Use materials for patching identical to in-place materials. For
exposed surfaces, use materials that visually match in-place adjacent surfaces to the
fullest extent possible.

C. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or

fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.1 EXAMINATION

A

EXECUTION

Existing Conditions: The existence and location of underground and other utilities and
construction indicated as existing are not guaranteed. Before beginning sitework,
investigate and verify the existence and location of underground utilities, and other
construction affecting the Work.

1. Before construction, verify the location and invert elevation at points of connection
of sanitary sewer, storm sewer, gas service piping, and water-service piping;
underground electrical services; and other utilities.

2. Furnish location data for work related to Project that must be performed by public

utilities serving Project site.
Examination and Acceptance of Conditions: Before proceeding with each component of

the Work, examine substrates, areas, and conditions, with Installer or Applicator present
where indicated, for compliance with requirements for installation tolerances and other
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conditions affecting performance. Record observations.

1. Examine roughing-in for mechanical and electrical systems to verify actual
locations of connections before equipment and fixture installation.
2. Examine walls, floors, and roofs for suitable conditions where products and

systems are to be installed.
3. Verify compatibility with and suitability of substrates, including compatibility with
existing finishes or primers.

Written Report: Where a written report listing conditions detrimental to performance of
the Work is required by other Sections, include the following:

1. Description of the Work, including Specification Section number and paragraph,
and Drawing sheet number and detail, where applicable.
List of detrimental conditions, including substrates.

2.
3. List of unacceptable installation tolerances.
4

Recommended corrections. (Corrections to be made at no additional cost to the
Owner.)

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

3.2 PREPARATION

A

Existing Utility Information: Furnish information to local utility that is necessary to adjust,
move, or relocate existing utility structures, utility poles, lines, services, or other utility
appurtenances located in or affected by construction. Coordinate with authorities having
jurisdiction.

Field Measurements: Take field measurements as required to fit the Work properly.
Recheck measurements before installing each product. Where portions of the Work are
indicated to fit to other construction, verify dimensions of other construction by field
measurements before fabrication. Coordinate fabrication schedule with construction
progress to avoid delaying the Work.

Space Requirements: Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

Review of Contract Documents and Field Conditions: Immediately on discovery of the
need for clarification of the Contract Documents, submit a request for information to
Architect in accordance with requirements in Section 013100 "Project Management and
Coordination."

3.3 CONSTRUCTION LAYOUT

A

EXECUTION

Verification: Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the property survey and existing benchmarks and existing
conditions. If discrepancies are discovered, notify Architect promptly.

Engage a land surveyor experienced in laying out the Work, using the following accepted
surveying practices:
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1. Establish benchmarks and control points to set lines and levels at each story of
construction and elsewhere as needed to locate each element of Project.

2. Establish limits on use of Project site.

3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain
required dimensions.

4. Inform installers of lines and levels to which they must comply.

5. Check the location, level and plumb, of every major element as the Work
progresses.

6. Notify Architect when deviations from required lines and levels exceed allowable
tolerances.

7. Close site surveys with an error of closure equal to or less than the standard

established by authorities having jurisdiction.

Site Improvements: Locate and lay out site improvements, including pavements, grading,
fill and topsoil placement, utility slopes, and rim and invert elevations.

Building Lines and Levels: Locate and lay out control lines and levels for structures,
building foundations, column grids, and floor levels, including those required for
mechanical and electrical work. Transfer survey markings and elevations for use with
control lines and levels. Level foundations and piers from two or more locations.

Record Log: Maintain a log of layout control work. Record deviations from required lines
and levels. Include beginning and ending dates and times of surveys, weather
conditions, name and duty of each survey party member, and types of instruments and
tapes used. Make the log available for reference by Architect.

3.4 FIELD ENGINEERING

A

Reference Points: Locate existing permanent benchmarks, control points, and similar
reference points before beginning the Work. Preserve and protect permanent
benchmarks and control points during construction operations.

1. Do not change or relocate existing benchmarks or control points without prior
written approval of Architect. Report lost or destroyed permanent benchmarks or
control points promptly. Report the need to relocate permanent benchmarks or
control points to Architect before proceeding.

2. Replace lost or destroyed permanent benchmarks and control points promptly.
Base replacements on the original survey control points.

Final Property Survey: Engage a land surveyor to prepare a final property survey
showing significant features (real property) for Project. Include on the survey a
certification, signed by land surveyor, that principal metes, bounds, lines, and levels of
Project are accurately positioned as shown on the survey.

1. Show site improvements and utilities, existing improvements and significant
vegetation, adjoining existing conditions, and grade contours.

3.5 INSTALLATION

A

EXECUTION

Locate the Work and components of the Work accurately, in correct alignment and
elevation, as indicated.
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1. Make vertical work plumb, and make horizontal work level.
Where space is limited, install components to maximize space available for
maintenance and ease of removal for replacement.

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.

4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90
inches in unoccupied spaces, unless otherwise indicated on Drawings.

Comply with manufacturer's written instructions and recommendations for installing
products in applications indicated.

Install products at the time and under conditions that will ensure satisfactory results as
judged by Architect. Maintain conditions required for product performance until
Substantial Completion.

Conduct construction operations, so no part of the Work is subjected to damaging
operations or loading in excess of that expected during normal conditions of occupancy
of type expected for Project.

Sequence the Work and allow adequate clearances to accommodate movement of
construction items on-site and placement in permanent locations.

Tools and Equipment: Select tools or equipment that minimize production of excessive
noise levels.

Templates: Obtain and distribute to the parties involved templates for Work specified to
be factory prepared and field installed. Check Shop Drawings of other portions of the
Work to confirm that adequate provisions are made for locating and installing products to
comply with indicated requirements.

Attachment: Provide blocking and attachment plates and anchors and fasteners of
adequate size and number to securely anchor each component in place, accurately
located and aligned with other portions of the Work. Where size and type of attachments
are not indicated, verify size and type required for load conditions with manufacturer.

1. Mounting Heights: Where mounting heights are not indicated, mount components
at heights directed by Architect.

2. Coordinate installation of anchorages. Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor
bolts, and items with integral anchors, that are to be embedded in concrete or
masonry. Deliver such items to Project site in time for installation.

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

3.6 CUTTING AND PATCHING

A

B.

C.

EXECUTION

General: Employ skilled workers to perform cutting and patching. Proceed with cutting
and patching at the earliest feasible time, and complete without delay.

Temporary Support: Provide temporary support of Work to be cut.

Protection: Protect in-place construction during cutting and patching to prevent damage.
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Provide protection from adverse weather conditions for portions of Project that might be
exposed during cutting and patching operations.

D. Existing Utility Services and Mechanical/Electrical Systems: Where existing
services/systems are required to be removed, relocated, or abandoned, bypass such
services/systems before cutting to prevent interruption to occupied areas.

E. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and
similar operations, including excavation, using methods least likely to damage elements
retained or adjoining construction.

1.

In general, use hand or small power tools designed for sawing and grinding, not
hammering and chopping. Cut holes and slots neatly to minimum size required,
and with minimum disturbance of adjacent surfaces. Temporarily cover openings
when not in use.

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed
surfaces.

3. Concrete: Cut using a cutting machine, such as an abrasive saw or a diamond-
core drill.

4. Excavating and Backfilling: Comply with requirements in applicable Sections where
required by cutting and patching operations.

5. Proceed with patching after construction operations requiring cutting are complete.

F. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar

operations following performance of other Work. Patch with durable seams that are as
invisible as practicable, as judged by Architect. Provide materials and comply with
installation requirements specified in other Sections, where applicable.

1.

2.

Inspection: Where feasible, test and inspect patched areas after completion to
demonstrate physical integrity of installation.

Exposed Finishes: Restore exposed finishes of patched areas and extend finish
restoration into retained adjoining construction in a manner that will eliminate
evidence of patching and refinishing.

a. Clean piping, conduit, and similar features before applying paint or other
finishing materials.
b. Restore damaged pipe covering to its original condition.

Exterior Building Enclosure: Patch components in a manner that restores
enclosure to a weathertight condition and ensures thermal and moisture integrity of
building enclosure.

G. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove
paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

3.7 PROGRESS CLEANING

A. Clean Project site and work areas daily, including common areas. Enforce requirements
strictly. Dispose of materials lawfully.

1.

2.

EXECUTION

Comply with requirements in NFPA 241 for removal of combustible waste

materials and debris.
Do not hold waste materials more than seven days during normal weather or three
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days if the temperature is expected to rise above 80 deg F.

3. Containerize hazardous and unsanitary waste materials separately from other
waste. Mark containers appropriately and dispose of legally, in accordance with
regulations.

a. Use containers intended for holding waste materials of type to be stored.
Site: Maintain Project site free of waste materials and debris.

Work Areas: Clean areas where Work is in progress to the level of cleanliness necessary
for proper execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum
the entire work area, as appropriate.

Installed Work: Keep installed work clean. Clean installed surfaces in accordance with
written instructions of manufacturer or fabricator of product installed, using only cleaning
materials specifically recommended. If specific cleaning materials are not recommended,
use cleaning materials that are not hazardous to health or property and that will not
damage exposed surfaces.

Concealed Spaces: Remove debris from concealed spaces before enclosing the space.

Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom
from damage and deterioration at time of Substantial Completion.

Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste
materials down sewers or into waterways. Comply with waste disposal requirements in
Section 017419 "Construction Waste Management and Disposal."

During handling and installation, clean and protect construction in progress and adjoining
materials already in place. Apply protective covering where required to ensure protection
from damage or deterioration at Substantial Completion.

Clean and provide maintenance on completed construction as frequently as necessary
through the remainder of the construction period. Adjust and lubricate operable
components to ensure operability without damaging effects.

Limiting Exposures: Supervise construction operations to ensure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or
otherwise deleterious exposure during the construction period.

3.8 STARTING AND ADJUSTING

A.

EXECUTION

Start equipment and operating components to confirm proper operation. Remove
malfunctioning units, replace with new units, and retest.

Adjust equipment for proper operation. Adjust operating components for proper operation
without binding.

Test each piece of equipment to verify proper operation. Test and adjust controls and
safeties. Replace damaged and malfunctioning controls and equipment.
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D. Manufacturer's Field Service: Comply with qualification requirements in Section 014000
"Quality Requirements."
PROTECTION OF INSTALLED CONSTRUCTION

A. Provide final protection and maintain conditions that ensure installed Work is without
damage or deterioration at time of Substantial Completion.

B. Comply with manufacturer's written instructions for temperature and relative humidity.

CORRECTION OF THE WORK

A. Repair or remove and replace damaged, defective, or nonconforming Work. Restore
damaged substrates and finishes.

1. Repairing includes replacing defective parts, refinishing damaged surfaces,
touching up with matching materials, and properly adjusting operating equipment.

B. Repair Work previously completed and subsequently damaged during construction
period. Repair to like-new condition.

C. Restore permanent facilities used during construction to their specified condition.

D. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be
repaired without visible evidence of repair.

E. Repair components that do not operate properly. Remove and replace operating
components that cannot be repaired.

F. Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 017300
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1- GENERAL

1.1 SUMMARY
A. The Work of this Section includes administrative and procedural requirements for the
following:
1. Recycling nonhazardous demolition and construction waste.
2. Disposing of nonhazardous demolition and construction waste.
1.2 DEFINITIONS
A. CMU: Concrete masonry units.
B. Construction Waste: Building, structure, and site improvement materials and other solid

waste resulting from construction, remodeling, renovation, or repair operations.
Construction waste includes packaging.

C. Demolition Waste: Building, structure, and site improvement materials resulting from
demolition operations.

D. Disposal: Removal of demolition or construction waste and subsequent salvage, sale,
recycling, or deposit in landfill, incinerator acceptable to authorities having jurisdiction, or
designated spoil areas on Owner's property.

E. Recycle: Recovery of demolition or construction waste for subsequent processing in
preparation for reuse.

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

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

1. Carefully remove in a manner to prevent damage and promptly return to Owner.

1.4 ACTION SUBMITTALS

A. Waste Management Plan: Submit plan within 30 days of date established for
commencement of the Work. Plan must include the following:
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1. Strategies to reduce the generation of waste during Project design and
construction.
2. Waste diversion goals for Project, identifying the materials (both structural and

nonstructural) targeted for recycling and identifying the target diversion percentage
(at least 70 percent).

3. Where materials will be taken, including expected diversion rates for each material.

1.5 INFORMATIONAL SUBMITTALS

A

Recycling and Processing Facility Records: Indicate receipt and acceptance of
recyclable waste by recycling and processing facilities licensed to accept them. Include
manifests, weight tickets, receipts, and invoices.

Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by
landfills and incinerator facilities licensed to accept them. Include manifests, weight
tickets, receipts, and invoices.

1.6 QUALITY ASSURANCE

A

Regulatory Requirements: Comply with transportation and disposal regulations of
authorities having jurisdiction.

Waste Management Conference(s): Conduct conference(s) at Project site to comply with
requirements in Section 013100 "Project Management and Coordination." Review
methods and procedures related to waste management including, but not limited to, the
following:

1. Review and discuss waste management plan including responsibilities of each
contractor and waste management coordinator.

2. Review requirements for documenting quantities of each type of waste and its
disposition.

3. Review and finalize procedures for materials separation, and verify availability of
containers and bins needed to avoid delays.

4. Review procedures for periodic waste collection and transportation to recycling
and disposal facilities.

1.7 WASTE MANAGEMENT PLAN

A

General: Develop a waste management plan in accordance with requirements in this
Section. Plan must include provisions for waste identification, waste reduction work plan.
Indicate quantities by weight or volume, but use same units of measure throughout
waste management plan.

Waste ldentification: Indicate anticipated types and quantities of demolition and
construction waste generated by the WorkInclude estimated quantities and assumptions
for estimates.

Waste Reduction Work Plan: List each type of waste and whether it will be salvaged,
recycled, or disposed of in landfill or incineratorinclude points of waste generation, total
quantity of each type of waste, quantity for each means of recovery, and handling and
transportation procedures.
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1. Recycled Materials: Include list of local receivers and processors and type of
recycled materials each will accept. Include names, addresses, and telephone
numbers.

2. Disposed Materials: Indicate how and where materials will be disposed of. Include
name, address, and telephone number of each landfill and incinerator facility.

3. Handling and Transportation Procedures: Include method that will be used for

separating recyclable waste including sizes of containers, container labeling, and
designated location where materials separation will be performed.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. General: Achieve end-of-Project rates for salvage/recycling of at least 70 percent by
weight of total nonhazardous solid waste generated by the Work. Practice efficient waste
management in use of materials in the course of the Work. Use all reasonable means to
divert construction and demolition waste from landfills and incinerators. Facilitate
recycling and salvage of materials, including the following:

1. Demolition Waste:

Asphalt paving.

Concrete.

Concrete reinforcing steel.
Brick.

CMU.

Stone.

Structural and miscellaneous steel.
Rough hardware.

Roofing.

Insulation.

Doors and frames.

Door hardware.
Equipment.

Plumbing fixtures.

Piping.

Supports and hangers.
Valves.

Mechanical equipment.
Electrical conduit.

Copper wiring.

Lighting fixtures.

Electrical devices.
Switchgear and panelboards.
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2. Construction Waste:
a. Lumber.
b. Wood sheet materials.
C. Wood trim.
d. Metals.
e. Roofing.
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Insulation.

Piping.

Electrical conduit.

Packaging: Regardless of salvage/recycle goal indicated in "General"
Paragraph above, salvage or recycle 100 percent of the following
uncontaminated packaging materials:

—:)'(Q—h

Paper.

Cardboard.

Boxes.

Plastic sheet and film.
Polystyrene packaging.
Wood crates.

Wood pallets.

Plastic pails.

ONO O WN -
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j. Construction Office Waste: Regardless of salvage/recycle goal indicated in
"General" Paragraph above, salvage or recycle 100 percent of the following
construction office waste materials:

1) Paper.
2) Aluminum cans.
3) Glass containers.

PART 3 - EXECUTION

3.1 PLAN IMPLEMENTATION

A.

General: Implement approved waste management plan. Provide handling, containers,
storage, signage, transportation, and other items as required to implement waste
management plan during entire duration of the Contract.

1. Comply with operation, termination, and removal requirements in Section 015000
"Temporary Facilities and Controls."

B. Training: Train workers, subcontractors, and suppliers on proper waste management
procedures, as appropriate for the Work.

1. Distribute waste management plan to everyone concerned within three days of
submittal return.

2. Distribute waste management plan to entities when they first begin work on-site.
Review plan procedures and locations established for salvage, recycling, and
disposal.

C. Site Access and Temporary Controls: Conduct waste management operations to ensure
minimum interference with roads, streets, walks, walkways, and other adjacent occupied
and used facilities.

1. Designate and label specific areas on Project site necessary for separating
materials that are to be salvaged and recycled.

2. Comply with Section 015000 "Temporary Facilities and Controls" for controlling
dust and dirt, environmental protection, and noise control.
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3.2 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL

A. General: Recycle paper and beverage containers used by on-site workers.

B. Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives
received for recycling waste materials to accrue to Contractor.

C. Preparation of Waste: Prepare and maintain recyclable waste materials in accordance
with recycling or reuse facility requirements. Maintain materials free of dirt, adhesives,
solvents, petroleum contamination, and other substances deleterious to the recycling
process.

D. Procedures: Separate recyclable waste from other waste materials, trash, and debris.
Separate recyclable waste by type at Project site to maximum extent practical in
accordance with approved construction waste management plan.

1. Provide appropriately marked containers or bins for controlling recyclable waste
until removed from Project site. Include list of acceptable and unacceptable
materials at each container and bin.

a. Inspect containers and bins for contamination, and remove contaminated
materials if found.

2. Remove recyclable waste from Owner's property and transport to recycling
receiver or processor as often as required to prevent overfilling bins.

3.3 RECYCLING DEMOLITION WASTE

A. Asphalt Paving Recycling: Break up and transport paving to asphalt-recycling facility.

B. Concrete: Remove reinforcement and other metals from concrete and sort with other
metals.

C. Masonry: Remove metal reinforcement, anchors, and ties from masonry and sort with
other metals.

D. Metals: Separate metals by type.

E. Piping: Reduce piping to straight lengths and store by material and size. Separate
supports, hangers, valves, sprinklers, and other components by material and size.

F. Conduit: Reduce conduit to straight lengths and store by material and size.

3.4 RECYCLING CONSTRUCTION WASTE

A. Packaging:

1. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in
a dry location.

2. Polystyrene Packaging: Separate and bag materials.

3 Pallets: As much as possible, require deliveries using pallets to remove pallets
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from Project site. For pallets that remain on-site, break down pallets into
component wood pieces and comply with requirements for recycling wood.

4. Crates: Break down crates into component wood pieces and comply with
requirements for recycling wood.

B. Wood Materials:

1. Clean Cutoffs of Lumber: Grind or chip into small pieces.
2. Clean Sawdust: Bag sawdust that does not contain painted or treated wood.
3.5 DISPOSAL OF WASTE

A. Except for items or materials to be recycled, remove waste materials from Project site
and legally dispose of them in a landfill or incinerator acceptable to authorities having

jurisdiction.

1. Unless otherwise specified, do not allow waste materials that are to be disposed of
accumulate on-site.

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

surfaces and areas.
B. Burning:

1. Do not burn waste materials.

END OF SECTION 017419
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1- GENERAL

1.1 SUMMARY

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

Substantial Completion procedures.
Final Completion procedures.

List of incomplete items.

Submittal of Project warranties.
Final cleaning.

arON =

B. Related Requirements:

1. Section 012900 "Payment Procedures" for requirements for Applications for
Payment for Substantial Completion and Final Completion.

2. Section 017823 "Operation and Maintenance Data" for additional operation and
maintenance manual requirements.

3. Section 017839 "Project Record Documents" for submitting Record Drawings,
Record Specifications, and Record Product Data.

4. Section 017900 "Demonstration and Training" for requirements to train Owner's
maintenance personnel to adjust, operate, and maintain products, equipment, and
systems.

1.2 DEFINITIONS

A List of Incomplete Items: Contractor-prepared list of items to be completed or corrected,
prepared for the Architect's use prior to Architect's inspection, to determine if the Work is
substantially complete.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of cleaning agent.
B. Contractor's List of Incomplete ltems: Initial submittal at Substantial Completion.
C. Certified List of Incomplete ltems: Final submittal at Final Completion.

1.4 CLOSEOUT SUBMITTALS

A. Certificates of Release: From authorities having jurisdiction.

B. Certificate of Insurance: For continuing coverage.
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1.5 MAINTENANCE MATERIAL SUBMITTALS

A

Schedule of Maintenance Material Items: For maintenance material submittal items
required by other Sections.

1.6 SUBSTANTIAL COMPLETION PROCEDURES

A

Contractor's List of Incomplete ltems: Prepare and submit a list of items to be completed
and corrected (Contractor's "punch list"), indicating the value of each item on the list and
reasons why the Work is incomplete.

Submittals Prior to Substantial Completion: Complete the following a minimum of 10
working days prior to requesting inspection for determining date of Substantial
Completion. List items below that are incomplete at time of request.

1. Certificates of Release: Obtain and submit releases from authorities having
jurisdiction, permitting Owner unrestricted use of the Work and access to services
and utilities. Include occupancy permits, operating certificates, and similar
releases.

2. Submit closeout submittals specified in other Division 01 Sections, including
Project Record Documents, operation and maintenance manuals, damage or
settlement surveys, property surveys, and similar final record information.

3. Submit closeout submittals specified in individual Sections, including specific
warranties, workmanship bonds, maintenance service agreements, final
certifications, and similar documents.

4. Submit maintenance material submittals specified in individual Sections, including
tools, spare parts, extra materials, and similar items, and deliver to location
designated by Architect. Label with manufacturer's name and model number.

5. Submit testing, adjusting, and balancing records.

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

Procedures Prior to Substantial Completion: Complete the following a minimum of ten
working days prior to requesting inspection for determining date of Substantial
Completion. List items below that are incomplete at time of request.

1. Advise Owner of pending insurance changeover requirements.

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

3. Complete startup and testing of systems and equipment.

4. Perform preventive maintenance on equipment used prior to Substantial
Completion.

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

equipment, and systems. Submit demonstration and training video recordings
specified in Section 017900 "Demonstration and Training."

6. Participate with Owner in conducting inspection and walkthrough with local
emergency responders.

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

8. Complete final cleaning requirements.

9. Touch up paint and otherwise repair and restore marred exposed finishes to

eliminate visual defects.
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Inspection: Submit a written request for inspection to determine Substantial Completion a
minimum of ten working days prior to date the Work will be completed and ready for final
inspection and tests. On receipt of request, Architect will either proceed with inspection
or notify Contractor of unfulfilled requirements. Architect will prepare the Certificate of
Substantial Completion after inspection or will notify Contractor of items, either on
Contractor's list or additional items identified by Architect, that must be completed or
corrected before certificate will be issued.

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

1.7 FINAL COMPLETION PROCEDURES

A.

B.

Submittals Prior to Final Completion: Before requesting final inspection for determining
Final Completion, complete the following:

1. Submit a final Application for Payment in accordance with Section 012900
"Payment Procedures."

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

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

Inspection: Submit a written request for final inspection to determine acceptance a
minimum of 10 working days prior to date the Work will be completed and ready for final
inspection and tests. On receipt of request, Architect will either proceed with inspection
or notify Contractor of unfulfilled requirements. Architect will prepare a final Certificate for
Payment after inspection or will notify Contractor of construction that must be completed
or corrected before certificate will be issued.

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

1.8 LIST OF INCOMPLETE ITEMS

A

Organization of List: Include name and identification of each space and area affected by
construction operations for incomplete items and items needing correction including, if
necessary, areas disturbed by Contractor that are outside the limits of construction.

1. Organize list of spaces in sequential order, listed by room or space number.
Organize items applying to each space by major element, including categories for
ceilings, individual walls, floors, equipment, and building systems.

3. Include the following information at the top of each page:

Project name.

Date.

Name of Architect.
Name of Contractor.
Page number.

P20 TO
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4. Submit list of incomplete items in the following format:
a. MS Excel Electronic File: Architect will return annotated file.
1.9 SUBMITTAL OF PROJECT WARRANTIES

A. Time of Submittal: Submit written warranties on request of Architect for designated
portions of the Work where warranties are indicated to commence on dates other than
date of Substantial Completion, or when delay in submittal of warranties might limit
Owner's rights under warranty.

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

C. Warranties in Paper Form:

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

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

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

D. Provide additional copies of each warranty to include in operation and maintenance
manuals.

PART 2 - PRODUCTS

2.1 MATERIALS
A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or

fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.1 FINAL CLEANING

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

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean

each surface or unit to condition expected in an average commercial building cleaning
and maintenance program. Comply with manufacturer's written instructions.
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1. Complete the following cleaning operations before requesting inspection for
certification of Substantial Completion for entire Project or for a designated portion
of Project:

a. Clean Project site of rubbish, waste material, litter, and other foreign
substances.

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and
other foreign deposits.

C. Rake grounds that are not planted, mulched, or paved to a smooth, even-
textured surface.

d. Remove tools, construction equipment, machinery, and surplus material
from Project site.

e. Remove snow and ice to provide safe access to building.

f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free
condition, free of stains, films, and similar foreign substances. Avoid
disturbing natural weathering of exterior surfaces. Restore reflective
surfaces to their original condition.

g. Remove debris and surface dust from limited-access spaces, including
roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and
similar spaces.

h. Clean flooring, removing debris, dirt, and staining; clean in accordance with
manufacturer's instructions.

i. Vacuum and mop concrete.

j- Clean transparent materials. Remove glazing compounds and other
noticeable, vision-obscuring materials. Polish glass, taking care not to
scratch surfaces.

k. Remove labels that are not permanent.

I Wipe surfaces of mechanical and electrical equipment and similar
equipment. Remove excess lubrication, paint and mortar droppings, and
other foreign substances.

m. Clean plumbing fixtures to a sanitary condition, free of stains, including
stains resulting from water exposure.

n. Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, registers, and grills.

0. Clean ducts, blowers, and coils if units were operated without filters during
construction or that display contamination with particulate matter on
inspection.

p. Clean luminaires, lamps, globes, and reflectors to function with full
efficiency.

qg. Clean strainers.

r.

Leave Project clean and ready for occupancy.

C. Construction Waste Disposal: Comply with waste-disposal requirements in Section
017419 "Construction Waste Management and Disposal."

3.2 CORRECTION OF THE WORK

A. Complete repair and restoration operations required by "Correction of the Work" Article
in Section 017300 "Execution" before requesting inspection for determination of
Substantial Completion.

END OF SECTION 017700
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SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1- GENERAL

1.1 SUMMARY

A. Section Includes: Administrative and procedural requirements for preparing operation
and maintenance manuals, including the following:

Operation and maintenance documentation directory manuals.
Emergency manuals.

Systems and equipment operation manuals.

Systems and equipment maintenance manuals.

Product maintenance manuals.
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B. Related Requirements:

1. Section 013300 "Submittal Procedures" for submitting copies of submittals for
operation and maintenance manuals.

1.2 DEFINITIONS

A. System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

1.3 CLOSEOUT SUBMITTALS

A. Submit operation and maintenance manuals indicated. Provide content for each manual
as specified in individual Specification Sections, and as reviewed and approved at the
time of Section submittals. Submit reviewed manual content formatted and organized as
required by this Section.

1. Architect will comment on whether content of operation and maintenance
submittals is acceptable.
2. Where applicable, clarify and update reviewed manual content to correspond to

revisions and field conditions.
B. Format: Submit operation and maintenance manuals in the following format:

1. Submit one paper copy.

C. Comply with Section 017700 "Closeout Procedures" for schedule for submitting
operation and maintenance documentation.

1.4 FORMAT OF OPERATION AND MAINTENANCE MANUALS

A. Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled
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volumes.

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

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

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

3. Supplementary Text: Prepared on 8-1/2-by-11-inch white bond paper.

4. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.
a. If oversize drawings are necessary, fold drawings to same size as text pages
and use as foldouts.
b. If drawings are too large to be used as foldouts, fold and place drawings in

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

1.5 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

A

Organization of Manuals: Unless otherwise indicated, organize each manual into a
separate section for each system and subsystem, and a separate section for each piece
of equipment not part of a system. Each manual to contain the following materials, in the
order listed:

1. Title page.
2. Table of contents.
3. Manual contents.

Title Page: Include the following information:

Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name and contact information for Contractor.

Name and contact information for Architect.

Names and contact information for major consultants to the Architect that designed
the systems contained in the manuals.

Nogk~wWN =

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

1. If operation or maintenance documentation requires more than one volume to
accommodate data, include comprehensive table of contents for all volumes in
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each volume of the set.

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

E. Identification: In the documentation directory and in each operation and maintenance
manual, identify each system, subsystem, and piece of equipment with same designation
used in the Contract Documents. If no designation exists, assign a designation in
accordance with ASHRAE Guideline 4, "Preparation of Operating and Maintenance
Documentation for Building Systems."

1.6 EMERGENCY MANUALS

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

B. Content: Organize manual into a separate section for each of the following:

1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.

C. Type of Emergency: Where applicable for each type of emergency indicated below,
include instructions and procedures for each system, subsystem, piece of equipment,
and component:

1. Fire.

2. Flood.

3. Water leak.

4. Power failure.

5. Water outage.

6. System, subsystem, or equipment failure.

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

E. Emergency Procedures: Include the following, as applicable:

1. Instructions on stopping.
2. Shutdown instructions for each type of emergency.
3. Operating instructions for conditions outside normal operating limits.
4. Required sequences for electric or electronic systems.
5. Special operating instructions and procedures.
1.7 SYSTEMS AND EQUIPMENT OPERATION MANUALS
A. Systems and Equipment Operation Manual: Assemble a complete set of data indicating

operation of each system, subsystem, and piece of equipment not part of a system.
Include information required for daily operation and management, operating standards,
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and routine and special operating procedures.

1. Engage a factory-authorized service representative to assemble and prepare
information for each system, subsystem, and piece of equipment not part of a
system.

2. Prepare a separate manual for each system and subsystem, in the form of an

instructional manual for use by Owner's operating personnel.

B. Content: In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

1. System, subsystem, and equipment descriptions. Use designations for systems
and equipment indicated on Contract Documents.

Performance and design criteria if Contractor has delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

0. License requirements including inspection and renewal dates.
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C. Descriptions: Include the following:

1. Product name and model number. Use designations for products indicated on
Contract Documents.

Manufacturer's name.

Equipment identification with serial number of each component.

Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.
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D. Operating Procedures: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.

Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Required sequences for electric or electronic systems.
Special operating instructions and procedures.
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E. Systems and Equipment Controls: Describe the sequence of operation, and diagram
controls as installed.

F. Piped Systems: Diagram piping as installed, and identify color coding where required for
identification.
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1.8 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

A. Systems and Equipment Maintenance Manuals: Assemble a complete set of data
indicating maintenance of each system, subsystem, and piece of equipment not part of a
system. Include manufacturers' maintenance documentation, preventive maintenance
procedures and frequency, repair procedures, wiring and systems diagrams, lists of
spare parts, and warranty information.

1. Engage a factory-authorized service representative to assemble and prepare
information for each system, subsystem, and piece of equipment not part of a
system.

2. Prepare a separate manual for each system and subsystem, in the form of an

instructional manual for use by Owner's operating personnel.

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

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

D. Manufacturers' Maintenance Documentation: Include the following information for each
component part or piece of equipment:

1. Standard maintenance instructions and bulletins; include only sheets pertinent to
product or component installed. Mark each sheet to identify each product or
component incorporated into the Work. If data include more than one item in a
tabular format, identify each item using appropriate references from the Contract
Documents. Identify data applicable to the Work and delete references to
information not applicable.

a. Prepare supplementary text if manufacturers' standard printed data are not
available and where the information is necessary for proper operation and
maintenance of equipment or systems.

2. Drawings, diagrams, and instructions required for maintenance, including
disassembly and component removal, replacement, and assembly.
3. Identification and nomenclature of parts and components.
4. List of items recommended to be stocked as spare parts.
E. Maintenance Procedures: Include the following information and items that detail

essential maintenance procedures:

1. Test and inspection instructions.

2. Troubleshooting guide.

3. Precautions against improper maintenance.

4. Disassembly; component removal, repair, and replacement; and reassembly
instructions.
Aligning, adjusting, and checking instructions.

6. Demonstration and training video recording, if available.
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Maintenance and Service Schedules: Include service and lubrication requirements, list of
required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,
quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record: Include manufacturers' forms for recording
maintenance.

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

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

1. Include procedures to follow and required notifications for warranty claims.
Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control
sequence and flow diagrams. Coordinate these drawings with information contained in
record Drawings to ensure correct illustration of completed installation.

1. Do not use original project record documents as part of maintenance manuals.

1.9 PRODUCT MAINTENANCE MANUALS

A

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

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

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

Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.

Material and chemical composition.

Reordering information for specially manufactured products.
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Maintenance Procedures: Include manufacturer's written recommendations and the
following:

1. Inspection procedures.
2. Types of cleaning agents to be used and methods of cleaning.
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3. List of cleaning agents and methods of cleaning detrimental to product.
4. Schedule for routine cleaning and maintenance.
5. Repair instructions.
F. Repair Materials and Sources: Include lists of materials and local sources of materials

and related services.

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

1. Include procedures to follow and required notifications for warranty claims.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 017823
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SECTION 017839 - PROJECT RECORD DOCUMENTS
PART 1- GENERAL

1.1 SUMMARY

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

1. Record Drawings.

2. Record specifications.

3. Record Product Data.

4. Miscellaneous record submittals.

B. Related Requirements:
1. Section 017300 "Execution" for final property survey.
2. Section 017700 "Closeout Procedures" for general closeout procedures.
3. Section 017823 "Operation and Maintenance Data" for operation and maintenance

manual requirements.

1.2 CLOSEOUT SUBMITTALS
A. Record Drawings: Comply with the following:
1. Number of Copies: Submit one set(s) of marked-up record prints.

B. Record Specifications: Submit annotated PDF electronic files of Project's Specifications,
including addenda and Contract modifications.

C. Record Product Data: Submit annotated PDF electronic files and directories of each
submittal.
D. Miscellaneous Record Submittals: See other Specification Sections for miscellaneous

record-keeping requirements and submittals in connection with various construction
activities. Submit annotated PDF electronic files and directories of each submittal.
1.3 RECORD DRAWINGS

A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and
Shop Drawings, incorporating new and revised drawings as modifications are issued.

1. Preparation: Mark record prints to show the actual installation, where installation
varies from that shown originally. Require individual or entity who obtained record
data, whether individual or entity is Installer, subcontractor, or similar entity, to
provide information for preparation of corresponding marked-up record prints.

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

Accurately record information in an acceptable drawing technique.

Record data as soon as possible after obtaining it.

Record and check the markup before enclosing concealed installations.
Cross-reference record prints to corresponding photographic documentation.
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2. Content: Types of items requiring marking include, but are not limited to, the
following:

Dimensional changes to Drawings.

Revisions to details shown on Drawings.

Depths of foundations.

Locations and depths of underground utilities.

Revisions to routing of piping and conduits.

Revisions to electrical circuitry.

Actual equipment locations.

Duct size and routing.

Locations of concealed internal utilities.

Changes made by Change Order or Construction Change Directive.
Changes made following Architect's written orders.

Details not on the original Contract Drawings.

Field records for variable and concealed conditions.

Record information on the Work that is shown only schematically.
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3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use
personnel proficient at recording graphic information in production of marked-up
record prints.

4. Mark record prints with erasable, red-colored pencil. Use other colors to distinguish
between changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or
omitted from original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order

numbers, and similar identification, where applicable.

B. Format: Identify and date each Record Drawing; include the designation "PROJECT
RECORD DRAWING" in a prominent location.

1. Record Prints: Organize record prints into manageable sets. Bind each set with
durable paper cover sheets. Include identification on cover sheets.
2. Identification: As follows:
a. Project name.
b. Date.
c. Designation "PROJECT RECORD DRAWINGS."
d. Name of Architect.
e. Name of Contractor.

1.4 RECORD SPECIFICATIONS

A. Preparation: Mark Specifications to indicate the actual product installation, where
installation varies from that indicated in Specifications, addenda, and Contract
modifications.
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1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.
2. Record the name of manufacturer, supplier, Installer, and other information

necessary to provide a record of selections made.

B. Format: Submit record specifications as annotated PDF electronic file.

1.5 RECORD PRODUCT DATA

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

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Include significant changes in the product delivered to Project site and changes in
manufacturer's written instructions for installation.

3. Note related Change Orders, Record Specifications, and Record Drawings where
applicable.

B. Format: Submit Record Product Data as annotated PDF electronic file.
1. Include Record Product Data directory organized by Specification Section number

and title, electronically linked to each item of Record Product Data.

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

B. Format: Submit miscellaneous record submittals as scanned PDF electronic file(s) of
marked-up miscellaneous record submittals.

1. Include miscellaneous record submittals directory organized by Specification
Section number and title, electronically linked to each item of miscellaneous record
submittals.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 017839
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SECTION 017900 - 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.
1.2 CLOSEOUT SUBMITTALS
A. Demonstration and Training Video Recordings: Submit one electronic copy within five

working days of end of each training module.

1. At completion of training, submit complete training manual(s) for Owner's use
prepared in same paper format required for operation and maintenance manuals
specified in Section 017823 "Operation and Maintenance Data."

1.3 QUALITY ASSURANCE
A. Instructor Qualifications: A factory-authorized service representative, complying with
requirements in Section 014000 "Quality Requirements," experienced in operation and
maintenance procedures and training.
B. Videographer Qualifications: A professional videographer who is experienced in
photographing demonstration and training events similar to those required.

1.4 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 Architect.

1.5 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
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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.

Operating standards.
Regulatory requirements.
Equipment function.
Operating characteristics.
Limiting conditions.
Performance curves.
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2. Documentation: Review the following items in detail:

Emergency manuals.

Systems and equipment operation manuals.

Systems and equipment maintenance manuals.

Product maintenance manuals.

Project Record Documents.

Identification systems.

Warranties and bonds.

Maintenance service agreements and similar continuing commitments.

S

3. Emergencies: Include the following, as applicable:

a. Instructions on meaning of warnings, trouble indications, and error
messages.

Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside of normal operating limits.
Sequences for electric or electronic systems.

Special operating instructions and procedures.
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4. Operations: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.

Regulation and control procedures.

Control sequences.

Safety procedures.

Instructions on stopping.

Normal shutdown instructions.

Operating procedures for emergencies.

Operating procedures for system, subsystem, or equipment failure.
Required sequences for electric or electronic systems.
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Special operating instructions and procedures.

Adjustments: Include the following:

coop

Alignments.

Checking adjustments.

Noise and vibration adjustments.
Economy and efficiency adjustments.

Troubleshooting: Include the following:

a.
b.

Diagnostic instructions.
Test and inspection procedures.

Maintenance: Include the following:
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Inspection procedures.

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

List of cleaning agents and methods of cleaning detrimental to product.
Procedures for routine cleaning.

Procedures for preventive maintenance.

Procedures for routine maintenance.

Instruction on use of special tools.

Repairs: Include the following:

Diagnosis instructions.

Repair instructions.

Disassembly; component removal, repair, and replacement; and reassembly
instructions.

Instructions for identifying parts and components.

Review of spare parts needed for operation and maintenance.

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 017823 "Operation and Maintenance Data."

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

Owner will furnish Contractor with names and positions of participants.

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

Schedule training with Owner with at least ten working days' advance notice.

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

1.8 DEMONSTRATION AND TRAINING VIDEO RECORDINGS

A. Digital Video Recordings: Provide high-resolution, digital video in MPEG format,
produced by a digital camera.

1. Submit video recordings on CD-ROM or thumb drive.

2. File Hierarchy: Organize folder structure and file locations in accordance with
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 in accordance with
Project Manual table of contents:

Name of Contractor/Installer.

a.
b. Business address.

C. Business phone number.

d. Point of contact.

e. Email address.

B. 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.

C. 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.

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

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 017900
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SECTION 031000 - CONCRETE FORMING AND ACCESSORIES

PART 1- GENERAL

1.1 SUMMARY

A. Related Requirements:

1. Section 321313 "Concrete Paving" for formwork related to concrete pavement and
walks.
1.2 DEFINITIONS
A. Form-Facing Material: The temporary form materials that come in direct contact with the

concrete as part of the formwork components in supporting the concrete while the
concrete is setting and gaining sufficient strength to be self-supporting. The most
common materials are steel, aluminum, and wood.

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.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

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, 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.

2.2 FORM-FACING MATERIALS

A. As-Cast Surface Form-Facing Material:
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Provide continuous, true, and smooth concrete surfaces.

Furnish in largest practicable sizes to minimize number of joints.

Acceptable Materials: As required to comply with Surface Finish designations
specified in Section 033000 "Cast-in-Place Concrete, and as follows:

W=

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

B. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced
plastic, paper, or fiber tubes that produce surfaces with gradual or abrupt irregularities
not exceeding specified formwork surface class.

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

23 RELATED MATERIALS

A Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.

B. Form-Release Agent: Commercially formulated form-release agent that does not bond
with, stain, or adversely affect concrete surfaces and does not impair subsequent
treatments of concrete surfaces.

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

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

prevent spalling of concrete on removal.

1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of
exposed concrete surface.
2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in

concrete surface.

PART 3- EXECUTION

3.1 INSTALLATION OF FORMWORK

A. Comply with ACI 301.
B. Construct formwork, so concrete members and structures are of size, shape, alignment,

elevation, and position indicated, within tolerance limits of ACI 117 and to comply with
the Surface Finish designations specified in Section 033000 "Cast-in-Place Concrete" for

as-cast finishes.
C. Limit concrete surface irregularities as follows:

1. Surface Finish-1.0: ACI 117 Class D, 1 inch.
2. Surface Finish-3.0: ACI 117 Class A, 1/8 inch.
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D. Construct forms tight enough to prevent loss of concrete mortar.
1. Minimize joints.

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

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

1. Provide and secure units to support screed strips
2. Use strike-off templates or compacting-type screeds.
H. Provide temporary openings for cleanouts and inspection ports where interior area of

formwork is inaccessible.

1. Close openings with panels tightly fitted to forms and securely braced to prevent
loss of concrete mortar.
2. Locate temporary openings in forms at inconspicuous locations.

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

J. At construction joints, overlap forms onto previously placed concrete not less than
12 inches.
K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and

bulkheads required in the Work.

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

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. 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.
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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.

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

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

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

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. Clean embedded items immediately prior to concrete placement.

REMOVING AND REUSING FORMS

A

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

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

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

1. Split, frayed, delaminated, or otherwise damaged form-facing material are
unacceptable for exposed surfaces.
2. Apply new form-release agent.

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.

INSTALLATION OF SHORING AND RESHORING

A

Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and
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reshoring.

1. Do not remove shoring or reshoring until measurement of slab tolerances is
complete.

B. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate
and provide adequate reshoring to support construction without excessive stress or
deflection.

3.5 FIELD QUALITY CONTROL

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

B. Testing Agency: Engage a qualified testing agency to perform quality control tests and
inspections.

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.

D. Prepare test and inspection reports.

END OF SECTION 031000
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SECTION 032000 - CONCRETE REINFORCING

PART 1- GENERAL

1.1 SUMMARY
A. Section Includes:

1. Steel reinforcement bars.
2. Welded-wire reinforcement.

B. Related Requirements:

1. Section 321313 "Concrete Paving" for reinforcing related to concrete pavement
and walks.
1.2 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.
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.
1.3 INFORMATIONAL SUBMITTALS

A. 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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B. Field quality-control reports.

1.4 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.
1.5 DELIVERY, STORAGE, AND HANDLING
A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending
and damage.
1. Store reinforcement to avoid contact with earth.

PART 2 - PRODUCTS

2.1 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.

C. Deformed-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, flat sheet.

2.2 REINFORCEMENT ACCESSORIES

A. Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, cut true to length with
ends square and free of burrs.

B. 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.

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

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

2.3 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.
E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
F. Splices: Lap splices as indicated on Drawings.

1. Stagger splices in accordance with ACI 318.
2. Mechanical Splice Couplers: Install in accordance with manufacturer's instructions
and as 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.
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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.
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.

INSTALLATION TOLERANCES

A.  Comply with ACI 117.

FIELD QUALITY CONTROL

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

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

C. Inspections:
1. Steel-reinforcement placement.
2. Steel-reinforcement mechanical splice couplers.

END OF SECTION 032000
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1- GENERAL

1.1 SUMMARY
A. Section Includes:

Concrete standards.
Concrete materials.
Admixtures.

Vapor retarders.
Fiber-composite wall connectors.
insulation.

Curing materials.
Accessories.

. Repair materials.

10.  Concrete mixture materials.
11.  Concrete mixture class types.
12.  Concrete mixing.

CoNO~WN=

B. Related Requirements:
1. Section 031000 "Concrete Forming and Accessories" for form-facing materials.
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.
4. Section 321313 "Concrete Paving" for concrete pavement and walks.

1.2 DEFINITIONS

A. Cementitious Materials: Portland cement or blended hydraulic cement alone or in
combination with one or more of the following:

1. Fly ash, slag cement, other pozzolans, and silica fume; materials subject to
compliance with requirements.

B. Water/Cementitious Materials (w/cm) Ratio: The ratio by weight of mixing water to
cementitious materials.
1.3 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.

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

a. Contractor's superintendent.
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Independent testing agency responsible for inspections and acceptance
testing of concrete at Project site.

Ready-mix concrete manufacturer.

Concrete Subcontractor.

Review the following:

p

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

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

Vapor-retarder installation.

Fiber-composite wall connectors and integral insulation installation.
Anchor rod and anchorage device installation tolerances.

Cold- and hot-weather concreting procedures.

Concrete finishes and finishing.

Curing procedures.

Forms and form-removal limitations.

Shoring and reshoring procedures.

Floor and slab flatness and levelness measurements.

Concrete repair procedures.

Concrete protection.

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

Protection of field cured field test cylinders.

Distribution of test reports.

1.4 ACTION SUBMITTALS

A. Product Data:

1. Portland cement.

2. Fly ash.

3. Silica fume.

4, Natural or other pozzolans.

5. Aggregates.

6. Ground calcium carbonate and aggregate mineral fillers.
7. Admixtures:

a. Include limitations of use. Admixtures that do not comply with reference
ASTM International requirements must be submitted with test data for
approval.

8. Vapor retarders.
9. Fiber-composite wall connectors.
10. insulation.
11.  Curing materials.
12.  Joint fillers.
13.  Repair materials.
B. Design Mixtures: For each concrete mixture, include the following:

1.

Mixture identification.
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Compressive strength at 28 days or other age as specified.

Compressive strength required at stages of construction.

Maximum w/cm ratio.

Calculated equilibrium and fresh density for lightweight concrete.

Slump or slump flow limit.

Air content.

Nominal maximum aggregate size.

Intended placement method.

0. Submit adjustments to design mixtures when characteristics of materials, Project
conditions, weather, test results, or other circumstances warrant changes.

20O NOORAWN

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.
1.5 INFORMATIONAL SUBMITTALS
A. Qualification Data: For the following:
1. Installer: Include copies of applicable ACI certificates.

2. Testing Agency: Include documentation indicating compliance with ASTM E329 or
ASTM C1077 and copies of applicable ACI certificates for testing technicians.

B. Material Certificates: For each of the following:

Cementitious materials.
Admixtures.

Curing compounds.

Vapor retarders.
Fiber-composite wall connectors.
insulation.

Joint-filler strips.

Repair materials.
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C. Field quality-control reports.

D. Minutes of preinstallation conference.
1.6 QUALITY ASSURANCE
A. Installer Qualifications: A qualified Installer who employs Project personnel qualified as

an ACl-certified Concrete Flatwork Associate and Concrete Flatwork Finisher and a
supervisor who is a certified ACI Advanced Concrete Flatwork Finisher/Technician or an
ACI Concrete Flatwork Finisher with experience installing and finishing concrete.

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.
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Manufacturer's production facilities and delivery vehicles certified in accordance
with NRMCA's certification requirements or equivalent approval by a State DOT.

C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with
ASTM C1077 and ASTM E329 for testing that performs duties on behalf of the
Architect/Engineer.

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

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 on plastic concrete properties are to be qualified
as an ACI Concrete Field Testing Technician, Grade 1, in accordance with policies
from ACI CPP 610.1 or an equivalent certification program.

1.7 DELIVERY, STORAGE, AND HANDLING
A. Comply with ASTM C94/C94M and ACI 301.
1.8 FIELD CONDITIONS

A. Cold-Weather Placement: Comply with ACI 301 as follows:

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

2. When air temperature has fallen to or is expected to fall below 40 deg F during the
protection period, 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.

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows:

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F.

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

C. Note that time of concrete placement is entirely dependent upon the Contractor and in

accordance with his Project Completion Schedule. If concrete is to be placed during
cold- or hot-weather conditions as defined by ACI, there will be no additional cost to the
Owner.
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PART 2 - PRODUCTS

21 CONCRETE STANDARDS
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 of admixture from single source from single manufacturer.
B. Cementitious Materials:

1. Portland Cement: ASTM C150/C150M, Type | or Type V, gray as per General
Structural Notes.
2. Pozzolans: ASTM C618, Class C or F.

C. Normal-Weight Aggregates:

Coarse Aggregate: ASTM C33/C33M, Class 3M

Maximum Coarse-Aggregate Size: 3/4 inch nominal.

Fine Aggregate: ASTM C33/C33M.

Recycled Aggregate: Provide documentation of characteristics of recycled
aggregate and mechanical properties and durability of proposed concrete, which
incorporates recycled aggregate to conform to appliable requirements for the class
of concrete.
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23 ADMIXTURES
A. Air-Entraining Admixture: ASTM C260/C260M.

B. Chemical Admixtures: Do not use calcium chloride or admixtures containing calcium
chloride.

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

Retarding Admixture: ASTM C494/C494M, Type B.

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

Admixtures with special properties, with documentation of claimed performance
enhancement, ASTM C494/C494M, Type S.
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C. Mixing Water for Concrete Mixtures and Water Used to Make Ice: ASTM
C1602/C1602M. Include documentation of compliance with limits for alkalis, sulfates,
chlorides, or solids content of mixing water from Table 2 in ASTM C1602/C1602M.
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VAPOR RETARDERS

A. Sheet Vapor Retarder, Class C: ASTM E1745, Class C; not less than 10 mils thick.
Include manufacturer's recommended adhesive or pressure-sensitive joint tape.

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

ISI Building Products
Stego Industries, LLC
Tex-Trude

Viaflex

coop

FIBER-COMPOSITE WALL CONNECTORS

A. Basis of Design: Provide TL-series fiber-composite connectors as manufactured by
Thermomass.

INSULATION

A. Extruded polystyrene (XPS) Rigid Foam Insulation.
1. Basis of Design: Foamular 250 as manufactured by Owens Corning.

a. ASTM C578, Type IV, 25psi minimum compressive strength.

CURING MATERIALS

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

B. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.
1. Color:
a. Ambient Temperature Below 50 deg F (10 deg C): Black.
b. Ambient Temperature between 50 and 85 deg F (10 and 29 deg C): Any
color.

C. Ambient Temperature Above 85 deg F (29 deg C): White.

C. Water: Potable water that does not cause staining of the surface.

ACCESSORIES
A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1752, cork or self-expanding cork.

B. Bonding Agent: ASTM C1059/C1059M, Type Il, nonredispersible, acrylic emulsion or
styrene butadiene.
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29 CONCRETE MIXTURE MATERIALS

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 or hydraulic cement in concrete assigned to Exposure Class F3 as follows:

1. Fly Ash or Other Pozzolans: 25 percent by mass.
C. Admixtures: Use admixtures in accordance with manufacturer's written instructions.
1. Use corrosion-inhibiting admixture in concrete mixtures where indicated.

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

2.10 CONCRETE MIXTURE CLASS TYPES

A. Class A: Normal-weight concrete used for building and exhibit mast footings.
1. Exposure Class: ACI 318 As indicated in General Structural Notes.
2. Minimum Compressive Strength: As indicated in General Structural Notes at 28
days.
3. Maximum w/cm Ratio: As indicated in General Structural Notes.
4, Slump Limit: 4 inches, plus or minus 1 inch for concrete.
5. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by

weight of cementitious materials.

B. Class B: Normal-weight concrete used for foundation walls.
1. Exposure Class: ACI 318 As indicated in General Structural Notes.
Minimum Compressive Strength: As indicated in General Structural Notes at 28
days.
3. Maximum w/cm Ratio: As indicated in General Structural Notes.
4. Slump Limit: 4 inches, plus or minus 1 inch

5. Air Content:

a. Exposure Class F1: 6.0 percent, plus or minus 1.5 percent at point of
delivery for concrete containing 3/4-inch nominal maximum aggregate size.

6. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by
weight of cement.

C. Class C: Normal-weight concrete used for interior slabs-on-ground.

—_

Exposure Class: ACI 318 As indicated in General Structural Notes.

2. Minimum Compressive Strength: As indicated in General Structural Notes at 28
days.

3. Maximum w/cm Ratio: As indicated in General Structural Notes.

4. Slump Limit: 4 inches, plus or minus 1 inch for concrete.

5. Air Content:
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a. Do not use an air-entraining admixture or allow total air content to exceed 3
percent for concrete used in trowel-finished floors.

Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by
weight of cement.

D. Class G: Normal-weight concrete used for building frame members.

1.

Exposure Class: ACI 318 As indicated in General Structural Notes.
Minimum Compressive Strength: As indicated in General Structural Notes at 28
days.

3. Maximum w/cm Ratio: As indicated in General Structural Notes.
4. Slump Limit: 4 inches, plus or minus 1 inch for concrete.
5. Air Content:
a. Exposure Class F1: 6.0 percent, plus or minus 1.5 percent at point of
delivery for concrete containing 3/4-inch nominal maximum aggregate size.
6. Limit water-soluble, chloride-ion content in hardened concrete to [0.15 percent by
weight of cement.
E. Class H: Normal-weight concrete used for building walls.
1. Exposure Class: ACI 318 As indicated in General Structural Notes.
2 Minimum Compressive Strength: As indicated in General Structural Notes at 28
days.
3. Maximum w/cm Ratio: As indicated in General Structural Notes.
4. Slump Limit: 4 inches, plus or minus 1 inch for concrete.
5. Air Content:
a. Exposure Class F1: 6.0 percent, plus or minus 1.5 percent at point of
delivery for concrete containing 3/4-inch nominal maximum aggregate size.
6. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by

weight of cement.

2.1 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with
ASTM C94/C94M and furnish delivery ticket.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:

1.

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

Do not proceed until unsatisfactory conditions have been corrected.
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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 TOLERANCES

A. Comply with ACI 117.

3.4 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.

3.5 INSTALLATION OF VAPOR RETARDERS

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 not less than 6 inches, sealing vapor retarder to
concrete.

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

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

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

damaged area by 6 inches on all sides and sealing to vapor retarder.
3.6 INSTALLATION OF FIBER-COMPOSITE CONNECTORS AND INSULATION

A. Install fiber-composite connectors through insulation, to connect and bind vertical
concrete foundation walls. Install both in accordance with manufacturer’s instructions.
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3.7 INSTALLATION OF CAST-IN-PLACE CONCRETE

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. Water addition in transit or at the Project site must be in accordance with ASTM
C94/C94M and must not exceed the permitted amount indicated on the concrete delivery
ticket.

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

4. 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.

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

Do not place concrete floors and slabs in a checkerboard sequence.
Consolidate concrete during placement operations, so concrete is thoroughly
worked around reinforcement and other embedded items and into corners.
Maintain reinforcement in position on chairs during concrete placement.
Screed slab surfaces with a straightedge and strike off to correct elevations.
Level concrete, cut high areas, and fill low areas.

Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-
textured surface plane, before excess bleedwater appears on the surface.
Do not further disturb slab surfaces before starting finishing operations.

Nogok~w M=
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3.8 INSTALLATION OF 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.

3. Form keyed joints as indicated on Structural Drawings. Embed keys at least 1-
1/2 inches into concrete.

4. 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.

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

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.

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

2. 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.

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

3.9 APPLICATION OF FINISHING FLOORS AND SLABS

A

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

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

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

Do not add water to concrete surface. Use of an approved finishing aid is
acceptable.

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

Apply a trowel finish to surfaces exposed to view or to be covered by a thin-film
finish coating system..

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

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.

3.10 APPLICATION OF FINISHING FORMED SURFACES

A. As-Cast Surface Finishes:

1.

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

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

Remove projections larger than 1 inch.

Tie holes do not require patching.

Surface Tolerance: ACI 117, Class D.

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

®o0TO

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

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

Remove projections larger than 1/4 inch.

Patch tie holes.

Surface Tolerance: ACI 117, Class B.

Locations: Apply to concrete surfaces or to be covered with a coating
material applied directly to concrete.

Papow

3.11 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.
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2. Mix, place, and cure concrete, as specified, to match color and texture with in-
place construction exposed to view.
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 troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

C. Equipment Bases and Foundations:

1.
2.

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

Minimum Compressive Strength: 4000 psi at 28 days.

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.

3.12 APPLICATION OF CONCRETE CURING

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

1.
2.
3.

Comply with ACI 301 for cold weather protection during curing.

Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing.
Maintain moisture loss no more than 0.2 Ib/sq. ft. x h, calculated in accordance
with ACI 305R, before and during finishing operations.

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows:

1.
2.
3

Cure formed concrete surfaces, including underside of beams.

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

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
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period.

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

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

has option of the following:

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

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

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

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

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

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

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

3.13 INSTALLATION OF CONCRETE SURFACE REPAIRS
A. Defective Concrete:
1. Repair and patch defective areas when approved by Architect.
2. Remove and replace concrete that cannot be repaired and patched to meet
specification requirements.

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 in excess of 0.01 inch spalls, air bubbles exceeding surface finish limits,
honeycombs, rock pockets, fins and other projections on the surface exceeding surface

finish limits, and stains and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids
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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.

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.

a. Patch a test area at inconspicuous locations to verify mixture and color
match before proceeding with patching.
b. Compact mortar in place and match surrounding surface.

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.

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

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

Correct localized low areas during, or immediately after, completing surface-
finishing operations by adding patching mortar.

a. Finish repaired areas to blend into adjacent concrete.

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.

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

CAST-IN-PLACE CONCRETE 033000 - 15



New Red Panda Exhibit
Maryland Zoo in Baltimore

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 and single holes 1 inch or less in diameter with patching
mortar.
a. Groove top of cracks and cut out holes to sound concrete, and clean off

dust, dirt, and loose particles.

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

adhesive and patching mortar.

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

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: Engage a qualified testing and inspecting agency to perform quality
control tests and inspections and to submit reports.

1. Testing agency to be responsible for providing curing facility for initial curing of
strength test specimens on-site and verifying that test specimens are cured in
accordance with standard curing requirements in 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 to 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.
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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 of fresh concrete, including slump or slump flow, air
content, temperature and density.

13) Information on storage and curing of samples at the Project site,

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.

4, Provide a space and source of power or other resources for curing and access to
test specimens by the testing agency.

C. Delivery Tickets: comply with ASTM C94/C94M.
D. Inspections:

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms from beams
and slabs.

a0 =

E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance
with ASTM C 172/C 172M to 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 150 cu. yd. or fraction thereof.

a. When frequency of testing provides fewer than five compressive-strength
tests for each concrete mixture, testing is 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 delivery for each composite sample, but not less than
one test for each day's pour of each concrete mixture.
b. Perform additional tests as needed.

3. Slump Flow: ASTM C1611/C1611M:

a. One test at point of delivery for each composite sample when strength test
specimens are cast, but not less than one test for each day's pour of each
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concrete mixture.
b. Perform additional tests as needed.

Air Content: ASTM C231/C231M pressure method, for normal-weight concrete; .

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

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 when strength test
specimens are cast.

Concrete Density: ASTM C138/C138M:

a. One test for each composite sample when strength test specimens are cast.

Unit Weight: ASTM C138/C138M density of fresh 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. The fresh density should be consistent
with that associated with the equilibrium density within a tolerance of plus or
minus 4 Ib/ft.3.

Compression Test Specimens: ASTM C31/C31M:

a. Cast and standard cure two sets offour 6 inches by 12-inches or 4-inch by 8-
inch cylindrical specimens for each composite sample.

Compressive-Strength Tests: ASTM C39/C39M.

a. Test one set of four standard cured specimens at seven days and one set of
two specimens at 28 days.
b. 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.

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.

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

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

Additional Tests:

a. Testing and inspecting agency to make additional tests of concrete when
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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 1.7.6.3.

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

15.  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 24
hours of completion of floor finishing and promptly report test results to Architect.

3.15 PROTECTION
A. Protect concrete surfaces as follows:

Protect from petroleum stains.

Diaper hydraulic equipment used over concrete surfaces.
Prohibit use of pipe-cutting machinery over concrete surfaces.
Prohibit placement of steel items on concrete surfaces.

Prohibit use of acids or acidic detergents over concrete surfaces.

aorON =

END OF SECTION 033000
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SECTION 033712 - EXHIBIT ROCKWORK

PART 1 - GENERAL

1.1

A

1.2

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specifications, apply to this Section.

SUMMARY

Work in this section shall be performed by an approved Exhibit Rockwork Contractor, as defined
in this Section, and include all labor, materials, and equipment to excavate, rough grade, finish
grade and fabricate the work under this contract which includes the following features as
illustrated on the drawings and the Exhibit Rockwork Theming and Pages.

1. Exterior Shotcrete Fabrications of highly natural appearance, including, but not limited to
the following:

a. Artificial geology, landform, and a structure including pool, stone walls, exterior
building stucco, tree stumps, and flagstone flat work.

2. Coloring, dying, tinting of new shotcrete rockwork required achieving the required finish.

3. Coordination with other contractors for installation of hot-rocks, cooling stumps and
animal drinkers.

4, Natural stone boulders used in the exhibit and public areas

5. Waterproofing of pool and waterfalls.

6. All theme painting as shown on natural boulders, rockwork and pavement.

Delegated Design:

1. Provide Engineering calculations and professionally sealed drawings by a licensed
engineer within project site jurisdiction for all work involving structural reinforcing.
Related Requirements:

1. Division 03 Section “Shotcrete” for additional shotcrete criteria covering rockwork
specified in this section.

2. Division 05 Section “Structural Steel Framing” for welding criteria.

3. Division 23 and 26 Section “Mechanical and Electrical:” Required field coordination of all
piping, plumbing, and electrical (including ground wire system) with work of this Section.

4. Division 31 Section “Site Clearing:” Excavating, filling and backfilling, compaction, and
grading.

5. Exhibit Rockwork Theming Pages. For examples of highly naturalistic appearances.
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DEFINITIONS

Approved Exhibit Rockwork Contractor: Contractor whose proven experience, qualifications,
and methods have been reviewed and accepted for the Work of this Section by BKP, SDC LLC.
and/or the Owner after submitting the required information indicated under the Quality
Assurance paragraph of this Section.

Artificial Geology and stone walls (rockwork) Definition: Shall consist of the construction and
placement of the artificial features indicated on the Drawings and Specifications herein.

Carved or Embossed Shotcrete: Shall consist of premixed fine aggregate and cement and water
pneumatically placed or applied by suitable mechanism. Texture shall be by hand carving and
embossing.

QUALITY ASSURANCE — EXHIBIT CONTRACTOR

Experience and Qualification of Bidders: The Exhibit Rockwork Contractor, in order to qualify
as a specialty skilled craftsman for the exhibit rockwork fabrication under this Work, shall
demonstrate experience in:

Specializing in the artistic construction of animal exhibit concrete work.

Managing projects of this size and complexity.

Coordination of this Work with other trades that affect this Work.

Employing qualified and experienced crafts persons / and artists and meeting the
following criteria in section 1.4B.

Pob-~

The Exhibit Rockwork Contractor shall submit the following with the bid:

1. A signed statement of experience certifying that the Contractor is an established
business with a minimum of 5 years of experience and indicate in detail his experience in
successfully constructing items described in paragraph 1.2.

2. Photographic proof and reference material for evaluation of experience and ability to
perform under this Work, including photographs (at least five (5) 8 1/2" x 11" color
photographs of previous comparable work) to show the Contractor's capabilities to
construct the above mentioned items for natural habitat exhibits and stone walls similar to
those shown on the drawings, Contractor also to include a list of completed projects and
references which demonstrate these capabilities. These projects and photographs of
projects must have been the work of those craftsman and artist proposed for this work.

3. Full documentation of the Construction crew, including resumes of lead personnel (on-
site supervisor, and final texturing and finish experts, et al) lists of specific personnel to
be used, and details of each listed person's experience and abilities to perform all phases
of construction under this Work to the Architect's satisfaction. The assigned project on
site supervisor and aesthetic coordinator's resume should show a minimum of four (4)
years’ experience in the management of project crews of no less than five persons, as
well as experience in coordination with other trades in the completion of simulated
rockwork fabrication projects under the Work.

The following is a nonrestrictive list of pre-qualified Exhibit Rockwork Contractors, subject to
compliance with the requirements of these specifications. Contractor may submit alternate
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Exhibit Rockwork Contractor but must obtain pre-qualification prior to bid with design team and
owner:

1. Cemrock Landscapes, Inc. / attn: Chris Conley
4798 S. Julian Avenue,
Tucson AZ 85714
(520) 571-1999

2. Cost of Wisconsin, Inc. / attn: Jack Beatty
Corporate Headquarters
4201 County Road P
Jackson, Wisconsin 53037
(262) 677-6060

3. Nassal Company, / attn: Melissa Ruminot
415 W. Kaley Street
Orlando, FL 32806-3942
(407) 648-0400

4, Paradise Labs
Baltimore, MD

5. DreamScape Designs/attn.: Stephanie Tommasello
Baltimore, MD
949-735-7122

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

Contractors wishing to be approved for Shotcrete and/or artificial rockwork fabrication under this
work may independently make application directly to the Architect as detailed above.

The Architect/Exhibit Designer may require additional information and may request a visit to
completed work in order to make a determination of the Contractor's qualification to produce
exhibit artifacts with the required criteria under this Work. The Exhibit Designer may also
require a submittal of a high-quality digital documentation of the completed work.

The Owner and Architect reserve the right to reject non-qualified Contractors, based on
qualification submittals and, at their option, review of past work and references.
INTENT

It is intended that the work involved create a highly natural appearance of the above-mentioned
items as shown on the Drawings and Exhibit Images.

The Contractor will perform this work under the direction of the Architect and will be expected to
cooperate fully in this process.
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The Architect explicitly reserves the right to continuously monitor the work for aesthetic quality
and functional criteria of the work as it is performed.

The Exhibit Contractor is responsible to see that no loose materials used in the execution of this
work remain after completion of the project.

COORDINATION

The Exhibit Rockwork Contractor shall fully coordinate with the other Contractors and their
Contractors and the Architect. If the Exhibit Rockwork Contractor suspects that a conflict may
exist between work in this Section and any other work, he/she shall bring the issue to the
attention of the Architect before proceeding.

Coordinate with all other trades, placement of continuous waterstops where planter construction
adjoins work of other trades such as but not limited to retaining walls, building walls, and
footings.

SAMPLES

At least thirty days prior to beginning any exhibitry work, the Exhibit Rockwork Contractor shall
deliver to the project site one 4' x 4' or other approved size sample panel for each of the
rockwork and themed material types listed in the Exhibit Rockwork and Theming and Pages to
the Architect for approval. The types are reiterated in the following rockwork and theming type
list:

Flagstone paving

Stone wall

Pool and Beach

Mudbank

Stucco on holding building

ablrwh =

Samples shall represent finished surfaces with texturing, coloring, etching, etc.

Samples rejected by the Architect shall be resubmitted for approval by the Exhibit Rockwork
Contractor at no additional cost to the Owner. Sample panels shall not be removed until the
completion of the work.

At the discretion of the Architect larger sample panels may be installed in their final location and
used as part of the final work, if accepted.

Model: Not required

ACTION SUBMITTAL

All submittals shall be in accordance with - General Conditions for Submittals Division 01
Section "Submittal Procedures". The Exhibit Rockwork Contractor shall submit the following
shop drawings for review:

1. Layout Plan: The layout plan shall indicate and identify the following:

EXHIBIT ROCKWORK 033712-4



New Red Panda Exhibit
Maryland Zoo in Baltimore

a. All rockwork by indicated categories.
b. Locations of all required footings and foundations.
C. Footing and foundation types and all pertinent dimensions.
2. Steel Reinforcing: Indicate sizes, types and locations of all steel reinforcing involved in

Work of this Section. Provide the seal and signature of a licensed professional Engineer
within project site jurisdiction to steel reinforcement shop drawings, indicating compliance
with all government codes for reinforced concrete structures. Include structural
calculations for all conditions.

3. Literature, Specifications and Mix Designs: Submit all product literature, specifications
and mix designs used in the production of rockwork.

B. Delegated-Design Submittal: For rockwork indicated to comply with performance requirements
and design criteria, including analysis data signed and sealed by the qualified professional
engineer responsible for their preparation.

1.10 PRE-CONSTRUCTION CONDITIONS

A. All artificial rockwork locations shall be approved by the Architect prior to actual shotcrete
application and texturing.

B. Exhibit Rockwork Theming Pages: The Exhibit Images as provided by Architect indicates all
rockwork color ranges, texture types, and respective location. For the purpose of duplicating
three dimensionally the design concept and establishing the character, configuration and the
amount of simulated rock to be constructed, the Exhibit Rockwork Contractor shall work from
drawings and photographs furnished by the Architect/Exhibit Designer. Exhibit Images are
considered part of the contract documents.

C. Structural Reinforcement: The structural reinforcement indicated on the plans and in the
specifications are to establish minimum design criteria for the Exhibit Rockwork Contractor to
incorporate into the rockwork design. The Exhibit Rockwork Contractor shall be responsible to
design structural reinforcement for all work in this section and shall provide a licensed structural
engineer seal within project site jurisdiction certifying all structural reinforcement sections at no
additional cost to the owner. Alternative methods may be recommended for greater cost
efficiency. Rockwork shown on the drawings is for "order of magnitude" quantity projections.
Exhibit Rockwork contractor is responsible for providing actual amounts needed within bid price.

D. Methods of Construction: The Exhibit Rockwork Contractor shall submit with bid proposal
proposed methods of construction for all work in this section. Such documentation shall include

the following:

1. Statement of understanding of the overall project schedule and required completion of all
rockwork and artifacts.

2. Submit a detailed description of proposed fabrication and finish techniques (including

materials) for artificial geology and alternate structural systems (if applicable). Exhibit
Contractor is responsible for effective waterproofing of all water features including but not
limited to all rockwork interfacing with drains, skimmers, walls, etc.

3. Recommend additional cost effective alternative methods of construction prior to start of
work for consideration by Architect and Owner.

E. Excavation, Subdrainage and Backfill:
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The Exhibit Rockwork Contractor is responsible for the excavation, dewatering, shoring
and maintenance of all excavation, subdrainage, wall drainage and aggregate for
shotcrete features up to the shotcrete subgrade.

The Exhibit Rockwork Contractor shall be responsible for all additional backforming and
backfilling required for shotcrete work as a result of his over excavation in areas where
not required. It is the Exhibit Rockwork Contractor's responsibility to avoid such over
excavation and to coordinate with the General Contractor to facilitate excavation as close
to final subgrade as possible.

The Exhibit Rockwork Contractor must accept the subgrade in written form for each
individual exhibit or portion of an exhibit and submit to the Owner's Representative for
approval. If not accepted, the Exhibit Rockwork Contractor must notify the Owner's
Representative in writing immediately.

Following the acceptance of the subgrade by the Exhibit Rockwork Contractor and
approval by the Owner's Representative, the Exhibit Rockwork Contractor shall be
responsible for the following at no additional cost to the Owner:

a. All additional subgrade adjustment and reinstallation of drainage systems and
sleeves required for his work.
b. All maintenance required to maintain the accepted subgrade, with the exception of

any dewatering device which shall be the responsibility of the Site Contractor.

All backfill behind, around, within and on top of the shotcrete features to complete the
rock simulation work to the satisfaction of the Architect shall be the responsibility of the
Site Contractor in coordination with the Exhibit Rockwork Contractor.

Soil survey is available for reference and is not considered a part of the contract
documents.

PROJECT SITE CONDITIONS

Protection of Property: Take note of requirements for protection of trees and soils as specified.
In particular, do not discharge cement bearing water onto the ground on site except as
specifically approved by the Owner's Representative. Account for all debris generated by
operations and remove from site regularly, especially small bits of reinforcement and hardware.

Surveying:

Provide surveying as frequently as is required to accurately locate features as detailed on
drawings. Confirm location, elevations and profiles of work by optical or laser survey
immediately before and after placement of each contiguous surface.

Tolerance for location of any point defined on the drawings in one tenth of one foot in
both horizontal and vertical dimensions.

Protection:

Be responsible for protection of project materials, including waterproofing susceptible to
damage during forming, placing or reinforcement of shotcrete. Provide masks or remove
damageable materials before beginning work.

ARCHITECT/EXHIBIT DESIGNER'S DIRECTION
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It is intended that the configuration, texturing and coloring for exposed shotcrete be executed
under the detailed direction of the Architect/Exhibit Designer, at least until such time as
satisfactory examples of the desired character have been developed. Notify the Owner's
Representative at least forty eight hours before beginning placement of first example of each
type of shotcrete to be exposed and schedule time when the Architect/Exhibit Designer can
observe and direct the finishing work as it is executed.

TESTING SERVICE

Owner will contract and pay for testing services. Exhibit Rockwork Contractor shall cooperate
and coordinate testing with Owner provided testing service.

GUARANTEE

Guarantee work in this section for one year from date of Final Acceptance.

Repair or replace materials if there is a failure to perform as required due to failures of materials
or workmanship.

PRICES

Waste, Rebound and Extra Material Required for Realistic Natural Simulations: Past
experience in similar zoo projects indicates that up to 25% extra concrete material (above what
appears on the drawings) is or may be required to create realistic, natural simulations of the

items to be provided. All bids should reflect this extra material and labor for application.

Bids shall include cost of all subsurface footings and other requirements needed to complete
the work.

PART 2 - PRODUCTS

2.1

A

B.

2.2

A

ARTIFICIAL ROCKWORK (SHOTCRETE) MATERIALS

Reinforcing Materials:

1. Refer to Division 03 Section “Shotcrete” for requirements.

Concrete Materials

1. Refer to Division 03 Section “Shotcrete” for further concrete mix design requirements.

EXHIBIT ARTIFACT AND MISCELLANEOUS MATERIAL

Paint shall be acrylic latex, highest quality exterior grade, matte finish.
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Drains: As indicated on drawings.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

A

A

A

A

GENERAL
Scope:
1. Coordinate excavation and backfill with site grading contractor, allowing for use of earth

face as backform where appropriate. Maintain earth grades and shapes once shotcrete
work has commenced.

2. Coordinate exhibit construction in a pre-scheduled manner to allow proper access and
operation with other trades.

3. Cooperate with Architect and respond to directions for the purpose of achieving the
artistic effects illustrated by the contract documents and reference photos.

4. Coordinate and install exhibit elements required by this and other Sections required for a
complete installation as detailed on the Drawings.

5. Finish, color and detail shotcrete construction with skill and sensitivity for the exhibit

purpose, the character of the simulated landscape and the care of the animals.

TESTING REQUIREMENTS

Refer to testing requirements as required in Division 03 Section “Shotcrete.”

PLACEMENT OF EXHIBIT FEATURES

Layout: All items shall be placed at locations on the site and grades shown on the Drawings
and as directed by the Architect.

FORMING SHOTCRETE STRUCTURES

At structural pool slabs, side walls, shoring and bracing wall and background concrete walls,

where artificial rockwork is to be constructed, use the backup construction described below or
provide the Architect/Exhibit Designer with an alternate construction system for approval.

1. Construct an armature of metal lath on the unexposed side of the shotcrete structure as
the backup construction material behind the steel reinforcing bars to which the shotcrete
is applied.

2. Metal lath shall be bent to conform approximately to the welded and steel reinforcing

frame and shall be held away from the nearest bars a minimum distance of 2” min. In
order to facilitate the installation of metal lath the contractor may increase the thickness
of the shotcrete to do away with matching exactly the steel reinforcing outline. However,
all variances from the steel outline must be approved by the Exhibit Designer.

3. Metal lath shall be fastened to the reinforcing bars by means of tie wires or anchor
spacers. Ties or spaces shall be spaced not more than 10” on center in all directions.
Space lath away from reinforcing rods such that reinforcing rods will be in the center of
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the finished structure. There must be a 2” minimum thickness of concrete between
reinforcing bars and lath.

Wherever a flash coat is to be applied to a concrete surface, the concrete surface shall be
roughened texture within minimum 2” thickness. Test cores shall be taken to verify.

The finish form, color and texture of the finish surface must meet with the approval and be
completed to the satisfaction of the Exhibit Designer, which approval, when given, must be in
writing. Contractor shall bear all costs of any and all work required to secure such approval.

PROVISIONS FOR OTHER TRADES

The Exhibit Rockwork Contractor shall be responsible for coordinating of all other trades in
contact with their work and Owner supplied items to fully complete the habitat setting.

Provide sleeved openings in concrete formwork to accommodate work of other trades.
Determine size and location of openings, drains, cavities, and chases from trades providing
such items. All non sleeved piping shall be set by the appropriate contractor except that
sleeves shall be provided by the appropriate contractor and installed by the Exhibit Rockwork
Contractor. Accurately place and securely support items built into forms.

STEEL REINFORCEMENT

Reinforcing sizes: The Exhibit Rockwork Contractor shall develop reinforcement sizing and
placement to facilitate his/her work. All structural calculations for reinforcement must be fully
and clearly documented by a registered professional structural engineer, licensed in the local
project jurisdiction.

General:

1. Clean reinforcement of loose rust, mill scale, earth, ice, and other materials which reduce
bond with concrete.

2. Accurately position, support and secure reinforcement against displacement by

construction or concrete placement operation. Locate and support reinforcing by metal
chairs, runners, bolsters, spacers and hangers, as required.

3. Notify Owner's Representative upon completion of reinforcing and prior to placing
shotcrete.

Minimum Standards: The following minimal steel placement standards are supplemental to the
steel reinforcement notes shown on the drawings and Division 03 Section “Shotcrete.”
Following Shotcrete specifications if any discrepancies arise and immediately bring to
Architect’s attention.

1. No. 3 reinforcing bars shall be placed on 10” centers both ways as the minimum
acceptable amount of bar reinforcing and shall be continuous around corners. The
spacing shall remain the same but the bar size will increase where, in the opinion of the
Engineer, it is deemed necessary. A No. 4 bar acting as a key rod shall be placed at
intersections of all plan surfaces.
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2. Tack weld or wire bars where they contact or cross each other. The bars must form a
rigid framework. All bars are to lap thirty (30) diameters at splices. However, a lap of 4”
will be allowed if one continuous fillet weld of 3” in length is used to tie or weld the bars
together at the splice. All welding to be in accordance with Division 05 Section
“Structural Steel Framing.” Touch up bars at welds.

3. Reinforcing bars shall be placed and bent around circles and curves, openings, corners,
and angles to conform with the drawings. Bends are to be permanently shaped, not
sprung into place. Particular attention shall be made to follow the outline of the stratified
rock formations to eliminate excess non reinforced rockwork outcroppings

4. The tie bars and tie anchors which are exposed to air and which do NOT come in contact
with any backfill material shall be given a protective covering of asphalt coating of at least
one heavy coat or Rustoleum, or equal.

5. Tie bars and tie anchors which come in contact with backfill material shall be encased
with a coating of shotcrete. Steel shall be covered by a minimum of 1” of shotcrete.
6. Additional #4 bars shall be used diagonally across corners of all openings, and wherever

shotcrete formations act as beams additional #5 bars shall be placed at points of
maximum stress, i.e., one in top and one in bottom extending 12” into supports.
Additional #4 bars shall be integrated into the steel framework if such steel is necessary
to provide a stable structure.

7. The mesh shall be placed on steel reinforcing on side opposite the backup material and
shall be securely wired to the reinforcing bars at not less than 20” intervals in both
directions. Mesh shall lap at least 2” at adjacent ends.

8. Place reinforcing for pools and slabs uniformly 1 %%” to 2” from the bottom of shotcrete
slabs.

MIXING CONCRETE

Mix concrete to obtain the compressive strengths identified in Division 03 Section “Shotcrete.”
Mix integral color into the concrete mix to the recommendations of the color manufacturer and
requirements of mix design.

PLACING CONCRETE

All shotcrete shall be placed to a minimum thickness of 6”, unless otherwise noted.

Cleaning and Tightening: Thoroughly clean forms and adjacent surfaces to receive concrete.
Remove chips, wood, sawdust, dirt, or other debris just before concrete is placed.

Maintain reinforcing in the proper position during concrete placement operations.

Rebound: All rebound or accumulated loose aggregate shall be removed from the surface to be
covered prior to placing the initial or any succeeding layers of pneumatically placed concrete.
Rebound may be re used if it conforms to the requirements for aggregate, but not in excess of
25% of the total aggregate in any batch.

Joints:

EXHIBIT ROCKWORK 033712-10



3.9

3.10

New Red Panda Exhibit
Maryland Zoo in Baltimore

1. Unfinished work shall not be allowed to stand for more than 30 minutes unless all abrupt
edges are tapered to a thin edge. Before resuming work, this sloped portion shall be
cleaned and a bonding agent applied.

2. All construction joints in shotcrete rocks shall be tapered off to an edge. Before shooting
the adjacent section the sloped portion shall be thoroughly cleaned and wetted with
compressed air and water blast. No square joints will be permitted. All construction joint
locations must be so positioned as to conform to the natural rock appearance as shown
on the models.

Damage: All pneumatically placed concrete which subsides after placement shall be removed.

WATERPROOFING INSTALLATION
Mix waterproofing material in proportions recommended by manufacturer.

Apply waterproofing material in quantities by manufacturer’s specified recommendations. The
following minimal standards are supplemental to manufacture’s recommendations found in
Division 07 waterproofing sections. Request clarification from exhibit designer on any
discrepancies.

—_

Apply at 90 mils thickness.

2. Apply, using stainless steel trowel, fampico brush, or appropriate compressed-air spray
equipment.
3. Waterproofing material can be applied on walls in one coat by trowel or spraying up to

1/8” thickness provided the surface is immediately covered by a protection fabric,
supplied by the waterproofing manufacturer.

4. If needed, such as in zones posed to movement or cracking, the waterproofing material
can be additionally reinforced with a reinforcing mesh (supplied by waterproofing
manufacturer), embedded between two waterproofing layers.

5. Apply only when surface and ambient temperatures are 40 — 45 degrees F. and rising. At
high temperatures (i.e. 90 degrees and above) protect application from direct sun and
wind to prevent premature surface shrinkage. Apply material in two coats minimum.
Apply second coat within one hour.

6. Application thickness should not exceed 1/8”.

7. Do not bridge cracks greater than 1/16”.

8 Bridge dynamic cracks or joints with elastomeric joint sealing tape, as supplied by
waterproofing manufacturer.

9. Do not overcoat waterproofing material with solvent-based materials.

10.  Curing: Follow manufacturer’s general instructions for curing and hardening of
waterproofing material and protect surfaces from rain, frost and drying out.

FINISHES

The Exhibit Rockwork Contractor shall provide experts to complete the desired finishing for all
work to receive a natural appearance. Such finishing and coloring shall cover all surfaces
exposed to public viewing and extend at least 12” beyond view or below final backfill or grading.
Architect to provide color samples as a point of beginning for painting work.

Carved Rockwork Formations: Atrtificially constructed geology and sedimentary geologic
formations, as illustrated on the drawings and photographs.
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CURING SHOTCRETE CONCRETE

Cover and cure Shotcrete concrete as described in Division 03 Sections “Shotcrete,” taking
special care not to disturb special textures achieved for this work.

PLANTERS, POOLS, AND STREAMS TESTS

All planters, Pools and Streams shall be filled to capacity prior to installing any finishes. Water
must hold a stable level at a predetermined static water level for 48 hours. If the test as
positive, finishes may be applied if the test is negative, locate and repair the leak and retest until
the test is positive.

Tests shall be as follows:

1. 48-Hour Test Procedure: All planters, Pools and Streams will be filled to capacity
following structural coat and application of waterproofing. Water must hold a stable level
at a predetermined static water level for 48 hours. If the test is positive, the application of
the shotcrete carving coat and subsequent finishes may be applied if the test is negative,
locate and repair the leak and retest until the test is positive.

2. 2-Week Test Procedure: After all shotcrete, finishes and equipment are applied and
installed each planter shall be tested for leaks while the recirculation equipment is on, for
a continuous time period of 2 weeks. A constant water level must be maintained during
this time period. If water levels drop, locate the source of the leak, and repair as
required. Retest for an additional 48-hour period with equipment turned on. Retest for
48 hours each time until the test is positive.

3. Final Inspection Test Procedure: Planters are to be tested again as a condition of Final
Inspection. If the test is negative, locate and repair and retest at no additional cost to
Project. Repeat until tests are successful.

PAINTING

Paint all exposed surfaces of shotcrete. Painting shall make exhibit artifacts look as natural as
possible, using provided references photos. Exhibit Designer shall be final judge of acceptable
quality of painting.

In order to blend in with surrounding artificial rockwork, additional items in and around shotcrete
such as, miscellaneous hardware, concrete walls, and paving segmental retaining wall, etc., are
to receive matching paint finishes in order to achieve an overall uniform look.

Rockwork items to be painted, including theme painted concrete and boulders should have a
minimum of three different paint colors.

BOULDERS

Excavate as needed, place and backfill “natural” boulders as specified, and as directed and

located by the Architect/Exhibit Designers. Boulders to be theme painted to match surrounding
rock.
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CLEAN-UP

Clean-up rebound from operations and dispose of as void fill, as structural fill more than 3’ -0”
below finish grade, or off-site on a daily basis.

Do not leave or bury loose pieces of reinforcing, sheet or expanded metal, tie wire, plastics or
any other material not fully embedded in concrete.

Clean overspray and rebound from adjacent work (including natural boulders) at the completion
of each day's placing (or sooner if required). Leave all surfaces broom-clean and unstained at
the completion of the work.

FINAL COMPLETION

Contractor shall repair and patch all punchlist items to the satisfaction of the Architect.
Contractor shall carefully inspect all construction areas to remove all debris, particularly stones,

steel bars, and other materials, which could be uncovered by the Animals.

INSTRUCTIONS ON OPERATIONS AND MAINTENANCE.

1. Schedule an on-site instructional seminar with all required Zoo personnel. Instruct for the
operations, proper usage, and maintenance of all items installed.

SCHEDULE OF IMAGES: REFER TO EXHIBIT ROCKWORK PAGES

The Exhibit Rockwork Theming and Pages (at the end of this spec section) identifies images for
the rockwork and rockwork type adjacencies in order to give the contractor the intent of the
design. These should be used as a guide for the form, texturing and transition of rockwork
types. Additional images can be provided for further clarification during construction.

END OF SECTION 033712
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SECTION 033713 — SHOTCRETE

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

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

SUMMARY
Section includes shotcrete applied by wet-mix process.

Related Requirements

1. Division 03 Section “Exhibit Rockwork” for further shotcrete/rockwork requirements
and waterstops used in conjunction with shotcrete.

2. Division 03 Section “Exhibit Rockwork” for Geotextile Fabric and drainage mat.

3 Division 07 Section “Crystalline Waterproofing” of Concrete for waterproofing of
shotcrete.

DEFINITIONS

Shotcrete: Mortar or concrete pneumatically projected onto a surface at high velocity.

Wet-Mix Shotcrete: Shotcrete with ingredients, including mixing water, mixed before
introduction into delivery hose.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site. See Division 03 Section
“Exhibit Rockwork.”

ACTION SUBMITTALS
See Division 03 Section “Exhibit Rockwork” for additional information

Product Data: For each type of product including reinforcement and forming accessories,
shotcrete materials, admixtures, and curing compounds.

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

Shop Drawings: For shotcrete installation. Include support and anchor details; reinforcement
materials and grades and details of fabricating, bending, and placing reinforcement; number
and location of splices; special reinforcement required for openings through shotcrete
structures; formwork materials and details of formwork fabrication, assembly, and support;
and locations of proposed construction joints.

Samples: For each exposed product and for each color and finish specified. See Division
03 Section “Exhibit Rockwork”.

INFORMATIONAL SUBMITTALS
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A. Qualification Data: For Installer and testing agency.

B. Material Certificates: For each of the following:
1. Cementitious materials.
2. Admixtures.

C. Field quality-control reports.
1.7 QUALITY ASSURANCE

A. Installer Qualifications: A qualified installer employing nozzle operators for the Project, each
of whom is ACI Shotcrete Nozzleman certified in Wet-Mix Process for Vertical and
Overhead Positions as appropriate to the required shotcrete work. See Division 03 Section
“Exhibit Rockwork.”

w

Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for
testing indicated.

C. ACI Publications: Comply with ACI 506.2, "Specification for Shotcrete," unless modified by
requirements in the Contract Documents.

D. Shotcrete Testing Service: Engage a qualified independent testing agency to perform
material evaluation tests and to design shotcrete mixtures.

m

Mockups:  Build mockups to verify selections made under Sample submittals, to
demonstrate aesthetic effects, and to set quality standards for materials and execution.

1. Build mockups for each finish required and for each design mixture, shooting
orientation, and nozzle operator.

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

3. Demonstrate curing and protecting of shotcrete, finishes, and joints, as applicable.

4, In presence of Architect, damage part of the exposed-face surface for each color and

finish, and demonstrate materials and techniques proposed for repair of holes and
surface blemishes to match adjacent undamaged surfaces.
5. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.
PART 2 - PRODUCTS
2.1 REINFORCING MATERIALS

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

w

Welded Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-drawn steel
wire, furnished in flat sheet.

C. Mesh Screening (wire cloth): Galvanized, unpainted, 2” x 2" x 14 gauge. Square mesh,
plain weave.

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

E. Metal Lath: ASTM-F 1267 galvanized, unpainted.
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1. Type 1 — Expanded — 1/2”.
2. Class 2 — Grade ‘A’ coating designation (.00025 in mm coating).
2.2 SHOTCRETE MATERIALS
A. Source Limitations for Shotcrete: Obtain each color, size, type, and variety of shotcrete
material and shotcrete mixture from single manufacturer with resources to provide shotcrete

of consistent quality in appearance and physical properties.

B. Portland Cement: ASTM C 150, Type | or Type lll. Use only one brand and type of cement
for Project.

C. Normal-Weight Aggregates: ASTM C 33, from a single source.
D. Coloring Agent: ASTM C 979, synthetic mineral-oxide pigments or colored, water-reducing
admixtures, free of carbon black; color stable, nonfading, and resistant to lime and other

alkalis.

E. Water: Potable, complying with ASTM C 94/C, free from deleterious materials that may
affect color stability, setting, or strength of shotcrete.

F. Refer to Division 03 Section “Exhibit Rockwork” for more information and waterproofing.
2.3 ADMIXTURES

A. General: ASTM C 1141, Class A (liquid) or Class B (non-liquid) but limited to the following
admixture materials. Provide admixtures for shotcrete that contain no more than 0.1
percent chloride ions. Certify compatibility of admixtures with each other and with other
cementitious materials.
1. Coloring Admixture: Coloring agent as limited in "Shotcrete Materials" Article.

B. Refer to Division 07 Section “Crystalline Waterproofing” for admixture.

24 CURING MATERIALS

A. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sq. yd. dry, or cotton mats.

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene
sheet.

C. Water: Potable.
D. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.
2.5 SHOTCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of shotcrete, proportioned on the basis
of laboratory trial mixture or field test data, or both, according to ACI 506.2.

1. Use a qualified independent testing agency for preparing and reporting proposed
mixture designs based laboratory trial mixture or field test data, or both.

B. Limit water-soluble chloride ions to maximum percentage by weight of cement or
cementitious materials permitted by ACI 301.
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C. Admixtures: When included in shotcrete design mixtures, use admixtures according to
manufacturer's written instructions.

D. Design-Mixture Adjustments: Subject to compliance with requirements, shotcrete design-
mixture adjustments may be proposed when characteristics of materials, Project conditions,
weather, test results, or other circumstances warrant.

2.6 SHOTCRETE MIXTURES
A. Shotcrete Mixture: Proportion mixture to provide shotcrete with the following properties:

1. Compressive Strength (28 Days): 4000 psi.

2. Air Content: Add air-entraining admixture at manufacturer's prescribed rate to result
in normal-weight wet-mix shotcrete having air content before pumping of 7 percent
with a tolerance of plus or minus 1-1/2 percent.

3. Color: As selected by Architect to match reference images.

2.7 SHOTCRETE EQUIPMENT

A. Mixing Equipment: Capable of thoroughly mixing shotcrete materials in sufficient quantities
to maintain continuous placement.

B. Wet-Mix Delivery Equipment: Capable of discharging aggregate-cement-water mixture
accurately, uniformly, and continuously.

28 BATCHING AND MIXING

A. Wet-Mix Process: Measure, batch, mix, and deliver shotcrete according to ASTM C 94/C
and furnish batch ticket information.

PART 3 - EXECUTION
3.1 PREPARATION

A. Concrete or Masonry: Before applying shotcrete, remove unsound or loose materials and
contaminants that may inhibit shotcrete bonding. Chip or scarify areas to be repaired to
extent necessary to provide sound substrate. Cut edges square and 1/2 inch deep at
perimeter of work, tapering remaining shoulder at 1:1 slope into cavity to eliminate square
shoulders. Dampen surfaces to saturated, surface-dry condition before shotcreting.

1. Abrasive blast or hydroblast existing surfaces that do not require chipping to remove
paint, oil, grease, or other contaminants and to provide roughened surface for proper
shotcrete bonding.

B. Earth: Compact and trim to line and grade before placing shotcrete. Do not place shotcrete
on frozen surfaces. Dampen surfaces to saturated, surface-dry condition before
shotcreting.

3.2 STEEL REINFORCEMENT

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and
supporting reinforcement.

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other materials that weaken
shotcrete bonding.
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C. Accurately position, support, and secure reinforcement against displacement. Locate and
support reinforcement with bar supports, bolsters, chairs, spacers, and other devices as
required to maintain minimum concrete cover.

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

E. Install welded wire reinforcement in longest practical lengths on bar supports spaced to
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing.
Offset laps of adjoining sheet widths to prevent continuous laps in either direction. Lace
overlaps with wire.

F. Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair
material according to ASTM A 780. Use galvanized steel wire ties to fasten zinc-coated
steel reinforcement.

3.3 JOINTS
A. General: Construct joints at locations indicated or as approved by Architect.
B. Construction Joints: Locate and install construction joints tapered to a 1:1 slope where joint

is not subject to compression loads and square where joint is perpendicular to main
reinforcement.  Continue reinforcement through construction joints unless otherwise
indicated.

C. Contraction Joints: Construct contraction joints in shotcrete using saw cuts 1/8 inch wide by
1/3 slab depth or joint-filler strips 1/4 inch wide by 1/3 shotcrete depth unless otherwise

indicated.

1. After shotcrete has cured, remove strip inserts and clean groove of loose debris.

2. Space joints horizontally and vertically.

3 Tool edges round on each side of strip inserts if floated or troweled finishes are
required.

4. Where shooting over an existing substrate joint, align new shotcrete joint with existing
joint.

3.4 EMBEDDED ITEMS
A. Place and secure anchorage devices and other embedded items required for adjoining work

that is attached to or supported by shotcrete. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

B. See Division 03 Section “Exhibit Rockwork”.
3.5 APPLICATION

A. Apply temporary protective coverings and protect adjacent surfaces against deposit of
rebound and overspray or impact from nozzle stream.

B. Apply shotcrete according to ACI 506.2.
C. Apply wet-mix shotcrete materials within 90 minutes after batching.
D. Deposit shotcrete continuously in multiple passes, to required thickness, without cold joints

and laminations developing. Place shotcrete with nozzle held perpendicular to receiving
surface. Begin shotcreting in corners and recesses.

SHOTCRETE 033713 -5



New Red Panda Exhibit
The Maryland Zoo in Baltimore

1. Remove and dispose of rebound and overspray materials during shotcreting to
maintain clean surfaces and to prevent rebound entrapment.

E. Maintain reinforcement in position during shotcreting. Place shotcrete to completely encase
reinforcement and other embedded items. Maintain steel reinforcement free of overspray,
and prevent buildup against front face during shotcreting.

F. Do not place subsequent lifts until previous lift of shotcrete is capable of supporting new
shotcrete.

G. Do not permit shotcrete to sag, slough, or dislodge.

H. Remove hardened overspray, rebound, and laitance from shotcrete surfaces to receive
additional layers of shotcrete; dampen surfaces before shotcreting.

l. Do not disturb shotcrete surfaces before beginning finishing operations.

J. Shotcrete Core Grade: Apply shotcrete to achieve mean core grades not exceeding 2.5
according to ACI 506.2, with no single core grade exceeding 3.0.

K. Installation Tolerances: Place shotcrete without exceeding installation tolerances permitted
by ACI 117, increased by a factor of two.

L. Cold-Weather Shotcreting: Mix, place, and protect shotcrete according to ACI 306.1 and as
follows. Protect shotcrete work from physical damage or reduced strength that could be
caused by frost, freezing actions, or low temperatures.

1. Discontinue shotcreting when ambient temperature is 40 deg F and falling.

2. Uniformly heat water and aggregates before mixing to obtain a shotcrete shooting
temperature of not less than 50 deg F and not more than 90 deg F.

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

4. Do not place shotcrete on frozen surfaces or surfaces containing frozen materials.

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

M. Hot-Weather Shotcreting: Mix, place, and protect shotcrete according to recommendations
of ACI 305.1 when hot-weather conditions and high temperatures would seriously impair
quality and strength of shotcrete, and as follows:

1. Cool ingredients before mixing to maintain shotcrete temperature at time of
placement below 90 deg F for wet mix.
2. Reduce temperature of reinforcing steel and receiving surfaces below 100 deg F

before shotcreting.

N. Note that time of shotcrete placement is entirely dependent upon the Contractor and in
accordance with his Project Completion Schedule. If shotcrete is to be placed during cold-
or hot-weather conditions as defined by ACI, there will be no additional cost to the Owner.

3.6 SURFACE FINISHES

A. General: Finish shotcrete according to descriptions in ACI 506R.

B. Finish-Coat Finish: After screeding or cutting exposed face of shotcrete to plane after initial
set, apply shotcrete finish coat, 1/4 to 1 inch thick, using ACI 506R, Grading No. 1, fine-
screened sand modified with maximum aggregate size not exceeding No. 4 sieve to provide

a finish of uniform texture and appearance.

C. Finish-Coat with Final Finish: After screeding or cutting exposed face of shotcrete to plane
after initial set, apply shotcrete finish coat, 1/4 to 1 inch thick, using ACI 506R, Grading
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No. 1, fine-screened sand modified with maximum aggregate size not exceeding No. 4
sieve, and apply finish.

3.7 CURING
A. Protect freshly placed shotcrete from premature drying and excessive cold or hot
temperatures.
B. Begin curing immediately after placing and finishing but not before free water, if any, has

disappeared from shotcrete surface.
C. Curing Exposed Surfaces: Cure shotcrete by one of the following methods:

1. Curing Compound:  Apply uniformly in continuous operation by power spray
according to manufacturer's written instructions. Recoat areas subjected to heavy
rainfall within three hours after initial application. Maintain continuity of coating and
repair damage during curing period.

a. Apply curing compound to natural gun finish or flash-coat shotcrete at rate of 1
gal./100 sq. ft..

3.8 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to sample materials, visually grade
cores, perform tests, and submit reports during shotcreting.

B. Air Content: ASTM C 173/C, volumetric method or ASTM C 231, pressure method; one test
for each compressive-strength test for each mixture of air-entrained, wet-mix shotcrete
measured before pumping.

C. Shotcrete Temperature: ASTM C 1064/C; one test hourly when air temperature is 40 deg F
and below and when 80 deg F and above, and one test for each set of compressive-
strength specimens.

D. Test Panels: Make a test panel, reinforced as in structure, for each shotcrete mixture and
for each workday or for every 50 cu. yd. of shotcrete placed, whichever is less. Produce
test panels with dimensions of 24 by 24 inches minimum and of average thickness of
shotcrete, but not less than 4-1/2 inches. Testing agency will obtain sets of test specimens
from each test panel.

1. Compressive Strength Testing: One set of three unreinforced specimens. Test each
set of unreinforced specimens for compressive strength according to ASTM C 1140
and construction testing requirements in ACI 506.2.

2. Visual Core Grading: One set of three reinforced specimens. Visually inspect each
set of reinforced shotcrete cores taken from test panels and determine mean core
grades according to ACI 506.2.

E. In-Place Shotcrete Testing: One set of three unreinforced cores for each mixture and for
each workday or for every 50 cu. yd. of shotcrete placed, whichever is less. Test cores for
compressive strength according to ACI506.2 and ASTM C42. Do not cut steel
reinforcement.

F. Strength of shotcrete will be considered satisfactory according to the following:
1. Specimen Cores: Mean compressive strength of each set of three unreinforced cores

equals or exceeds 85 percent of specified compressive strength, with no individual
core less than 75 percent of specified compressive strength.

SHOTCRETE 033713 -7



New Red Panda Exhibit
The Maryland Zoo in Baltimore

2. Specimen Cubes: Mean compressive strength of each set of three unreinforced
cubes shall equal or exceed design compressive strength with no individual cube less
than 88 percent of specified compressive strength.

3.9 REPAIRS

A. Remove and replace shotcrete that is delaminated or exhibits laminations, voids, or
sand/rock pockets exceeding limits for specified core grade of shotcrete.

1. Remove unsound or loose materials and contaminants that may inhibit bond of
shotcrete repairs.
2. Chip or scarify areas to be repaired to extent necessary to provide sound substrate.

Cut edges square and 1/2 inch deep at perimeter of work, tapering remaining
shoulder at 1:1 slope into cavity to eliminate square shoulders.
3. Dampen surfaces and apply new shotcrete. Match adjacent color and finish.

B. Repair core holes from in-place testing according to repair provisions in ACI 301, except do
not use shotcrete. Match adjacent color and finish.

3.10 CLEANING

A. Immediately remove and dispose of rebound and overspray materials from final shotcrete
surfaces and areas not intended for shotcrete placement.

END OF SECTION 033713
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SECTION 044300 — STONE MASONRY

PART 1 - GENERAL
11 SUMMARY

A. This Section includes the furnishing of all labor, materials, setting materials, accessories, and
equipment for the proper installation of the following items as indicated on the Contract
Documents:

1. Flagstone seat wall coping
2. Natural stone seat wall facing

B. Related Sections: The following Sections contain requirements that relate to this Section:
1. Division 31 Section "Earth Moving" for excavation, filling, and rough grading.
2. Division 3 Section "Cast-In-Place Concrete" for concrete footings.
3. Division 4 Section "Adhered Stone Masonry Veneer" for masonry wall construction.
4. Division 7 Section "Joint Sealants" for sealing joints with elastomeric sealants in expansion
joints of stonework

1.2 SUBMITTALS

A. General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

B. Product Data: submit manufacturers technical data for each manufactured product in the
categories listed below, including certification that each product complies with specified
requirements. Indicate that Installer has received copy of manufacturer’s instructions.

1. Each stone type.

2. Setting, pointing, and grouting materials
3.  Anchors, cables, and ties

4.  Cleaning products.

C. Maintenance data to include in the Maintenance Manual specified in Division 1 Section "Project
Closeout."

D. Samples: submit samples for each color, grade, finish, type, and variety of stone consisting of:
1. 12-inch-square units for veneers, facing, coping, and balustrades.
2. For natural stone constructions, provide samples that are minimum 8-inch-square and are
representative in sizes and shapes to be used in each construction.

3. Include a minimum of three units in each set showing the full range of visual characteristics
to be expected in the completed Work. Sample submittals will be reviewed for visual
characteristics only. Compliance with all other requirements is the exclusive responsibility
of the Contractor.

E. Shop drawings indicating cut sizes, dimensions, sections, and profiles of cut and turned stone

units, and arrangement and provisions for jointing, supporting, anchoring, and attaching these
units. Show details of connection, jointing, and reception of related work.
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13 QUALITY ASSURANCE

A. Fabricator Qualifications: Firm experienced in supplying products similar to those indicated for
the work in this Section with a record of successful in-service performance.

B. Installer Qualifications: Engage an Installer who has not less than 5 years experience and who
has completed works that are similar in the material, design, and extent indicated for this Section
and who has performed those works successfully.

C. Single-Source Responsibility for Stone: Obtain each color, grade, finish, type, and variety of
stone from a single source with resources to provide materials of consistent quality in
appearance and physical properties, including capacity to cut and finish material without
delaying the progress of the stone installation.

D. Quarry visits: the Architect shall visit each quarry or stone supplier where the natural stone for
this Section will originate, prior to shipment of material. Natural stone shall be transported only
after approval by the Architect. Architect reserves the right to select natural stone based on
specific visual characteristics.

E. Single-Source Responsibility for Setting Materials: Obtain mortar, grout, and dry-mix ingredients
of uniform quality, and from one manufacturer for each cementitious and admixture component,
and from one source or producer for each aggregate.

F.  Field-Constructed Mockup: Build mockups, of full thickness, to comply with the following
requirements:

1. Locate mockups on site to show the following:

a. Seat wall coping construction of a size that clearly shows joints and any special
features for expansion joints and adjacent work.

c. Natural stone walls (each type), of sizes that clearly show typical arrangements of
stones and any special features for expansion joints and adjacent work.

2. In each mockup, provide range of color, texture, and workmanship to be expected in the

completed work.

3. Mockups may be on site at the location of actual work and incorporated into the work if
approved. Reworking of the mockups at an on site condition shall not violate the originally
designed grades or intended finished product.

Notify Architect 1 week in advance of each mockup construction.

5.  Obtain Architect's acceptance of mockup before proceeding with installation.

6. Retain mockups, if not a part of final installation, during construction as a standard for
judging installed exhibit paving and curbs. Do not alter, move, or destroy mockup until date
of Final Acceptance.

a. When directed by Architect, demolish and remove mockup from Project site.

Ea

14 DELIVERY, STORAGE, AND HANDLING

A.  General: Comply with fabricator's instructions and recommendations for delivery, storage, and
handling requirements.

B. Delivery: Deliver materials to Project site in an undamaged condition.

C. Storage: Store and handle stone and related materials to prevent deterioration or damage due
to moisture, temperature changes, contaminants, corrosion, breakage, chipping, or cracking.
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1.  Store stones on protected wood skids or pallets, covered with nonstaining, water-protective
membrane. Place skids and stack stones to distribute weight evenly and to prevent stones
from breaking or cracking.

2. Allow air to circulate around stones.

3.  Store cementitious materials off ground, under cover, and in a dry location.

4.  Store aggregate materials covered and in a dry location.

D. Handling: Handle stone to prevent chipping, breakage, soiling, or other damage. Do not use
pinch or wrecking bars without protecting edges of stone with wood or other rigid materials. Lift
with wide-belt type slings wherever possible; do not use wire ropes or ropes containing tar or
other substances which might cause staining. If required, use wood rollers and provide cushion
at end of wood slides.

15 PROJECT CONDITIONS

A. General: Protect stonework during erection as follows.
1.  Prevent staining of stone from other sources. Immediately remove such materials without
damage to stonework.

B. Cold Weather Protection:
1. Do not set stone when air temperature or material temperature is below 50 deg F (10 deg
Q).
2. Maintain minimum ambient temperatures of 50 deg F (10 deg C) during installation and for
7 days after completion, unless higher temperatures are required by fabricator or supplier
instructions.

C. Hot Weather Protection:
1.  Protect masonry in hot weather to prevent excessive evaporation of cooling beds. provide
artificial shade, wind breaks, and use cooled materials as required.

16 COORDINATION

A. The specialty nature of this project requires coordination of all trades necessary to complete the
work. Construction of exhibit systems such as, but not limited to, landscape, structure,
mechanical, and plumbing must be coordinated with the construction of exhibit fabrications and
systems included in this Section.

B. Establish regularly scheduled coordination meetings with the Stonework Contractor and all other
Contractors with work adjoining or in exhibit areas.
1. Contractor shall be responsible for taking meeting notes at coordination meetings.
2. Provide a copy of meeting minutes to the Architect, within 3 days of each meeting.
3.  Prepare coordination drawings to resolve conflicts before installation occurs.
4. Notify Architect of conflicts and intended resolution.
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17 SEQUENCING AND SCHEDULING

A.

Sequence stonework and rockwork installation with adjoining and related work to avoid damage
and soiling during construction.

PART 2 - PRODUCTS

21 GENERAL

A.

E.

Comply with referenced standards and product requirements indicated and applicable to each
stone type required.

Provide matched blocks from a single quarry for type, variety, color and quality of stone, where
consistency in visual qualities is required. Extract blocks from a single bed of quarry stratum,
unless stones from randomly selected blocks are acceptable to the Architect.

Fabricator to supervise quarrying of stone, where consistency in visual qualities is required. to
ensure that as quarried block orientations yield finished stone with required characteristics.

Cut stones to produce pieces of thickness, size and shape indicated or required and within
fabrication tolerances recommended by applicable stone association.

Provide stone that is free of cracks, seams, and starts impairing structural integrity or function.

2.2 NATURAL STONE

A.

B.

C.

Type: Weathered Fieldstone. — match stonework historic Bear structure.

Color Range: Light to dark browns and grays. Color streaking and variations due to mineral
content shall be acceptable.

Sizes: As indicated on the Drawings.

23 FLAGSTONE

A.

B.

STONE MASONRY

Type: Pennsylvania Bluestone.
Color: Grey and Blue-Gray

Finish: As follows:
1. Capstone: Thermal face (top and front); sawn edges

As indicated on the Drawings.
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24 MORTAR AND GROUT MATERIALS

A. Mortar shall be mixed in proportions by volume of one (1) part Portland Cement and three (3)
parts Sand, measured in damp loose condition. For the mortar joints, color shall be added
through pigments as required to obtain a color match for each type of curbing.

B. Portland Cement: ASTM C-150, Type | low-alkali, nonstaining cement. Provide gray or white
cement as needed to produce mortar color as required.

C. Hydrated Lime: ASTM C-207, Type S

D. Aggregate: ASTM C-144, clean masonry sand, as indicated below:
1.  For joints narrower than 1/4 inch, use aggregate graded with 100 percent passing a No. 8
sieve, and 95 percent passing a No. 16 sieve.
2. For pointing mortar, use aggregate graded with 100 percent passing a No. 16 sieve.
3.  White Aggregates: Natural washed white sand or ground white stone.

E. Water: Clean, non-alkaline, and potable.

F. Pigments: Commercial iron-oxide, manganese dioxide, ultramarine blue, chromium oxide, or
carbon black, suitably compounded for use in mortar mixes.

25 EXPANSION JOINT MATERIAL

A. Construct expansion joints in stone work as per the requirements for each application specified
in Division 7 Section "Joint Sealants".

26 MORTAR AND GROUT MIXES

A.  General: Comply with referenced standards and with manufacturer's instructions related to mix
proportions, mixing equipment, mixer speeds, mixing containers, mixing time, and other
procedures needed to produce mortars and grouts of uniform quality and with optimum
performance characteristics.

1. Do not add admixtures including air-entraining agents, accelerators, retarders, water-
repellent agents, anti-freeze compounds, or calcium chloride, unless specifically approved
in writing by the Architect.

2.  Combine and thoroughly mix cementitious materials, water and aggregates in a
mechanical batch mixer; comply with referenced ASTM or ANSI standard, as applicable,
for mixing time and water content.

3. Use only enough water to produce a stiff mix that produces a moist surface at the time curb
units are set.

B. Setting Mortar: Comply with ASTM C-270, Proportion Specification, for types of mortars and
applications required below.
1.  Set natural stone units Type M mortar.
2. Set bluestone units with Type N mortar.

C. Pointing Mortar: Provide pointing mortar complying with requirements indicated above for
setting mortar, including type and one of the following:

1. Colored Pigmented Pointing Mortar: Select and proportion pigments with other ingredients

to produce color required. Use the minimum amount of pigment possible to achieve the

STONE MASONRY 044300 - 5



New Red Panda Exhibit
Maryland Zoo in Baltimore

required color. Do not exceed pigment-to-cement ratio of 1:10 by weight.
2.7 ANCHORS AND ATTACHMENTS

A. Provide anchors and attachments of type and size required to support stone facing and veneers
and fabricated from materials as indicated below:

1. Stainless Steel: ASTM A 666, AISI Type 304, for anchors in direct contact with stone.
B. Wire Tieback: No. 9 nonferrous of copper, bronze, or brass alloy.

C. Copings: For cut stone copings provide Type 304 ASTM A-167 stainless steel anchors and
dowels.

2.8 CUT-STONE, ACCESSORIES

A. Setting Buttons: Resilient plastic buttons, nonstaining to stone, sized to suit joint thicknesses
and bed depths of stone facing.

B. Cleaner: Provide stone cleaners specifically formulated for stone types, finishes, and
applications indicated as recommended by stone producer. Do not use cleaning agents
containing acid or cleaning compounds and solutions containing caustic or harsh fillers, except
where expressed by written approval from stone producer for stone type condition.

2.9 CUT-STONE, FABRICATION

A. General: Fabricate cut stone facing as required to comply with requirements indicated, including
details on Drawings and final shop drawings.

B. Exposed surfaces and edges of cut and turned stone units shall be free from cracks, broken
corners, chipped edges, scratches or other defects affecting appearance. Patching or filling not
permitted.

C. Cut and drill sinkages and holes in stones for anchors, fasteners, supports, and lifting devices
as indicated or needed to set stone facing securely in place. Shape beds to fit supports.

D. Cut stones to produce units of thickness, size, and shape indicated on Drawings and noted in
Schedules and within fabrication tolerances recommended by applicable stone association or
stone source, for faces, edges, beds, and backs.

E. Finish exposed faces and edges of stones to comply with requirements indicated for finish under
each type and application of stone and to match approved samples and field-constructed
mockup.

F.  Sawn surfaces and edges shall be cleaned of all rust stains and particles.
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PART 3 - EXECUTION
3.1 EXAMINATION

A. Examine the areas and conditions under which stonework is to be installed and surfaces to
receive stone facing. Review with the Installer present for compliance with requirements for
tolerances and conditions affecting installation performance. Report to the Architect in writing
conditions detrimental to the proper and timely completion of the work. Do not proceed with
installation until unsatisfactory conditions have been corrected.

3.2 PREPARATION, CLEANING

A. Preparation: Advise Installers of adjoining and related work about specific requirements for
placement of inserts, reglets, and similar items that will be used by stone facing Installer for
anchoring, supporting, and setting stone units. Furnish Installers of related work with drawings
or templates showing locations of these items.

B. Cleaning, Stone: Clean stone surfaces prior to setting to remove soil, stains, and foreign
materials. Clean stone units by thoroughly scrubbing stones with fiber brushes followed by a
thorough drenching with clear water. Use only mild cleaning compounds that contain no caustic
or harsh fillers or abrasives.

C. Cleaning, Tufa Rock: Clean stone surfaces prior to setting to remove soil, mortar, and other
foreign materials. Chip off old mortar with tools designed for the purpose, taking care to minimize
wastage. Discard Tufa pieces whose structural integrity is impaired by the mortar removal
process. Clean Tufa Rock units by thoroughly brushing stones with fiber brushes followed by a
thorough drenching with clear water.

3.3 PROTECTION

A. Take adequate precautions to protect all adjacent building elements, and new exhibit work, from
damage during work of this Section.

B. Any damage to building elements and exhibit work as a result of work included in this Section
shall be repaired, by the necessary trades, to the satisfaction of and at no additional cost to the
Architect.

34 INSTALLATION, GENERAL

A. Fabricate and install stonework to withstand normal loads from gravity, movement, and thermally
induced movement, as well as to resist deterioration under normal use, including exposure to
weather, without failure.

B. Do not use cut stone units with chips, cracks, voids, discolorations, and other defects which
might be visible or cause straining in the finished work. Color variations intrinsic to Block Pumice
shall be acceptable. Color variations in Tufa Rock due to previous use shall be acceptable.

C. Quality Assurance: Execute stone facing by skilled workmen, trained and experienced in this
kind of work, at Project site to set stone and complete field cutting, if required, as stones are set.

D. Lines and Grades: Benchmarks for elevations and building line offset marks for alignment shall
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be established on each floor level by the contractor, who shall be responsible for their accuracy.
Should any error be found in their location, the Stone Subcontractor shall so notify the Contractor
in writing and installation work shall not proceed in the affected areas until the errors have been
corrected.

E. Erection Tolerances: Permissible dimensional tolerance in the building frame and/or work
surrounding the work of this Section are stated in the appropriate Trade Sections of these
Specifications.

35 CUT-STONE, INSTALLATION
A. Construction Tolerances: Set stones to comply with the following tolerances:

1. Variation of Elements from Level: Do not exceed plus or minus 1/4 inch in 10 feet, nor 1/2
inch maximum.

2. Variation of Elements from Plumb: For lines and surfaces of columns and walls, do not
exceed plus or minus 1/4 inch in 10 feet, nor 3/8 inch in 20 feet, nor 1/2 inch maximum. At
external corners, expansion joints, and prominent visual lines, do not exceed 1/4 inch in 10
feet, nor 1/2 inch maximum.

3. \Variation of Elements True to a Line: For position shown in plan and related portion of
columns and walls, do not exceed plus or minus 1/4 inch in 10 feet, nor 3/8 inch in 20 feet,
nor 1/2 inch maximum.

4.  Variation of Elements Indicated in Elevation: Do not exceed plus or minus 1/4 inch nor 3/4
inch maximum.

B. Workmanship: Erect cut stone facing, balustrades, and trim plumb and true with uniform joint
widths in accurate alignment and relation to established lines and grades, and as shown on the
approved shop and/or erection drawings. Use setting buttons to maintain joint width.

1. Use power saws to cut stones. Produce exposed edges that are cut straight and true.

2. Set stones to comply with requirements indicated on Drawings and final shop drawings.
Install ties, anchors, supports, fasteners, and related attachments indicated and necessary
to secure stone facing in place. Shim and adjust to set stones accurately with uniform
joints of widths indicated and with stone edges and faces aligned according to established
lines and construction tolerances.

3. Point and grout joints after setting. Use mortar type or grout and color indicated. Tool
joints uniform and smooth with plastic tool.

4. The vertical face dimension of any stone installed at corners or at the vertical sides of
openings shall be no more than 1 1/2 times the horizontal face dimension of the stone.

5. Do not install stonework around openings until frames are in place. Take all steps
necessary to protect finish on frames. Stones must have a uniform edge around openings
as demonstrated in the mock-ups.

3.6 REPAIR AND CLEANING

A. Defects: Remove stone units with the following defects:
Broken, chipped, stained, or otherwise damaged stones.
Defective joints.

Stones and joints not matching approved samples and field-constructed mockup.
Stone not complying with requirements indicated.

PR
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B. Replacement: Replace damaged stone with new units to match approved samples and
field-constructed mockups without evidence of replacement. Patching or hiding defects in stone
will not be permitted.

C. Cleaning: Clean stone installations after setting, pointing, grouting, and curing is complete. Use
procedures recommended by stone producers for types of application. Repoint any open joints
with mortar specified for the particular application.

3.7 PROTECTION

A. Protect stone surfaces, edges, and corners from damage during subsequent construction
activities, and from other materials that would cause stains.

B. Provide protection for all finished stonework liable to physical injury or staining. Protection shall
include, but is not limited to, non-staining approved coverings, and clean non-staining wood
boxing. All fastenings or hold-back devices shall be galvanized steel. Fastening to stonework in
any manner is prohibited.

C. Before inspection for Final Acceptance, remove protective covering and clean surfaces using
procedures, products, and materials recommended by stone producers.

D. Examine all work and repair all damage. In the event damage is irreparable, or soiled or stained

surface cannot be cleaned, then remove and replace such items.

END OF SECTION 04400
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SECTION 044313.16 - ADHERED STONE MASONRY VENEER

PART 1 -

1.1

1.2

1.3

1.4

1.5

GENERAL

SUMMARY

A. Section Includes:

1. Manufactured stone masonry adhered to insulated sheathing over concrete
backup.

2. Drainage mat used as a secondary layer of water-resistive/weather barrier.

3 Flexible flashing.

PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS

A. Product Data:
1. For each variety of manufactured stone, accessory, and manufactured product.
2. Drainage mat.

3. Flexible flashing.

B. Samples for Verification:

1. For each manufactured stone type indicated. Include at least four Samples in each
set, and show the full range of color and other visual characteristics in completed
Work.

2. For each color of mortar required. Label Samples to indicate types and amounts of
pigments used.

3. Drainage mat.

4. Flexible flashing.

INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

QUALITY ASSURANCE

A. Installer Qualifications: A qualified installer with documented experience in installation of
manufactured stone of type selected, approved or trained by manufacturer of stone, with
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at least five successfully completed installations within sixty miles of the project site.

Mockups: Build mockups to demonstrate aesthetic effects and to set quality standards
for materials and execution.

1. Build mockup of typical wall area as shown on Drawings.

DELIVERY, STORAGE, AND HANDLING

A

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

Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with
dispensing silos. Store preblended, dry mortar mix in delivery containers on elevated
platforms, under cover, in a dry location, or in covered weatherproof dispensing silos.

FIELD CONDITIONS

A.

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

1. Extend cover a minimum of 24 inches down both sides, and hold cover securely in
place.

Stain Prevention: Immediately remove mortar and soil to prevent them from staining
stone masonry face.

1. Protect base of walls from rain-splashed mud and mortar splatter, using coverings
spread on the ground and over the wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of door frames, as well as similar products with painted and
integral finishes, from mortar droppings.

4. Turn scaffold boards near the wall on edge at end of each day to prevent rain from

splashing mortar and dirt on completed stone masonry.

Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated
with ice or frost. Do not build on frozen substrates. Remove and replace stone masonry
damaged by frost or freezing conditions. Comply with cold-weather construction
requirements contained in TMS 602/ACI 530.1/ASCE 6.

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

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

Note that time of manufactured stone installation is entirely dependent upon the
Contractor and in accordance with his Project Completion Schedule. If manufactured
stone is to be installed during cold- or hot- weather conditions as defined above, there
will be no additional cost to the Owner.
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1.8 COORDINATION

A

Advise installers of other work about specific requirements for placement of flashing and
similar items to be built into stone masonry.

PART 2 - PRODUCTS

2.1 SOURCE LIMITATIONS

A

Source Limitations for Manufactured Stone: Obtain each variety of manufactured stone
from single source with resources to provide materials of consistent quality in
appearance and physical properties.

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of uniform quality for
each cementitious component from single manufacturer and each aggregate from single
source or producer.

2.2 MANUFACTURED STONE

A. Material Standards:

1. Compressive Strength: Not less than 1800 psi average for 5 specimens and not
less than 2100 psi for individual specimen when tested in accordance with ASTM C
39 &ASTM C 192.

2. Bond Between Manufactured Masonry Unit, Mortar and Backing: Not less than 50
psi when tested in accordance with ASTM C 482 using Type S mortar.

3. Thermal Resistance: R-value of not less than 0.355 per inch of thickness when
tested in accordance with ASTM C 177.

4. Freeze/Thaw: No disintegration and less than 3 percent weight loss when tested in
accordance with ASTM C 67.

5. Water Absorption: Tested in accordance with UBC 15-5 9-22% depending on
density value.

6. Unit Weight: Not more than 15 psf saturated.

7 UV Stable - Mineral oxide pigments.

B. Basis of Design: Subject to compliance with Div 01 requirements regarding substitutions,
provide Echo Ridge Southern Ledgestone as manufactured by Cultured Stone.

2.3 MORTAR MATERIALS

A. Portland Cement: ASTM C150/C150M, Type | or Type Il, except Type Il may be used
for cold-weather construction; natural color or white cement may be used as required to
produce mortar color indicated.

B. Hydrated Lime: ASTM C207, Type S.

C. Colored Portland Cement-Lime Mix: Packaged blend of portland cement, hydrated lime,

and mortar pigments. Mix produces color indicated. Pigments do not exceed 10 percent
of portland cement by weight.
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Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

a Heidelberg Materials
b. Holcim (US) Inc

C. Lafarge North America Inc.
d. Laticrete International, Inc.

Color: Match Mapei #5014-Biscuit. Successful match determined solely by the
Architect.

D. Aggregate: ASTM C144 and as follows:

1.
2.

For pointing mortar, use aggregate graded with 100 percent passing No. 16 sieve.
Colored Aggregates: Natural-colored sand or ground marble, granite, or other
sound stone; of color necessary to produce required mortar color.

E. Latex Additive: Manufacturer's standard water emulsion, serving as replacement for part
or all of gaging water, of type specifically recommended by latex-additive manufacturer
for use with field-mixed portland cement mortar bed, and not containing a retarder.

1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not

limited to, the following:

a. Laticrete International, Inc.
b. MAPEI Corporation

F. Water: Potable.

24 EMBEDDED FLASHING MATERIALS

A. Flexible Metal Flashing:

1.

ADHERED STONE MASONRY VENEER

Basis of Design: Subject to compliance with Div 01 requirements regarding
substitutions provide Flash-Vent SS as manufactured by York Manufacturing, Inc..
A comparable product by one of the following may be considered:

a. STS Coatings, Inc — Wall Guardian Venting Stainless Steel TWF.
b. Building Materials West Company, Inc — Evacu-Flash SS.

Characteristics:

a. Type: Engineered system, with high resistant to damage, composite with a
stainless steel with non-asphalt adhesive polymer fabric laminated to one
stainless steel and non-woven drainage fabric laminated to opposing face
with non-asphalt adhesive.

b. Stainless steel: type 304, ASTM A240. Domestically sourced per DFARS
252.225-7008 and/or DFARS 252.225-7009.
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C. Fabrics:
1) Polymer fabric; laminated back face to stainless steel core
2) Non-woven drainage fabric: Fabric laminated to front face stainless
steel core.
d. Size: Manufacturer's standard width rolls.
3. Accessories:
a. Mastic/sealant: Product standard of quality is York Manufacturing, Inc.;
UniverSeal US100.
1) Characteristics:
a) Type: One part 100% solids, solvent-free formulated silyl-
terminated polyether (STPE), ASTM C920-11, Type S, Grade
NS, Class 50.

b. Outside corner and inside corner material; manufacturer’s standard available
units using preformed stainless steel: 26-gauge stainless steel.

C. End dam: Product may be folded in line with the flashing material or utilize
preformed end dams by manufacturer using preformed stainless steel: 26-
gauge stainless steel

d. Splice material: Product standard of quality is York304 SA by York.
Manufacturer’'s standard self-adhered metal material.

e. Termination bar: Product standard of quality is York T-96 termination bar.
Manufacturer's standard 1" composite material bar or a 1” 26-gauge
stainless steel termination bar with sealant lip.

f. Drip Edge: Stainless-steel with 30-degree 3/8” bent outer edge, hemmed. 3”
by 8

2.5 DRAINAGE MAT
A. Drainage Mat: Free-draining polymer-strand mesh sheets or strips with thickness not

less than 1/4 inch and installed to full height of wall, to maintain a continuous open space
behind exterior cladding.

1.

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

a. Mortair Vent 202 - Advanced Building Products Inc.
b. Rainscreen Mat WS - CavClear; a division of Archovations, Inc.
C. Rainscreen Drainage and Ventilation Mat - Huber Engineered Woods LLC.
d. LathNet - Mortar Net Solutions
B. Location: Behind portland cement plaster and adhered manufactured stone veneer.
2.6 MISCELLANEOUS MASONRY ACCESSORIES

A. Weep Products: Use the following:
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1. Mesh Weep Holes: Free-draining mesh; made from polyethylene strands, full width
of head joint and 2 inches high by thickness of stone masonry; in color selected
from manufacturer's standard.

B. Expanded Metal Lath: 3.4 Ib/sq. yd., self-furring, diamond-mesh lath complying with
ASTM C847. Fabricate from structural-quality, zinc-coated (galvanized) steel sheet
complying with ASTM A653/A653M, G60.

C. Lath Attachment Devices: Material and type required by ASTM C1063 for installations
indicated.

MASONRY CLEANERS

A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for
removing mortar and grout stains, efflorescence, and other new construction stains from
stone masonry surfaces without discoloring or damaging masonry surfaces; expressly
approved for intended use by cleaner manufacturer and stone producer.

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

a. Diedrich Technologies, Inc.; a Hohmann & Barnard company

b. Laticrete International, Inc.
c. PROSOCO, Inc

FABRICATION

A. General: Fabricate manufactured stone units in sizes and shapes required to comply
with requirements indicated.

B. Select manufactured stone units to produce pieces of thickness, size, and shape
indicated, including details on Drawings and pattern specified in "Setting Stone Masonry"
Article.

C. Dress joints (bed and vertical) straight and at right angle to face unless otherwise

indicated. Shape beds to fit supports.

D. Finish exposed stone faces and edges to comply with requirements indicated for finish
and to match approved samples[ and mockups].

MORTAR 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.

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
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consistent.

4. Mixing Pointing Mortar: Thoroughly mix cementitious and aggregate materials
together before adding water. Then mix again, adding only enough water to
produce a damp, unworkable mix that will retain its form when pressed into a ball.
Maintain mortar in this dampened condition for one to two hours. Add remaining
water in small portions until mortar reaches required consistency. Use mortar
within 30 minutes of final mixing; do not retemper or use partially hardened
material.

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

C. Latex-Modified Portland Cement Setting Mortar: Proportion and mix portland cement,
aggregate, and latex additive to comply with latex-additive manufacturer's written
instructions.

D. Cement-Paste Bond Coat: Mix either neat cement and water or cement, sand, and water
to a consistency similar to that of thick cream.

1. For latex-modified portland cement, setting-bed mortar, substitute latex admixture

for part or all of water, according to latex-additive manufacturer's written
instructions.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces indicated to receive manufactured stone masonry, with Installer
present, for compliance with requirements for installation tolerances and other conditions
affecting performance of stone masonry.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A. Clean dirty or stained stone surfaces by removing soil, stains, and foreign materials

before setting. Clean stone by thoroughly scrubbing with fiber brushes and then
drenching with clear water. Use only mild cleaning compounds that contain no caustic or
harsh materials or abrasives.

3.3 SETTING MANUFACTURED STONE MASONRY

A. Perform necessary field cutting and trimming as stone is set.

1. Use power saws to cut stone that is fabricated with saw-cut surfaces. Cut lines
straight and true, with edges eased slightly to prevent snipping.
2. Use hammer and chisel to split stone that is fabricated with split surfaces. Make
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edges straight and true, matching similar surfaces that were shop or quarry

fabricated.
3. Pitch face at field-split edges as needed to match stones that are not field split.
B. Sort stone before it is placed in wall to remove stone that does not comply with

requirements relating to aesthetic effects, physical properties, or fabrication, or that is
otherwise unsuitable for intended use.

C. Arrange stones in broken-range ashlar pattern with uniform course heights, random
lengths, and uniform joint widths.

D. Arrange stones in three-course, random-range ashlar pattern with random course
heights, random lengths (interrupted coursed), and uniform joint widths.

E. Arrange stones with color and size variations uniformly dispersed for an evenly blended
appearance.

F. Set stone to comply with requirements indicated on Drawings. Install supports, fasteners,
and other attachments indicated or necessary to secure stone masonry in place. Set
stone accurately in locations indicated, with edges and faces aligned according to
established relationships and indicated tolerances.

G. Maintain uniform joint widths, except for variations due to different stone sizes and where
minor variations are required to maintain bond alignment if any. Lay walls with joints not
less than 1/4 inch at narrowest points or more than 1/2 inch at widest points.

H. Provide sealant joints of widths and at locations indicated.

1. Keep sealant joints free of mortar and other rigid materials.
2. Sealing joints are specified in Section 079200 "Joint Sealants."

l. Install embedded flexible flashing and weep holes at lintels, ledges, other obstructions to
downward flow of water in wall, and where indicated on Drawings.

1. Extend flashing through stone masonry, up sheathing face at least 8 inches, and
behind drainage mat.

2. At lintels, extend flashing full length of opening but not less than 6 inches into
masonry at each end.

3. At sills, extend flashing not less than 4 inches at ends.

4. At ends of head and sill flashing, turn up not less than 2 inches to form end dams.

5. Install metal drip edges beneath flexible flashing at exterior wall face. Stop flexible

flashing 1/2 inch back from exterior wall face, and adhere flexible flashing to top of
metal drip edge.

J. Place weep holes at flashing.
1. Use open head joints to form weep holes.
2. Space weep holes 24 inches o.c.
3.
34 CONSTRUCTION TOLERANCES
A. Variation from Plumb: For vertical lines and surfaces, do not exceed 1/4 inch in 10 feet,
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3/8 inch in 20 feet, or 1/2 inch in 40 feet or more. For external corners, expansion joints,
control joints, and other conspicuous lines, do not exceed 1/4 inch in 20 feet or 1/2 inch
in 40 feet or more.

Variation from Level: For bed joints and lines of exposed lintels, sills, parapets, horizontal
grooves, and other conspicuous lines, do not exceed 1/4 inch in 20 feet or 1/2 inch in 40
feet or more.

Variation of Linear Building Line: For position shown in plan, do not exceed 1/2 inch in 20
feet or 3/4 inch in 40 feet or more.

Measure variation from level, plumb, and position shown in plan as a variation of the
average plane of each stone face from level, plumb, or dimensioned plane.

Variation in Mortar-Joint Thickness: Do not vary from joint size range indicated.

Variation in Plane between Adjacent Stones: Do not exceed one-half of tolerance
specified for thickness of stone.

INSTALLATION OF ADHERED STONE MASONRY VENEER

A

Install flashing over sheathing and drainage mat by fastening through sheathing into
framing.

Install lath over drainage mat by fastening through sheathing to comply with ASTM
C1063.

Install scratch coat over metal lath 3/8 inch thick to comply with ASTM C926.

Coat backs of stone units and face of scratch coat with cement-paste bond coat, then
butter both surfaces with setting mortar. Use sufficient setting mortar, so a slight excess
will be forced out the edges of stone units as they are set. Tap units into place,
completely filling space between units and scratch coat.

Rake out joints for pointing with mortar to depth of not less than 3/4 inch before setting
mortar has hardened. Rake joints to uniform depths with square bottoms and clean
sides.

POINTING

A

Prepare stone-joint surfaces for pointing with mortar by removing dust and mortar
particles. Where setting mortar was removed to depths greater than surrounding areas,
apply pointing mortar in layers not more than 3/8 inch deep until a uniform depth is
formed.

Point stone joints by placing and compacting pointing mortar in layers of not more than
3/8 inch deep. Compact each layer thoroughly, and allow to it become thumbprint hard
before applying next layer.

Tool joints, when pointing mortar is thumbprint hard, with a smooth jointing tool to
produce the following joint profile:
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Joint Profile: Smooth, flat face slightly below edges of stone.

3.7 ADJUSTING AND CLEANING

A. Remove and replace stone masonry of the following description:

1.

Broken, chipped, stained, or otherwise damaged stone. Stone may be repaired if
methods and results are approved by Architect.

2. Defective joints.
3. Stone masonry not matching approved samples.
4 Stone masonry not complying with other requirements indicated.
B. Replace in a manner that results in stone masonry matching approved samples and

mockups, complying with other requirements, and showing no evidence of replacement.

C. In-Progress Cleaning: Clean stone masonry as work progresses. Remove mortar fins
and smears before tooling joints.

D. Final Cleaning: After mortar is thoroughly set and cured, clean stone masonry as follows:

1.

Remove large mortar particles by hand with wooden paddles and nonmetallic
scrape hoes or chisels.

2. Test cleaning methods on mockup; leave one-half of panel uncleaned for
comparison purposes. Obtain Architect's approval of sample cleaning before
cleaning stone masonry.

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by
covering them with liquid strippable masking agent, polyethylene film, or
waterproof masking tape.

4. Wet wall surfaces with water before applying cleaner; remove cleaner promptly by
rinsing thoroughly with clear water.

5. Clean stone masonry with proprietary acidic cleaner applied according to
manufacturer's written instructions.

3.8 EXCESS MATERIALS AND WASTE
A. Excess Stone: Stack excess stone where directed by Owner for Owner's use.
B. Excess Masonry Waste: Remove excess clean masonry waste, and other waste, and

legally dispose of off Owner's property.

END OF SECTION 044313.16
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 -

1.1

1.2

1.3

1.4

1.5

GENERAL
SUMMARY
A. Section Includes:
1. Structural-steel materials.
2. Shrinkage-resistant grout.
B. Related Requirements:

1. Section 055000 "Metal Fabrications" for steel lintels and shelf angles not attached
to structural-steel frame, miscellaneous steel fabrications and other steel items not
defined as structural steel.

2. Section 099600 "High-Performance Coatings" for painting requirements.

DEFINITIONS

A. Structural Steel: Elements of the structural frame indicated on Drawings and as
described in ANSI/AISC 303.

COORDINATION

A. Coordinate installation of anchorage items to be embedded in or attached to other
construction without delaying the Work. Provide setting diagrams, sheet metal templates,
instructions, and directions for installation.

PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS
A. Product Data:

Structural-steel materials.

High-strength, bolt-nut-washer assemblies.
Anchor rods.

Threaded rods.

Shrinkage-resistant grout.

a0~
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Shop Drawings: Show fabrication of structural-steel components.

1. Include details of cuts, connections, holes, and other pertinent data.

2. Include embedment Drawings.

3 Indicate welds by standard AWS symbols, distinguishing between shop and field
welds, and show size, length, and type of each weld. Show backing bars that are
to be removed and supplemental fillet welds where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.
Identify pretensioned and slip-critical, high-strength bolted connections.
5. Identify members not to be shop primed.

Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs):
Provide in accordance with AWS D1.1/D1.1M for each welded joint, including the
following:

1. Power source (constant current or constant voltage).
2. Electrode manufacturer and trade name, for demand-critical welds.

INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer and fabricator.

B. Welding certificates.

C. Mill test reports for structural-steel materials, including chemical and physical properties.

D. Product Test Reports: For the following:
1. Bolts, nuts, and washers, including mechanical properties and chemical analysis.

E. Field quality-control reports.

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
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.
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1.8 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.

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 360.
2. RCSC's "Specification for Structural Joints Using High-Strength Bolts."

B. Connection Design Information:

1. Option 1: Connection designs have been completed and connections indicated on
the Drawings.

22 STRUCTURAL-STEEL MATERIALS
A. Angles: ASTM A36/A36M.

B. Plate and Bar: ASTM A36/A36M unless noted otherwise on drawings.

C. Cold-Formed Hollow Structural Sections: ASTM A500/A500M, Grade C structural tubing.
D. Steel Pipe: ASTM A53/A53M, Type E or Type S, Grade B.
E. Welding Electrodes: Comply with AWS requirements.

2.3 BOLTS AND CONNECTORS

A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325N,
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
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finish.

2.4 RODS
A. Unheaded Anchor Rods: ASTM F1554, Grade 36.

Configuration: JHooked unless noted otherwise on structural drawings.
Nuts: ASTM A563 heavy-hex carbon steel.

Plate Washers: ASTM A36/A36M carbon steel.

Washers: ASTM F436, Type 1, hardened carbon steel.

Finish: Hot-dip zinc coating, ASTM A153/A153M, Class C.

agrON =

B. Headed Anchor Rods: ASTM F1554, Grade 36, unless noted otherwise on structural
drawings,, straight.

1. Nuts: ASTM A563 heavy-hex carbon steel.

2. Plate Washers: ASTM A36/A36M carbon steel.

3. Washers: ASTM F436, Type 1, hardened carbon steel.

4. Finish: Hot-dip zinc coating, ASTM A153/A153M, Class C.
25 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.

26 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. Identify high-strength structural steel in accordance with ASTM A6/A6M and
maintain markings until structural-steel framing has been erected.

2. Mark and match-mark materials for field assembly.

3 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, or punch standard bolt holes perpendicular to metal surfaces.

D. Finishing: Accurately finish ends of columns and other members transmitting bearing
loads.
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E. Holes: Provide holes required for securing other work to structural steel and for other
work to pass through steel members.

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt
holes or enlarge holes by burning.

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular
to steel surfaces.

3. Weld threaded nuts to framing and other specialty items indicated to receive other
work.

SHOP CONNECTIONS
A. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances,

appearances, welding procedure specifications, weld quality, and methods used in
correcting welding work.

GALVANIZING

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.

SOURCE QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform quality control 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. 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.

3. Prepare test and inspection reports.
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EXECUTION

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.

Proceed with installation only after unsatisfactory conditions have been corrected.

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.

ERECTION

A

E.

Set structural steel accurately in locations and to elevations indicated and in accordance
with ANSI/AISC 303 and ANSI/AISC 360.

Baseplates, Bearing Plates, and Leveling Plates: Clean concrete- and masonry-bearing
surfaces of bond-reducing materials, and roughen surfaces prior to setting plates. Clean
bottom surface of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.

2. Weld plate washers to top of baseplate.

3 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.

Maintain erection tolerances of structural steel within ANSI/AISC 303.

Align and adjust various members that form part of complete frame or structure before
permanently fastening. Before assembly, clean bearing surfaces and other surfaces that
are in permanent contact with members. Perform necessary adjustments to compensate
for discrepancies in elevations and alignment.

1. Level and plumb individual members of structure. 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.

Splice members only where indicated.
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Do not use thermal cutting during erection.

F.
Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that

G.
must be enlarged to admit bolts.

3.4 REPAIR

A. Touchup Painting:
Cleaning and touchup painting are specified in Section 099600 "High-Performance

1.
Coatings."

FIELD QUALITY CONTROL

3.5
Special Inspections: Owner will engage a special inspector to perform the following

A.
special inspections:

Verify structural-steel materials and inspect steel frame joint details.

Verify weld materials and inspect welds.

1.
Verify connection materials and inspect high-strength bolted connections.

2.
3.

END OF SECTION 051200
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SECTION 055000 - METAL FABRICATIONS

PART 1 -

1.1

1.2

1.3

1.4

1.5

GENERAL

SUMMARY
A. Section Includes:

1. Miscellaneous framing and supports.

COORDINATION

A. Coordinate installation of metal fabrications that are anchored to or that receive other
work. Furnish setting drawings, templates, and directions for installing anchorages,
including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that
are to be embedded in concrete or masonry. Deliver such items to Project site in time for
installation.

ACTION SUBMITTALS

A. Product Data:

1. Fasteners.
2. Shrinkage-resisting grout.

B. Shop Drawings: Show fabrication and installation details. Include plans, elevations,
sections, and details of metal fabrications and their connections. Show anchorage and
accessory items. Provide Shop Drawings for the following:

1. Miscellaneous framing and supports for applications where framing and supports
are not specified in other Sections.

QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel in accordance with the
following welding codes:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."

FIELD CONDITIONS

A. Field Measurements: Verify actual locations of walls, floor slabs, decks, and other
construction contiguous with metal fabrications by field measurements before fabrication.

METAL FABRICATIONS 055000 - 1
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PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Thermal Movements: Allow for thermal movements from ambient and surface
temperature changes.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.
2.2 METALS

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise
indicated. For metal fabrications exposed to view in the completed Work, provide
materials without seam marks, roller marks, rolled trade names, or blemishes.

B. Steel Plates, Shapes, and Bars: ASTM A36/A36M.

C. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing.

D. Steel Pipe: ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise
indicated.

2.3 FASTENERS

A. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A; with hex nuts,
ASTM A563; and, where indicated, flat washers.

B. Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563;
and, where indicated, flat washers unless noted otherwise. See structural drawings for
mast anchor bolt grade and type requirements.

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item
being fastened is indicated to be galvanized.

C. Anchors, General: Capable of sustaining, without failure, a load equal to six times the
load imposed when installed in unit masonry and four times the load imposed when
installed in concrete, as determined by testing in accordance with ASTM E488/E488M,
conducted by a qualified independent testing agency.

D. Cast-in-Place Anchors in Concrete: Either threaded or wedge type unless otherwise
indicated; galvanized ferrous castings, either ASTM A47/A47M malleable iron or ASTM
A27/A27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip
galvanized per ASTM F2329/F2329M.

E. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors.

1. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group
1 stainless steel bolts, ASTM F593, and nuts, ASTM F594.

METAL FABRICATIONS 055000 - 2
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24 MISCELLANEOUS MATERIALS

A

25 FABRICATION, GENERAL

A. Shop Assembly: Preassemble items in the shop..

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a
radius of approximately 1/32 inch unless otherwise indicated. Remove sharp or rough
areas on exposed surfaces.

C. Form bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing work.

D. Form exposed work with accurate angles and surfaces and straight edges.

E. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4 At exposed connections, finish exposed welds and surfaces smooth and blended
s0 no roughness shows after finishing and contour of welded surface matches that
of adjacent surface.

F. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware,
screws, and similar items.

G. Provide for anchorage of type indicated; coordinate with supporting structure. Space
anchoring devices to secure metal fabrications rigidly in place and to support indicated
loads.

2.6 MISCELLANEOUS FRAMING AND SUPPORTS

A. General: Provide steel framing and supports not specified in other Sections as needed to
complete the Work.

B. Fabricate units from steel shapes, plates, and bars of welded construction unless
otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary
to receive adjacent construction.

C. Galvanize miscellaneous framing and supports.

Shrinkage-Resistant Grout: Factory-packaged, nonmetallic, nonstaining, noncorrosive,

nonga
recom

seous grout complying with ASTM C1107/C1107M. Provide grout specifically
mended by manufacturer for interior and exterior applications.

METAL FABRICATIONS 055000 - 3
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2.7 GENERAL FINISH REQUIREMENTS
A. Finish metal fabrications after assembly.

B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend
into surrounding surface.

2.8 STEEL AND IRON FINISHES

A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for
steel and iron hardware and with ASTM A123/A123M for other steel and iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
metal fabrications. Set metal fabrications accurately in location, alignment, and elevation;
with edges and surfaces level, plumb, true, and free of rack; and measured from
established lines and levels.

B. Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended

so no roughness shows after finishing and contour of welded surface matches that
of adjacent surface.

C. Provide temporary bracing or anchors in formwork for items that are to be built into
concrete, masonry, or similar construction.

3.2 INSTALLATION OF MISCELLANEOUS FRAMING AND SUPPORTS
A. General: Install framing and supports to comply with requirements of items being
supported, including manufacturers' written instructions and requirements indicated on

Shop Drawings.

B. Support steel tube columns on solid grouted concrete. Secure columns with anchor bolts
embedded in concrete or with anchor bolts or post-installed bolts through bearing plates.
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3.3 REPAIRS
A. Touchup Painting:

1. Cleaning and touchup painting of field welds, bolted connections, and abraded
areas of shop galvanizing are specified in Section 099600 "High-Performance
Coatings."

END OF SECTION 055000
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SECTION 055119 - METAL GRATING STAIRS

PART 1 -

1.1

1.2

1.3

1.4

GENERAL

SUMMARY
A. Section Includes:

1. Metal grating stairs.
2. Steel railings and guards.

ACTION SUBMITTALS

A. Product Data: For metal grating stairs and the following:
1. Gratings.
2. Welded-wire mesh.
3. Grout.

B. Shop Drawings:

1. Include plans, elevations, sections, details, and attachment to other work.

2. Indicate sizes of metal sections, thickness of metals, profiles, holes, and field
joints.

3. Include plan at each level.

C. Delegated Design Submittal: For stairs, railings, and guards, including analysis data
signed and sealed by the qualified professional engineer responsible for their

preparation.
INFORMATIONAL SUBMITTALS
A. Qualification Data: For professional engineer's experience with providing delegated

design engineering services of the kind indicated, including documentation that engineer
is licensed in the jurisdiction in which Project is located.

B. Welding certificates.

QUALITY ASSURANCE
A. Installer Qualifications: Fabricator of products.

B. Welding Qualifications: Qualify procedures and personnel according to AWS
D1.1/D1.1M, "Structural Welding Code - Steel."
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Store materials to permit easy access for inspection and identification.

1. Keep steel members off ground and spaced by using pallets, dunnage, or other
supports and spacers.
2. Protect steel members and packaged materials from corrosion and deterioration.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section
014000 "Quality Requirements," to design stairs, railings, and guards, including
attachment to building construction.

B. Structural Performance of Stairs: Metal stairs withstand the effects of gravity loads and
the following loads and stresses within limits and under conditions indicated:

Uniform Load: 100 Ibf/sq. ft..

Concentrated Load: 300 Ibf applied on an area of 4 sq. in..

Uniform and concentrated loads need not be assumed to act concurrently.

Stair Framing: Capable of withstanding stresses resulting from railing and guard
loads in addition to loads specified above.

5. Limit deflection of treads, platforms, and framing members to L/360.

pPON~

C. Structural Performance of Railings and Guards: Railings and guards, withstand the
effects of gravity loads and the following loads and stresses within limits and under
conditions indicated:

1. Handrails and Top Rails of Guards:
a. Uniform load of 50 Ibf/ft. applied in any direction.
b. Concentrated load of 200 Ibf applied in any direction.

C. Uniform and concentrated loads need not be assumed to act concurrently.

2. Infill of Guards:

a. Concentrated load of 50 Ibf applied horizontally on an area of 1 sq. ft..
b. Infill load and other loads need not be assumed to act concurrently.
3. Thermal Movements: Allow for thermal movements from ambient and surface

temperature changes.

a. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

22 METALS

A. Metal Surfaces: Provide materials with smooth, flat surfaces unless otherwise indicated.
For components exposed to view in the completed Work, provide materials without seam

METAL GRATING STAIRS 055119 -2
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marks, roller marks, rolled trade names, or blemishes.

B. Steel Plates, Shapes, and Bars: ASTM A36/A36M.

C. Steel Bars for Grating Treads: ASTM A36/A36M or steel strip, ASTM A1011/A1011M or
ASTM A1018/A1018M.

D. Steel Wire Rod for Grating Crossbars: ASTM A510/A510M.

E. Steel Tubing for Railings and Guards: ASTM A500/A500M (cold formed),or,ASTM
A513/A513M.

1. Provide galvanized finish for exterior installations.

F. Steel Pipe for Railings and Guards: ASTM A53/A53M, Type F or Type S, Grade A,
Standard Weight (Schedule 40), unless another grade and weight are required by
structural loads.

G. Provide galvanized finish for exterior installations.

H. Welded-Wire Mesh: Diamond pattern, 2-inch welded-wire mesh, made from 0.236-inch
nominal-diameter steel wire complying with ASTM A510/A510M.

FASTENERS

A. General: Provide zinc-plated fasteners with coating complying with ASTM B633 or ASTM
F1941/F1941M, Class Fe/Zn 12 for exterior use, and Class Fe/Zn 5 where built into
exterior walls.

1. Select fasteners for type, grade, and class required.

B. Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A; with hex nuts,
ASTM A563; and, where indicated, flat washers.

C. Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563;
and, where indicated, flat washers.

1. Provide mechanically deposited or hot-dip, zinc-coated anchor bolts for exterior
stairs.

D. Post-Installed Anchors: Torque-controlled expansion anchor or, chemical anchors

capable of sustaining, without failure, a load equal to six times the load imposed when
installed in unit masonry and four times the load imposed when installed in concrete, as
determined by testing according to ASTM E488/E488M, conducted by a qualified
independent testing agency.

MISCELLANEOUS MATERIALS

A

B.

Welding Electrodes: Comply with AWS requirements.

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20
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and compatible with paints specified to be used over it.

C. Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged,
nonmetallic aggregate grout; recommended by manufacturer for exterior use;
noncorrosive and nonstaining; mixed with water to consistency suitable for application
and a 30-minute working time.

25 FABRICATION, GENERAL

A. Provide complete stair assemblies, including metal framing, hangers, railings, guards,
clips, brackets, bearing plates, and other components necessary to support and anchor
stairs and platforms on supporting structure.

1. Join components by welding.
2. Use connections that maintain structural value of joined pieces.

B. Assembile stairs, railings, and guards in shop to greatest extent possible.

1. Disassemble units only as necessary for shipping and handling limitations.
2. Clearly mark units for reassembly and coordinated installation.

C. Cut, drill, and punch metals cleanly and accurately.

1. Remove burrs and ease edges to a radius of approximately 1/32 inch unless
otherwise indicated.
2. Remove sharp or rough areas on exposed surfaces.

D. Form bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing work.

E. Form exposed work with accurate angles and surfaces and straight edges.

F. Weld connections to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary
Joint Finish Standards" for Finish # 3 - Partially dressed weld with spatter
removed.

G. Form exposed connections with hairline joints, flush and smooth, using concealed

fasteners where possible.

1. Where exposed fasteners are required, use Phillips flat-head (countersunk) screws
or bolts unless otherwise indicated.

2. Locate joints where least conspicuous.

3. Fabricate joints that are exposed to weather in a manner to exclude water.

4. Provide weep holes where water may accumulate internally.

METAL GRATING STAIRS 055119 -4
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FABRICATION OF STEEL-FRAMED STAIRS

A

NAAMM Stair Standard: Comply with NAAMM AMP 510, "Metal Stairs Manual," for
Industrial Class, unless more stringent requirements are indicated.

Stair Framing:

1. Fabricate stringers of steel plates or channels.
a. Str?nger Size: As required to comply with "Performance Requirements"
b. g:gslfje closures for exposed ends of channel stringers.
C. Finish: Galvanized.

2. Construct platforms and tread supports of steel plate or channel headers and

miscellaneous framing members as required to comply with "Performance
Requirements" Article.

a. Provide closures for exposed ends of channel framing.
b. Finish: Galvanized.

3. Weld or bolt stringers to headers; weld or bolt framing members to stringers and
headers.

Metal Bar-Grating Stairs: Form treads and platforms to configurations shown from metal
bar grating; fabricate to comply with NAAMM MBG 531, "Metal Bar Grating Manual."

1. Fabricate treads and platforms from welded steel grating with openings in gratings
no more than 1/2 inch in least dimension.

a. Surface: Serrated.
b. Finish: Galvanized.
Risers: Open.

Toe Plates: Provide toe plates around openings and at edge of open-sided floors and
platforms.

1. Material and Finish: Steel plate to match finish of other steel items.
2. Fabricate to dimensions and details indicated.

FABRICATION OF STAIR RAILINGS AND GUARDS

A

Fabricate railings and guards to comply with requirements indicated for design,
dimensions, details, finish, and member sizes, including wall thickness of member, post
spacings, wall bracket spacing, and anchorage, but not less than that needed to
withstand indicated loads.

1. Rails and Posts: 1-5/8-inch- diameter top and bottom rails and 1-1/2-inch- square
posts.

2. Mesh Infill: Welded-wire mesh welded into 1-by-1/2-by-1/8-inch steel channel
frames. Orient wire mesh with diamonds vertical.
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B. Welded Connections: Fabricate railings and guards with welded connections.

1. Fabricate connections that are exposed to weather in a manner that excludes
water.
a. Provide weep holes where water may accumulate internally.

2. Cope components at connections to provide close fit, or use fittings designed for
this purpose.

3. Weld all around at connections, including at fittings.

4. Use materials and methods that minimize distortion and develop strength and

corrosion resistance of base metals.

5. Obtain fusion without undercut or overlap.
6. Remove flux immediately.
7. Finish welds to comply with NOMMA's "Voluntary Joint Finish Standards" for Finish
#3 - Partially dressed weld with spatter removed as shown in NAAMM AMP 521.
C. Form changes in direction of railings and guards as follows:

1. By bending.

D. For changes in direction made by bending, use jigs to produce uniform curvature for
each repetitive configuration required.

1. Maintain cross section of member throughout entire bend without buckling,
twisting, cracking, or otherwise deforming exposed surfaces of components.

E. Close exposed ends of railing and guard members with prefabricated end fittings.
F. Connect posts to stair framing by direct welding unless otherwise indicated.
2.8 FINISHES

A. Finish metal stairs after assembly.

B. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for
steel and iron hardware and with ASTM A123/A123M for other steel and iron products.

1. Fill vent and drain holes that are exposed in the finished Work, unless indicated to
remain as weep holes, by plugging with zinc solder and filing off smooth.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify elevations of floors, bearing surfaces and locations of bearing plates.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 INSTALLATION OF METAL STAIRS

A. Fastening to In-Place Construction: Provide anchorage devices and fasteners where
necessary for securing metal stairs to in-place construction.

1. Include threaded fasteners for concrete and masonry inserts, through-bolts, lag
bolts, and other connectors.

B. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
metal stairs. Set units accurately in location, alignment, and elevation, measured from
established lines and levels and free of rack.

C. Fit exposed connections accurately together to form hairline joints.

1. Weld connections that are not to be left as exposed joints but cannot be shop
welded because of shipping size limitations.
2. Comply with requirements for welding in "Fabrication, General" Article.
3.3 INSTALLATION OF RAILINGS AND GUARDS

A. Adjust railing and guard systems before anchoring to ensure matching alignment at
abutting joints with tight, hairline joints.

1. Space posts at spacing indicated or, if not indicated, as required by design loads.

2. Plumb posts in each direction, within a tolerance of 1/16 inch in 3 feet.

3 Align rails and guards so variations from level for horizontal members and
variations from parallel with rake of stairs for sloping members do not exceed 1/4
inch in 12 feet.

4. Secure posts, rail ends, and guard ends to building construction as follows:

a. Anchor posts to steel by welding to steel supporting members.
3.4 REPAIR
A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and

repair galvanizing to comply with ASTM A780/A780M.

END OF SECTION 055119
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SECTION 055964 - GALVANIZED STEEL ANIMAL CAGING & KEEPER GATES

PART 1 - GENERAL
1.1 WORK INCLUDED

A. Fabrication and installation of all animal caging and keeper gates. All work of this Specification
Section shall be fabricated of Galvanized Steel, unless specifically noted otherwise. ltems
fabricated and installed under this Section includes, but is not necessarily limited to:

Wire Mesh Caging Panels.

Shop Fabricated Galvanized and Welded Ferrous Metal Framing for Animal Caging.
Keeper Access Gates.

Requirements for constructing full-scale operable mock-ups.

Benches

Feeders

Misc. Shop Fabricated Galvanized Ferrous Metal ltems Required for a Complete and
Proper Installation.

Finish Hardware and Schedule.

Animal Management Requirements of Construction.

NoghrwN =

©

1.2 RELATED DOCUMENTS
A. Division 05 “Metal Fabrications.”
1.3 PRE-QUALIFIED METAL FABRICATORS AND INSTALLERS

A. Only Subcontractors whose experience and workmanship that have been previously reviewed
and pre-qualified by the Architect/Exhibit Designer for the Work of this Section. Qualifications
for companies include a minimum of five (5) years of experience in metal work of this type, plus
a minimum of three (3) similar projects involving containment of animals. Companies
requesting consideration shall submit written and photographic proof of previously performed
projects.

B. Subject to the compliance with the requirements of these Specifications, pre-qualified
fabricators and installers for galvanized steel gaging fabrication and installation include but are
not limited to the following:

1. A thru Z Consulting and Distributing, Inc.
8620 E. Old Vail Road, Suite 100
Tucson, AZ 85747
Phone: (520) 434-8281

2. Corners Limited
841 Gibson Street
Kalamazoo, Ml 49001

GALVANIZED STEEL ANIMAL CAGING & KEEPER GATES
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Phone: 1(800) 456-6780

1. Thermeq
1070 Disher Drive
Watervale, OH 43566
Phone: (419) 878-4400

REFERENCES

ASTM A36 Structural Steel.

ASTM A53 Hot Dipped, Zinc coated Welded and Seamless Steel Pipe.
ASTM F3125 High Strength Bolts for Structural Steel Joints.

ASTM A123 Zinc Coating (Hot Dip) on Assembled Steel Products.

ASTM A500 Cold formed Welded and Seamless Carbon Steel Structural Tubing in Rounds
and Shapes.

ASTM A501 Hot formed Welded and Seamless Carbon Steel Structural Tubing.
AWS D1.1 Structural Welding Code.

NAAM Standard HMMA 863 - Guide Specifications for Detention/Security Hollow Metal Doors
and Frames.

ASTM A780 Repair of Damaged Hot-Dip Galvanized Coatings

FIELD MEASUREMENTS

Prior to submission of shop drawings, the Caging Contractor shall verify that all field
measurements are as indicated on Caging Drawings (CG) and Schedules and notify the
Architect (BKP) in writing of any major discrepancies. No fabrication shall proceed until all
inconsistencies are corrected.

SUBMITTALS

Pre-detailing Conference: Contractor shall schedule and hold a prefabrication meeting at the
site or by remote video conference (Zoom, Skype, WebEXx, etc.) to coordinate specification and
shop drawing issues prior to the first shop drawing submittal. Attendees shall include the
contractor’s project manager, the detailer, the fabricator, the erector, the structural engineer of
record and the testing agency.

Submit Shop Drawings, Product Data, Field Mock-up and Samples to the requirements relevant
to Division 01 Section “Submittal Procedures”.

Shop Drawings:

GALVANIZED STEEL ANIMAL CAGING & KEEPER GATES
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1. Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and type of
fasteners, and accessories.
2. Include erection drawings, elevations, and details where applicable. Indicate welded

connections using standard AWS welding symbols. Indicate net weld lengths.

Product Data: Provide product data on padlocks, sprockets, ball-screw assembilies, finish paint
systems, and other pertinent items.

Samples: Submit one 24" x 24"sample of each mesh type and size specified, showing typical
termination conditions, typical welded connections, and other pertinent construction
components. See CG drawings.

Full-Scale Mock-Up: Refer to 1.7 below for requirements.

Production runs of all components shall be contingent on the results of the review process and
acceptance of the working mock-up.

FULL-SCALE MOCK-UPS

Prior to the construction of exterior building walls and exhibit spaces, and immediately upon
receipt of the notice-to-proceed with construction work, the Contractor shall be required to
construct "mock-up" panels at the project site using exposed construction materials, bonding,
tooling and reinforcement to be utilized in the actual construction. Obtain Architect's written
approval of the "mock-up" panel prior to starting actual construction work. Provide mock-up
panels with applicable sized concrete and/or masonry footings as follows:

1. Panel for Keeper Gates: One (1) of each type, full scale mesh panel and gate assembly
utilizing mesh, keeper gates, framing and operating hardware and mechanisms indicated
in the construction documents. Panel shall demonstrate actual workmanship and
operation expected in the completed work.

2. Caging Panels: Cage Front: One (1) of each type, full-scale cage front utilizing
components as indicated in the construction documents. Panel shall demonstrate actual
workmanship and operation expected in completed work. Small animal holding and
Medium/Large Animal holding.

All mock-ups shall serve to demonstrate construction methods, operability (where required),
finishes, etc.

Coordinate field reviews of all mock-ups with representatives of Owner and Architect. Make all
adjustments required by the Owner and/or Architect at no additional cost to the Project. If
significant adjustments are required, schedule an additional review with the required parties.

Obtain from the Owner and Architect written statements accepting mock-ups as the basis for
construction of the respective assemblies and systems. Do not begin fabrication of any affected
assemblies until written acceptance is obtained.

Do not alter, move or destroy "mock-up" panels until approval is granted or as otherwise
directed by the Architect. Damage or destruction of the panel prior to approval shall be cause
for its replacement at the expense of the Contractor.

GALVANIZED STEEL ANIMAL CAGING & KEEPER GATES
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Mock-ups may remain as part of the final work if accepted by the Owner and Architect. Mock-
ups that are not to remain as part of the Final Work shall be dismantled and removed off-site.

PART 2 - PRODUCTS

2.1

A

G.

J.

22

A

B.

MESH PANELS ASSEMBLIES

Welded Wire Mesh Panel Assemblies: All mesh panel assemblies shall be fabricated from steel
components, comprised of the materials indicated on the drawings. Mesh panels shall be
installed where indicated, as animal caging, keeper gates, and elsewhere as indicated.

1. All Mesh Panel Assemblies shall be galvanized after fabrication, to a minimum of G-90
coating designation (ASTM A-653).

a. All Mesh Panel Assemblies shall be free from warp after galvanizing.
b. Sharp drips left on mesh after galvanizing
Steel Sections: ASTM A36, galvanized.

Steel Tubing: Galvanized steel in shapes and sizes indicated on the Drawings conforming with
ASTM A501.

Cords and Wires: Stainless Steel. For Guillotine Doors

Fasteners, Bolts, Nuts, and Washers: ASTM A325; all bolts, machine screws and fasteners
shall be either torx or hex socket round head and flat head as indicated on the drawings except
where specifically noted otherwise.

Welding Materials: AWS D1.1; type required for materials being welded.

Touch up Primer for Galvanized Surfaces: ZRC or approved equal to match color of galvanized
panels for all field welded surfaces. Cold galvanizing is intended for limited touch-up only and
will be acceptable only for those areas necessary for field welds.

Exposed Mechanical Fastenings: Flush countersunk torx or hex socket machine screws and
bolts; unobtrusively located; consistent with design of component, except where specifically
noted otherwise.

Anchor Bolts: Hilti countersunk flathead hex socket "kwik-Bolts" for installation in monolithic
concrete and chemical expansion hit-anchors for concrete block walls in sizes indicated on the
Drawings, unless specifically noted otherwise.

Galvanized steel assemblies shall be free from burrs. Grind smooth all assemblies prior to
galvanization.

GATE HARDWARE
Refer to caging schedules and details on caging drawings.

Substitutions: All substitutions for the hardware of this Section must be reviewed and approved
by the Architect/Exhibit Designer and Owner prior to Bid acceptance.

GALVANIZED STEEL ANIMAL CAGING & KEEPER GATES
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Hinges:

1. Where hinges are specified for keeper gate and heavy-duty doors, they shall be
greasable barrel hinges or box hinges sized for weight of door assembly.

2. Unless scheduled otherwise, furnish one pair of hinges for doors up 60" high. Furnish

one additional hinge for every 30" additional fraction thereof. Exterior doors or gates
shall be furnished with hinges of non-ferrous metal. Where hardware sets are marked
“non ferrous” furnish non-ferrous metal hinges. All exterior doors, which open at reverse
bevel, shall be furnished with NRP hinges.

Padlocks:

1. Padlocks will be provided by Owner.

Door Pulls

1. See drawings.

Slide Bolts & Staples:

1. See drawings.

Cane Bolts:

1. See drawings.

Spring Bolts:

1. See drawings.

Padlocks Tabs:

1. As indicated on Drawings.

Silencers:

1. All interior doors shall be furnished with rubber silencers. Furnish 3 for single doors and
2 for pairs of doors. Silencers can be put on gate and door stop plates.

2. Silencers shall be furnished loose by the steel frame supplier. Holes in frames ‘stop-strip’

shall be factory drilled for a snap-in silencer installation. Glued on or adhesive back
silencers are unacceptable.

Finishes:
1. Unless otherwise noted, all hardware shall be furnished in accordance with the following
list:
a. Pulls, push, kick plates US32D (630)
b. Lock trim, Exit devices US32D (630)
C. Hinges, Misc. (ferrous) US26D (652)
d. Hinges, Misc. (non-ferrous) US26D (626)

GALVANIZED STEEL ANIMAL CAGING & KEEPER GATES
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SEALANT

Epoxy Sealant: Provide fabricator's recommended epoxy sealant at required locations and/or
locations identified on Drawings.

FABRICATION

Verify dimensions on site prior to shop fabrication.

Fabricate items with joints tightly fitted and secured. Make exposed joints butt tight, flush, and
hairline.

Continuously seal joined members by continuous welds.
Fit and shop assemble in largest practical sections, for delivery to site.

Grind exposed welds flush and smooth with adjacent finished surface. Ease exposed edges to
small uniform radius.

Exposed Mechanical Fastenings: Flush countersunk torx or hex socket machine screws and
bolts; stainless steel finish; unobtrusively located; consistent with design of component, except
where specifically noted otherwise.

Anchor Bolts: Hilti countersunk flathead hex socket "Kwik-Bolts", stainless steel finish, for
installation in monolithic concrete and chemical expansion hit-anchors for concrete block walls
in sizes indicated on the Drawings, unless specifically noted otherwise

SHOP — APPLIED PROTECTIVE COATING:

Shop-apply a thin layer of surface oil as a protective coating of all galvanized products prior to
shipment to Project site.

PART 3 - EXECUTION

3.1

A

C.

D.

m

3.2

PREPARATION

Verify that field conditions are acceptable and are ready to receive work. Do not install until any
unsatisfactory conditions are corrected. Beginning Work constitutes contractor's acceptance of
conditions as satisfactory.

Obtain Architect/Engineer approval prior to site cutting or making adjustments not scheduled.
Clean and strip site primed steel items to bare metal where site welding is scheduled.

Make provision for erection loads with temporary bracing. Keep work in alignment.

Supply items required to be cast into concrete or embedded in masonry with setting templates,
to appropriate trades.

COORDINATION

GALVANIZED STEEL ANIMAL CAGING & KEEPER GATES
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Coordinate all material requirements with other pertinent specification Sections relevant to the
Work of this Section.

PREPARATION OF STEEL ASSEMBLIES

Verify dimensions on site prior to shop fabrication.

Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

Fabricate items with joints tightly fitted and secured. Make exposed joints butt tight, flush, and
hairline. All oversized holes required for fabrication shall be welded & plugged. No holes,
cavities, or other voids, will be acceptable, unless specifically designed into the caging system.
Continuously seal joined members by continuous welds.

Fit and shop assemble in largest practical sections, for delivery to site.

Grind exposed welds flush and smooth with adjacent finished surface. Ease exposed edges to
small uniform radius of 1/8". Radius all corners to 1/4".

Galvanized items to minimum 2.0 oz./sq. ft zinc coating in accordance with ASTM A123.

Do not prime surfaces in direct contact bond with concrete or where field welding is required.
Prime paint items scheduled with one coat.

INSTALLATION
Install items plumb and level, accurately fitted, free from distortion or defects.
Perform field welding in accordance with ASW D1.1.

After installation, touch-up field welds, scratched or damaged surfaces with specified touch-up
primer.

Remove all sharp edges, burrs, corners and slivers that, in the opinion of the Architect, and/or
Owner could injure animals or keepers.

Apply recommended sealant to all gaps in any of the following areas:

1. Between adjacent construction.

2. Where specifically detailed.

3 Where required to comply with the Animal Management Requirements of Construction
procedures listed elsewhere in this Specification Section

WELDING REQUIREMENTS

All exposed welds shall be ground smooth and galvanized.

Remove all sharp edges, burrs, corners, and slivers, which in the opinion of the Architect and/or
Owner, could injure animals or keepers.

ANIMAL MANAGEMENT AND REQUIREMENTS OF CONSTRUCTION

GALVANIZED STEEL ANIMAL CAGING & KEEPER GATES
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A. The following work items shall be installed and/or performed as part of the Base Work of this
Section, whether or not specifically detailed or noted on the Drawings:

1.

Exposed threaded bolts/studs shall be cut back to a maximum 1/8” projection wherever
they occur within animal spaces. Bolt threads to remain operational after cutting.

All gaps larger than 1” clear between installed items and new construction, shall have a
continuous section of 12ga galvanized steel plate welded to post to reduce gaps to 1” or
less. This does not apply to any larger gaps specifically detailed (as indicated on the
drawings) into the work of this section.

Guard plates fabricated from 12ga galvanized steel shall be installed wherever exposed
cables on the keeper side occur within 12” from the face of any gap in the construction.
These guard plates shall be welded to the construction and extend minimum of 4” beyond
the cables in any direction.

Cover plates to be fabricated from 12ga galvanized steel and be installed wherever
exposed cables, plumbing lines, and electrical lines occur within animal holding rooms, or
within animal reach through and/or over caging. Cover plates to be field bolted V4" dia
bolts at 24” o.c.

In order to minimize vermin infestation, all gaps occurring in any adjoining construction
shall be caulked and sealed tight with the specified epoxy sealant to the requirements of
Division 07.

END OF SECTION 055964
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SECTION 055968 - STAINLESS STEEL MESH STRUCTURES AND RIGGING SYSTEMS

PART 1 - GENERAL

11

A

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

Fabrication and installation of complete, functioning, and safe animal caging systems. All work
of this Section shall be fabricated with materials noted on the plans and in the specifications.
Work shall be coordinated with the building, building systems, site and site systems. Items
fabricated and installed under this Section includes, but is not limited to:

1. Red Panda Project - Outdoor Mesh Enclosures. Habitats A and Habitat B
2. Miscellaneous shop and field fabricated items required for a complete and proper
installation.

Prototyping, design, engineering, fabrication and installation of complete, functioning, and safe
animal caging systems. All work of this Section shall be fabricated with materials noted on the
plans and in the specifications. Work shall be coordinated with the building, building systems,
site and site systems. ltems fabricated and installed under this Section includes, but is not
limited to:

1. Animal enclosure structural support systems, rigging and woven wire rope mesh animal
containment.
2. Contractor shall anticipate and provide the following sequence of work in order to

establish each of the two above systems:

a. Review of Bid Documents to understand overall design intent, function and
aesthetic.
b. Pre-detailing conference: Contractor shall schedule and hold a prefabrication

meeting to coordinate specification and shop drawing issues prior to the first shop
drawing submittal. Attendees shall include the Owner, Architect, General
Contractor, Subcontractors related to this work.

c. Construction of systems including testing and adjusting as required and correcting
deficient or defective operations and materials.

Related Requirements:

1. Division 03 Section “Cast-in-Place Concrete.”
2. Division 05 Section “Structural Steel Framing.”
3. Division 05 Section “Galvanized Steel Animal Caging + Keeper Gates”

PRE-QUALIFIED METAL FABRICATORS AND INSTALLERS

Only Subcontractors whose experience and workmanship that have been previously reviewed
and pre-qualified by the Architect/Exhibit Designer for the Work of this Section. Qualifications
for companies not listed herein include a minimum of five (5) years experience in metal work of
this type, plus a minimum of three (3) similar projects involving containment of animals.
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Companies requesting consideration shall submit written and photographic proof of previously
performed projects.

B. Subject to the compliance with the requirements of these Specifications, pre-qualified
fabricators and installers for flexible woven wire mesh and rigging include, but are not limited to
the following:

1. A thru Z Consulting and Distributing, Inc.
8620 E. Old Vail Road, Suite 100
Tucson, AZ 85747
Phone: (520) 434-8281

2. Nets Unlimited, Inc.
28248 N. Tatum Blvd., B1-450
Cave Creek, AZ 85331
Phone: (480) 515-1300

3. International Cordage, Inc.
2240 S. 17th Street
Phoenix, AZ 85034
Phone: (800) 920-1474
1.4 REFERENCES
A. ASTM A276 Standard Specification for Stainless Steel Bars and Shapes.
B. ASTM A666 Standard Specification for Austenitic Stainless Steel sheet, strip, and flat bar.
C. AWS D1.1 Structural Welding Code.
D. FS TT P 645 Primer, Paint, Zinc Chromate, Alkyd Type.
1.5 FIELD MEASUREMENTS
A. Prior to submission of shop drawings, the Specialty Mesh Subcontractor shall verify that all field
measurements are as indicated on the Drawings and Schedules and notify the Architect in
writing of any major discrepancies. No fabrication shall proceed until all inconsistencies are
corrected.

1.6 SUBMITTALS

A. Pre-detailing Conference: Contractor shall schedule and hold a prefabrication meeting to
coordinate specification and shop drawing issues prior to the first shop drawing submittal.
Attendees shall include the contractor’s project manager, the detailer, the fabricator, the erector,
the structural engineer of record and the testing agency.

B. Submit Shop Drawings, Product Data, Field Mock-up and Samples to the requirements relevant
to Division 01.

C. Mesh Structure Shop drawings: Indicate layout, location, all dimensions for each of the mesh
structures, and all tensioning requirements for each cable. Show all concrete details, steel
reinforcing, steel erection details, connection details, and all miscellaneous steel fabrication
details.
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D. Mesh Fabric Shop Drawings: Show all plans, elevations, cross-sections, and complete details
of all anchoring methods, fastenings, mesh attachment methods, operable panel details,
materials and methods for a complete installation for all structures.

E. Shop Drawings:

1. Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and type of
fasteners, and accessories.

2. Include erection drawings, elevations, and details where applicable. Indicate welded
connections using standard AWS welding symbols. Indicate net weld lengths.

3. Caging Contractor to review and coordinate with steel fabrication drawings prior to

submitting steel shop drawings and caging drawings to Architect and Engineer.

F. Product Data: Provide manufacturer's engineering data and other pertinent product data for
wire rope, cables, turnbuckles, swage joints, eye nuts, etc.

G. Samples: Submit for review, one (1) representative samples of each of the following:

Turnbuckles with 12" long piece of specified cable attached to indicate connection.
Swage joints with 12" long piece of specified cable attached to indicate connection.
Mesh - 18" x 18" samples of each type of mesh specified.

Cables and woven wire rope - 30 inch long samples of each type specified.

Hog rings, and any other miscellaneous attachment devices.

abhwb=

H. Production runs of all components shall be contingent on the results of the review process.
1.7 WARRANTY
A. Submit the following written warranty:

1. The fabricator/installer shall provide the Owner with a written warranty, signed and
notarized, guaranteeing the materials, workmanship, and operation of the caging systems
for a period of not less than one (1) year from the date of ‘substantial completion.” This
warranty shall be separate from any other materials or operations warranty that may or
may not be supplied by any parts supplier or manufacturer. Any defective materials,
inadequate operation, or general failure of the system or any portion thereof during the
warranty period, shall be the sole responsibility for the fabricator/installer.

B. Replace any defective materials with new materials furnished by the fabricator/installer at no
cost to the Owner if failure occurs during the warranty period.

1.8 FULL SCALE MOCK-UPS

A. Immediately upon receipt of the notice-to-proceed with construction work, the Contractor shall
be required to construct “mock-up” panels at the project site using exposed construction
materials, bonding, tooling and reinforcement to be utilized in the actual construction. Obtain
Architect’s written approval of the “mock-up” panel prior to starting actual construction work.
Provide mock-up panels as follows:

1. Red Panda Mesh Panels: Minimum 48-inch by 48-inch panel demonstrating proposed
attachment to wire rope cable; include turnbuckle and termination anchor shackle
assembly.
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2. Panel for Keeper Gates: One (1) of each type, full scale mesh panel and gate assembly
utilizing mesh, keeper gates, framing and operating hardware and mechanisms indicated
in the construction documents. Panel shall demonstrate actual workmanship and
operation expected in the completed work.

All mock-ups shall serve to demonstrate construction methods, operability (where required),
finishes, etc.

Coordinate field reviews of all mock-ups with representatives of Owner and Architect. Make all
adjustments required by the Owner and/or Architect at no additional cost to the Project. If
significant adjustments are required, schedule an additional review with the required parties.

Obtain from the Owner and Architect written statements accepting mock-ups as the basis for
construction of the respective assemblies and systems. Do not begin fabrication of any affected
assemblies until written acceptance is obtained.

Do not alter, move or destroy “mock-up” panels until approval is granted or as otherwise
directed by the Architect. Damage or destruction of the panel prior to approval shall be cause
for its replacement at the expense of the Contractor.

Mock-ups may remain as part of the final work if accepted by the Owner and Architect. Mock-
ups that are not to remain as part of the Final Work shall be dismantled and removed off-site.

PART 2 - PRODUCTS

2.1

22

A.

MATERIALS FOR MESH STRUCTURE

Concrete: Type specified in Division 03 Section “Cast-in-Place Concrete” to the requirements of
the Structural Drawings.

Structural Steel: Type specified in Division 05 Section “Structural Steel Framing.”

Miscellaneous Steel: Type Specified in Division 05 Section “Metal Fabrications.” Miscellaneous
steel items shall include, but are not limited to, the following:

1. Continuous steel rods and steel studs that are welded to the structural as indicated for
the purpose of attaching all steel mesh fabric.

2. All other miscellaneous steel fabrications required for the complete and fully functional
mesh structures system.

3. Finish: As indicated on drawings.

All materials are to be new and delivered to the site in an undamaged condition.

Galvanized Products: Assemblies called out to be galvanized shall be galvanized after
fabrication, per ASTM A-123.

Assembilies called out to be stainless steel shall be Type 304
MATERIALS FOR STEEL MESH

Steel Mesh Types: Stainless steel type mesh, and as indicated on the Drawings, as follows:

STAINLESS STEEL MESH STRUCTURES AND RIGGING SYSTEMS 055968 - 4



2.3

A

New Red Panda Exhibit
Maryland Zoo Baltimore

1. Type 304 stainless steel hand woven wire rope mesh with double hitch splice (tuck) at
each connection. Maximum opening shall be measured from corner to corner when fully
tensioned after installation. Black Oxide finish.

a. Mesh Enclosures:

1) Habitat A: 1.5” x 1.5” x 1/16” mesh.
2) Habitat B: 2" x 2” x 1/16” mesh.

MATERIALS FOR RIGGING

Provide types and sizes as required for wire rope sizes indicated on the Structural Drawings, or
per delegated design engineer, including, but not limited to the following:

Cables.
Turnbuckles.
Swage sockets.
Field adjustments.
Anchor shackles.

b=

PART 3 - EXECUTION

3.1

A

3.2

A

B.

C.

D.

3.3

A

B.

C.

INSTALLATION OF STRUCTURAL WORK

Install, erect, and tension all required structural work to the criteria of Division 05 Section
“Structural Steel Framing” and the Structural Drawings.

INSTALLATION OF STEEL MESH

Prior to installing any mesh, verify that all necessary structural work is finished and in place
ready to receive work. Do not proceed with installation in areas of discrepancy until all such
discrepancies have been resolved.

Verify that field conditions are acceptable and are ready to receive work. Do not install until any
unsatisfactory conditions are corrected. Beginning Work constitutes contractor's acceptance of
conditions as satisfactory.

Install all work in accordance with approved shop drawings.

All loose ends of cables and mesh shall be finished with a double “NICO” press crimp, and
ground smooth. No loose cable ends of sharp edges will be permitted.

PREPARATION OF STEEL ASSEMBLIES
Verify dimensions on site prior to shop fabrication.
Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

Fabricate steel assemblies as noted on structural drawings and to American Institute of Steel
Construction standards.
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Fabricate items with joints tightly fitted and secured. Make exposed joints butt tight, flush, and
hairline. All oversized holes required for fabrication shall be welded & plugged. No holes,
cavities, or other voids will be acceptable, unless specifically designed into the caging system.
Continuously seal joined members by continuous welds.

Fit and shop assemble in largest practical sections, for delivery to site.

Exposed Mechanical Fastenings: Flush countersunk torx or hex socket machine screws and
bolts; stainless steel finish; unobtrusively located; consistent with design of component, except

where specifically noted otherwise.

Grind exposed welds flush and smooth with adjacent finished surface. Ease exposed edges to
small uniform radius of 1/8". Radius all corners to 1/4".

Galvanize items in accordance to ASTM A-123 and hardware to ASTM A-153.

Do not prime surfaces in direct contact bond with concrete or where field welding is required.
Prime paint items scheduled with one coat.

INSTALLATION
Install items plumb and level, accurately fitted, free from distortion or defects.

After installation, touch-up field welds, scratched or damaged surfaces with specified touch-up
paint.

Remove all sharp edges, burrs, corners and slivers that, in the opinion of the Architect, and/or
Owner could injure animals or keepers.

Apply specified sealant to all gaps in any of the following areas:

1. Between adjacent construction.
2. Where specifically detailed.
3. Where required to comply with the Animal Management Requirements of Construction

procedures listed elsewhere in this Specification Section.
WELDING REQUIREMENTS
All exposed welds shall be ground smooth and galvanized.

Remove all sharp edges, burrs, corners, and slivers, which in the opinion of the Architect and/or
Owner, could injure animals or keepers.

ANIMAL MANAGEMENT AND REQUIREMENTS OF CONSTRUCTION

As indicated in Division 01 Section “Animal Management Requirements of Construction” and as
shown on drawings.

END OF SECTION 055968
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SECTION 061000 - ROUGH CARPENTRY
PART 1- GENERAL

1.1 SUMMARY
A. Section Includes:

1. Wood products.

2. Wood-preservative-treated lumber.
3. Dimension lumber framing.

4. Miscellaneous lumber.

B. Related Requirements:

1. Section 061600 "Sheathing" for roof and wall sheathing.
2. Section 061753 "Shop-Fabricated Wood Trusses" for wood trusses made from

dimension lumber.

1.2 DEFINITIONS
A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension.

B. Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches
nominal size in least dimension.

C. Exposed Framing: Framing not concealed by other construction.

D. Lumber grading agencies, and abbreviations used to reference them, include the
following:

1. NeLMA: Northeastern Lumber Manufacturers' Association.
2. NLGA: National Lumber Grades Authority.
3. SPIB: The Southern Pine Inspection Bureau.

1.3 ACTION SUBMITTALS

A Product Data: For each type of process and factory-fabricated product. Indicate
component materials and dimensions and include construction and application details.

1. Include data for wood-preservative treatment from chemical treatment
manufacturer and certification by treating plant that treated materials comply with
requirements. Indicate type of preservative used and net amount of preservative

retained.
2. For products receiving a waterborne treatment, include statement that moisture
content of treated materials was reduced to levels specified before shipment to

Project site.
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1.4 INFORMATIONAL SUBMITTALS
A. Material Certificates:

1. For dimension lumber specified to comply with minimum allowable unit stresses.
Indicate species and grade selected for each use and design values approved by
the ALSC Board of Review.

2. For preservative-treated wood products. Indicate type of preservative used and net
amount of preservative retained.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Stack wood products flat with spacers beneath and between each bundle to provide air
circulation. Protect wood products from weather by covering with waterproof sheeting,
securely anchored. Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WOOD PRODUCTS
A. Lumber: Comply with DOC PS 20 and applicable rules of grading agencies indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.
For exposed lumber indicated to receive a stained or natural finish, omit grade
stamp and provide certificates of grade compliance issued by grading agency.

3. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20
for moisture content specified. Where actual sizes are indicated, they are minimum
dressed sizes for dry wood products.

4. Dress lumber, S4S, unless otherwise indicated.
B. Maximum Moisture Content:
1. Dimension Lumber: 19 percent unless otherwise indicated.
2.2 WOOD-PRESERVATIVE-TREATED LUMBER

A. Preservative Treatment by Pressure Process: AWPA U1, Use categories as follows:

1. UC2: Interior construction not in contact with ground but may be subject to
moisture. Include

2. Preservative Chemicals: Acceptable to authorities having jurisdiction and
containing no arsenic or chromium.

3. For exposed items indicated to receive a stained or natural finish, chemical

formulations are not to require incising, contain colorants, bleed through, or
otherwise adversely affect finishes.
4. After treatment, redry dimension lumber to 19 percent maximum moisture content.

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use
material that is warped or that does not comply with requirements for untreated material.
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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, omit marking
and provide certificates of treatment compliance issued by inspection agency.

D. Application: Treat items indicated on Drawings, and the following:

1. Wood sills, blocking, and similar concealed members in contact with masonry or
concrete.

DIMENSION LUMBER FRAMING

A. Joists, Rafters, and Other Framing by Grade: No. 1 grade.
1. Species:

a. Douglas fir-larch (north); NLGA.

B. Exposed Framing: Hand-select material indicated to receive a stained or natural finish for
uniformity of appearance and freedom from characteristics, on exposed surfaces and
edges, that would impair finish appearance, including decay, honeycomb, knot-holes,
shake, splits, torn grain, and wane.

1. Species and Grade:

a. As selected above for load-bearing construction of same type.

MISCELLANEOUS LUMBER

A. Provide miscellaneous lumber indicated and lumber for support or attachment of other
construction, including the following:

1. Blocking.

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.

C. 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.

FASTENERS

A. General: Fasteners are to be of size and type indicated and comply with requirements
specified in this article for material and manufacture. Provide nails or screws, in sufficient

ROUGH CARPENTRY 061000 - 3



New Red Panda Exhibit
Maryland Zoo in Baltimore

length, to penetrate not less than 1-1/2 inches into wood substrate.

1. Where rough carpentry is exposed to weather, pressure-preservative treated, or in
area of high relative humidity, provide fasteners with hot-dip zinc coating
complying with ASTM A153/A153M or ASTM F2329.

Nails, Brads, and Staples: ASTM F1667.

Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to
authorities having jurisdiction, based on ICC-ES AC70.

PART 3 - EXECUTION

3.1 INSTALLATION

A

Set work to required levels and lines, with members plumb, true to line, cut, and fitted. Fit
rough carpentry accurately to other construction. Locate blocking and similar supports to
comply with requirements for attaching other construction.

Do not splice structural members between supports unless otherwise indicated.

Provide blocking and framing as indicated and as required to support facing materials,
fixtures, specialty items, and trim.

Sort and select lumber so that natural characteristics do not interfere with installation or
with fastening other materials to lumber. Do not use materials with defects that interfere
with function of member or pieces that are too small to use with minimum number of
joints or optimum joint arrangement.

Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-
treated lumber.

1. Use inorganic boron for items that are continuously protected from liquid water.

Where wood-preservative-treated lumber is installed adjacent to metal decking, install
continuous flexible flashing separator between wood and metal decking.

Securely attach rough carpentry work to substrate by anchoring and fastening as
indicated, complying with the following:

1. Table 2304.10.1, "Fastening Schedule," in ICC's International Building Code (IBC).
2. ICC-ES evaluation report for fastener.

Securely attach roofing nailers to substrates by anchoring and fastening to withstand
bending, shear, or other stresses imparted by Project wind loads and fastener-resistance
loads as designed in accordance with ASCE/SEI 7.

Use steel common nails unless otherwise indicated. Select fasteners of size that will not
fully penetrate members where opposite side will be exposed to view or will receive finish
materials. Make tight connections between members. Install fasteners without splitting
wood. Drive nails snug but do not countersink nail heads unless otherwise indicated.
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3.2 INSTALLATION OF WOOD BLOCKING AND NAILERS

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 wood blocking to substrates to support applied loading. Recess bolts and nuts
flush with surfaces unless otherwise indicated.

C. Attach wood roofing nailers securely to substrate to resist the designed outward and
upward wind loads indicated on Drawings and in accordance with ANSI/SPRI ED-1,

Tables A6 and A7.

3.3 INSTALLATION OF CEILING JOIST AND RAFTER FRAMING

A. Rafters: Notch to fit exterior wall plates and toe nail or use metal framing anchors as
indicated in drawings. Double rafters to form headers and trimmers at openings in roof
framing, if any, and support with metal hangers. Where rafters abut at ridge, place
directly opposite each other and nail to ridge member or use metal ridge hangers.

1. At hips, provide hip rafter of size indicated or, if not indicated, of same thickness as

regular rafters and 2 inches deeper. Bevel ends of jack rafters for full bearing
against hip rafter.

3.4 PROTECTION
A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite

protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate
treatment. Apply borate solution by spraying to comply with EPA-registered label.

END OF SECTION 061000
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SECTION 061300 - HEAVY TIMBER CONSTRUCTION

PART 1- GENERAL

1.1 SUMMARY

A. Section Includes:

1. Timber.
2. Miscellaneous materials.
B. Related Requirements:
1. Section 061000 "Rough Carpentry" for dimension lumber items associated with

heavy timber framing.

1.2 DEFINITIONS

A. Timbers: Lumber of 5 inches nominal or greater in least dimension.

B. Inspection agencies, and the abbreviations used to reference them, include the following:
NLGA: National Lumber Grades Authority.
SPIB: Southern Pine Inspection Bureau (The).

WCLIB: West Coast Lumber Inspection Bureau.
WWPA: Western Wood Products Association.

Pob=

1.3 ACTION SUBMITTALS

A. Shop Drawings: For heavy timber framing. Show layout, dimensions of each member,
and details of connections.

B. Samples: Not less than 24 inches long by full design width/depth, showing the range of

variation to be expected in appearance, including surface texture, of wood products.
Apply a coat of penetrating sealer to Samples.

14 INFORMATIONAL SUBMITTALS
A. Material Certificates:
1. For timbers specified to comply with minimum allowable unit stresses. Indicate
species and grade selected for each use and design values approved by ALSC's

Board of Review.

B. Certificates of Inspection: Issued by lumber-grading agency for exposed timber not
marked with grade stamp.
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1.5 DELIVERY, STORAGE, AND HANDLING

A

Schedule delivery of materials to avoid extended on-site storage and to avoid delaying
the Work.

Store materials under cover and protected from weather and contact with damp or wet
surfaces. Provide for air circulation within and around stacks and under temporary
coverings.

PART 2 - PRODUCTS

2.1 TIMBER

A

Comply with DOC PS 20 and with grading rules of lumber-grading agencies certified by
ALSC's Board of Review as applicable.

1. Factory mark each item of timber with grade stamp of grading agency.
For exposed timber indicated to receive a stained or natural finish, apply grade
stamps to surfaces that are not exposed to view, or omit grade stamps and provide
certificates of grade compliance issued by grading agency.

B. Timber Species and Grade:
1. Hem-fir or hem-fir (North); Select Structural, NLGA, WCLIB, or WWPA.
2. Southern pine; Select Structural, SPIB.
C. Moisture Content: Provide timber with 19 percent maximum moisture content at time of
dressing.
D. Dressing: Provide timber that is rough sawn (Rgh).
2.2 MISCELLANEOUS MATERIALS
A. End Sealer: Manufacturer's standard, transparent, colorless wood sealer that is effective
in retarding the transmission of moisture at cross-grain cuts and is compatible with
indicated finish.
B. Penetrating Sealer: Manufacturer's standard, transparent, penetrating wood sealer that is
compatible with indicated finish.
2.3 FABRICATION
A. Camber: Fabricate horizontal members with natural convex bow (crown) up, to provide
camber.
B. Coat crosscuts with end sealer.
C. Seal Coat: After fabricating and surfacing each unit, apply a saturation coat of

penetrating sealer on surfaces of each unit.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. General: Erect heavy timber framing true and plumb. Provide temporary bracing to
maintain lines and levels until permanent supporting members are in place.

1. Install horizontal members with crown edge up and provide not less than 4 inches
of bearing on supports. Provide continuous members.
2. Handle and temporarily support heavy timber framing to prevent surface damage,

compression, and other effects that might interfere with indicated finish.

B. Cutting: Avoid extra cutting after fabrication. Where field fitting is unavoidable, comply
with requirements for shop fabrication.

3.2 ADJUSTING

A. Repair damaged surfaces and finishes after completing erection. Replace damaged
heavy timber framing if repairs are not approved by Architect.

END OF SECTION 061300
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SECTION 061600 - SHEATHING
PART 1- GENERAL

1.1 SUMMARY
A. Section Includes:
1 Roof sheathing.
2 Composite insulated wall sheathing with integral weather-resistive barrier.
3. Interior ceiling sheathing.
4 Sheathing joint-and-penetration treatment materials.

B. Related Requirements:

1. Section 044313.16 "Adhered Stone Masonry Veneer" for drainage mat applied
over wall sheathing.

2. Section 07411.13 “Formed Metal Roof Panels” for underlayment installed on roof
panels.
1.2 ACTION SUBMITTALS

A. Product Data:

1. Roof sheathing.

2. Composite insulated wall sheathing.

3. Interior ceiling sheathing.

4. Sheathing joint-and-penetration treatment materials.
1.3 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 ROOF SHEATHING
A. Plywood Sheathing, Roofs: , Exposure 1, Structural | sheathing.

1. Span Rating: Not less than 40/20.
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COMPOSITE INSULATED WALL SHEATHING

A. Oriented-Strand-Board-Surfaced, Polyisocyanurate-Foam Sheathing: ASTM C1289,
Type V with DOC PS 2, Exposure 1, Structural 1, with factory-laminated water-resistive
barrier facer over oriented strand board on one face.

1. Basis-of-Design Product: Provide Zip System R-Sheathing as manufactured by
Huber Engineered Woods, LLC.

Polyisocyanurate-Foam Thickness: Not less than 1-1/2 inches.
Oriented-Strand-Board Nominal Thickness: Not less than 5/8 inch.

Edge Profile: Square.

Weather Barrier Facer: Medium-density, phenolic-impregnated sheet material;
ASTM D779, Grade D weather-resistive barrier.

aoRwN

INTERIOR CEILING SHEATHING

A. Plywood: DOC PS 1, Exterior, A-C.

1. Span Rating: Not less than 24.
2. Nominal Thickness: Not less than 23/32 inch.
3. Edge Detail: Square.
4. Surface Finish: Fully sanded face.
FASTENERS
A. General: Provide fasteners of size and type indicated that comply with requirements

specified in this article for material and manufacture.

1. For roof and wall sheathing, provide fasteners with hot-dip zinc coating complying
with ASTM A153/A153M.

B. Nails, Brads, and Staples: ASTM F1667.

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to
authorities having jurisdiction, based on ICC-ES AC70.

D. Screws for Fastening Composite Nail Base Insulated Wall Sheathing to Concrete or
Masonry Wall: Type and length recommended by sheathing manufacturer for thickness
of sheathing to be attached .

SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS

A. Self-Adhering Seam and Flashing Tape: Pressure-sensitive, self-adhering, cold-applied,
seam tape consisting of polyolefin film with acrylic adhesive.
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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. Table 2304.9.1, "Fastening Schedule," in the ICC's International Building Code.

D. Coordinate wall and roof sheathing installation with flashing and joint-sealant installation
so these materials are installed in sequence and manner that prevent exterior moisture
from passing through completed assembly.

E. 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 INSTALLATION OF WOOD STRUCTURAL PANEL

A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered
Wood Construction Guide," for types of structural-use panels and applications indicated.

B. Fastening Methods: Fasten panels as indicated below:

1. Roof Sheathing:

a. Nail to wood framing. Apply a continuous bead of glue to framing members
at edges of sheathing panels.
b. Space panels 1/8 inch apart at edges and ends.

2. Composite Insulated Wall Sheathing:

a. Securely fasten to concrete or masonry substrate.
b. Space panels 1/8 inch apart at edges and ends.
C. Apply self-adhering seam tape to cover space between panels.

3. Interior Ceiling Sheathing:

a. Nail to wood framing. Apply a continuous bead of glue to framing members
at edges of sheathing panels.
b. Space panels 1/8 inch apart at edges and ends.

END OF SECTION 061600
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SECTION 061753 - SHOP-FABRICATED WOOD TRUSSES

PART 1- GENERAL

1.1 SUMMARY

A. Section Includes:

1.

Wood products.

1.2 DEFINITIONS

A. Metal-Plate-Connected Wood Trusses: Planar structural units consisting of metal-plate-
connected members fabricated from dimension lumber and cut and assembled before
delivery to Project site.

1.3 ACTION SUBMITTALS

A. Product Data: For metal-plate connectors, metal truss accessories, and fasteners.

B. Shop Drawings: Show fabrication and installation details for trusses.

1.
2.
3

4.

5.

Show location, pitch, span, camber, configuration, and spacing for each type of
truss required.

Indicate sizes, stress grades, and species of lumber.

Indicate locations of permanent bracing required to prevent buckling of individual
truss members due to design loads.

Indicate type, size, material, finish, design values, orientation, and location of metal
connector plates.

Show splice details and bearing details.

C. Delegated Design Submittals: For metal-plate-connected wood trusses indicated to
comply with performance requirements and design criteria, including analysis data
signed and sealed by the qualified professional engineer responsible for their

preparation.
1.4 INFORMATIONAL SUBMITTALS
A. Qualification Data: For metal connector-plate manufacturer, professional engineer, and,
fabricator.
B. Material Certificates: For dimension lumber specified to comply with minimum specific

gravity. Indicate species and grade selected for each use and specific gravity.

C. Product Certificates: For metal-plate-connected wood trusses, signed by officer of truss-
fabricating firm.
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D. Evaluation Reports: For the following, from ICC-ES:

1. Metal-plate connectors.
2. Metal truss accessories.
1.5 QUALITY ASSURANCE

A. Metal Connector-Plate Manufacturer Qualifications: A manufacturer that is a member of
TPI and that complies with quality-control procedures in TPI 1 for manufacture of

connector plates.

1. Manufacturer's responsibilities include providing professional engineering services
needed to assume engineering responsibility.
2. Engineering Responsibility: Preparation of Shop Drawings and comprehensive

engineering analysis by a qualified professional engineer.

B. Fabricator Qualifications: Shop that participates in a recognized quality-assurance
program, complies with quality-control procedures in TPI 1, and involves third-party
inspection by an independent testing and inspecting agency acceptable to Architect and

authorities having jurisdiction.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Handle and store trusses to comply with recommendations in SBCA BCSI, "Building
Component Safety Information: Guide to Good Practice for Handling, Installing,
Restraining, & Bracing Metal Plate Connected Wood Trusses."

1. Store trusses flat, off of ground, and adequately supported to prevent lateral
bending.
2. Protect trusses from weather by covering with waterproof sheeting, securely
anchored.
3. Provide for air circulation around stacks and under coverings.
B. Inspect trusses showing discoloration, corrosion, or other evidence of deterioration.

Discard and replace trusses that are damaged or defective.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section
014000 "Quality Requirements," to design metal-plate-connected wood trusses.

B. Structural Performance: Metal-plate-connected wood trusses are to be capable of
withstanding design loads within limits and under conditions indicated. Comply with
requirements in TPI 1 unless more stringent requirements are specified below.

1. Design Loads: As indicated.
2. Maximum Deflection under Design Loads:
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a. Roof Trusses: Vertical deflection of 1/360 of span.

Comply with applicable requirements and recommendations of TPI 1, TPI DSB, and
SBCA BCSI.

Wood Structural Design Standard: Comply with applicable requirements in AF&PA's
"National Design Specifications for Wood Construction" and its "Supplement.”

2.2 WOOD PRODUCTS

A

B.

Lumber: DOC PS 20 and applicable rules of any rules-writing agency certified by the
American Lumber Standard Committee (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, omit grade
stamp and provide certificates of grade compliance issued by grading agency.

3. Provide dressed lumber, S4S.
4. Provide dry lumber with 15 percent maximum moisture content at time of dressing.

Minimum Chord Size for Roof Trusses: 2 by 6 inches nominal for both top and bottom
chords.

Minimum Specific Gravity for Top Chords: 0.50

Permanent Bracing: Provide wood bracing that complies with requirements for
miscellaneous lumber in Section 061000 "Rough Carpentry."

23 METAL CONNECTOR PLATES

A

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:

1 Alpine, a division of ITW Inc.
2 Cherokee Metal Products, Inc.; Masengill Machinery Company
3. Eagle Metal Products
4 MiTek Industries, Inc.

Fabricate connector plates to comply with TPI 1.

Hot-Dip 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); G60 coating designation; and not less than 0.036 inch thick.

1. Use for interior locations unless otherwise indicated.

SHOP-FABRICATED WOOD TRUSSES 061753 - 3



New Red Panda Exhibit
Maryland Zoo in Baltimore

24 FASTENERS

A. Provide fasteners of size and type indicated that comply with requirements specified in
this article for material and manufacture.

1. Provide fasteners for use with metal framing anchors that comply with written
recommendations of metal framing manufacturer.

B. Nails, Brads, and Staples: ASTM F1667.

2.5 FABRICATION
A. Cut truss members to accurate lengths, angles, and sizes to produce close-fitting joints.
B. Fabricate metal connector plates to sizes, configurations, thicknesses, and anchorage

details required to withstand design loads for types of joint designs indicated.

C. Assemble truss members in design configuration indicated; use jigs or other means to
ensure uniformity and accuracy of assembly, with joints closely fitted to comply with
tolerances in TPI 1. Position members to produce design camber indicated.

1. Fabricate wood trusses within manufacturing tolerances in TPI 1.

D. Connect truss members by metal connector plates located and securely embedded
simultaneously in both sides of wood members by air or hydraulic press.

2.6 SOURCE QUALITY CONTROL
A. Special Inspections: Owner will engage a qualified special inspector to perform special
inspections.
1. Provide special inspector with access to fabricator's documentation of detailed

fabrication and quality-control procedures that provide a basis for inspection
control of the workmanship and the fabricator's ability to conform to approved
construction documents and referenced standards.

2. Provide special inspector with access to places where wood trusses are being
fabricated to perform inspections.

B. Correct deficiencies in Work that special inspections indicate do not comply with the
Contract Documents.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install wood trusses only after supporting construction is in place and is braced and
secured.
B. If trusses are delivered to Project site in more than one piece, assemble trusses before
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installing.

Hoist trusses in place by lifting equipment suited to sizes and types of trusses required,
exercising care not to damage truss members or joints by out-of-plane bending or other
causes.

Install and brace trusses according to TPl recommendations and as indicated.

Install trusses plumb, square, and true to line and securely fasten to supporting
construction.

Space trusses as indicated on drawings; adjust and align trusses in location before
permanently fastening.

Anchor trusses securely at bearing points; use metal truss tie-downs or floor truss
hangers as applicable. Install fasteners through each fastener hole in metal framing
anchors according to manufacturer's fastening schedules and written instructions.

Install and fasten permanent bracing during truss erection and before construction loads
are applied. Anchor ends of permanent bracing where terminating at walls or beams.

1. Install bracing to comply with Section 061000 "Rough Carpentry."

Install wood trusses within installation tolerances in TPI 1.

Do not alter trusses in field. Do not cut, drill, notch, or remove truss members.
Replace wood trusses that are damaged or do not comply with requirements.

1. Damaged trusses may be repaired according to truss repair details signed and

sealed by the qualified professional engineer responsible for truss design, when
approved by Architect.

REPAIRS AND PROTECTION

A.

Protect wood trusses from weather. If, despite protection, wood trusses become wet,
apply EPA-registered borate treatment. Apply borate solution by spraying to comply with
EPA-registered label.

Repair damaged galvanized coatings on exposed surfaces in accordance with ASTM
A780/A780M and manufacturer's written instructions.

FIELD QUALITY CONTROL

A.

Special Inspections: Owner will engage a qualified special inspector to perform special
inspections to verify that temporary installation restraint/bracing and the permanent
individual truss member restraint/bracing are installed in accordance with the approved
truss submittal package.

END OF SECTION 061753
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SECTION 062013 - EXTERIOR FINISH CARPENTRY

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

SUMMARY

Section Includes:

1. Exterior trim.

2. Lumber soffits.

ACTION SUBMITTALS

Samples for Verification:

1. For each species and cut of lumber and panel products, with half of exposed surface
finished; 50 sq. in. for lumber and 8 by 10 inches for panels.

INFORMATIONAL SUBMITTALS

Compliance Certificates:

1. For lumber that is not marked with grade stamp.

DELIVERY, STORAGE, AND HANDLING

Stack lumber flat with spacers between each bundle to provide air circulation.

1. Protect materials from weather by covering with waterproof sheeting, securely anchored.
2. Provide for air circulation around stacks and under coverings.

FIELD CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecast weather
conditions permit work to be performed and at least one coat of specified finish can be applied

without exposure to rain, snow, or dampness.

Do not install finish carpentry materials that are wet, moisture damaged, or mold damaged.

1. Indications that materials are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.
2. Indications that materials are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.
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PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is
indicated, comply with applicable rules of any rules-writing agency certified by the American
Lumber Standard Committee's (ALSC) Board of Review. Grade lumber by an agency certified
by the ALSC's Board of Review to inspect and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of inspection agency, indicating
grade, species, moisture content at time of surfacing, and mill.
2. For exposed lumber, mark grade stamp on end or back of each piece, or omit grade

stamp and provide certificates of grade compliance issued by inspection agency.

2.2 EXTERIOR TRIM
A. Lumber Trim for Transparent Finish (Stain or Clear Finish):
1. Species and Grade:

a. Hem-fir; NLGA, WCLIB, or WWPA 1 Common.
b. Southern pine; SPIB C & Btr.

2. Maximum Moisture Content: 15 percent with at least 85 percent of shipment at 12
percent or less.
3. Finger Jointing: Not allowed.
4. Face Surface: Saw textured.
2.3 LUMBER SOFFITS

A. Provide kiln-dried lumber siding complying with DOC PS 20.
B. Species and Grade:

1. Hem-fir; NLGA, WCLIB, or WWPA 1 Common.
2. Southern pine; SPIB C & Bir.

C. Pattern:
1. V-edge, smooth-faced tongue and groove, actual face width (coverage) and thickness of
5-1/8 by 23/32 inch.
2.4 MISCELLANEOUS MATERIALS

A. Fasteners for Exterior Finish Carpentry: Provide nails or screws, in sufficient length to penetrate
not less than 1-1/2 inches into wood substrate.

1. Provide stainless steel or hot-dip galvanized-steel fasteners.
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Wood Glue: Waterproof resorcinol glue recommended by manufacturer for exterior carpentry
use.

Continuous Soffit Vents: Aluminum hat channel shape with perforations, 2 inches wide and in
lengths not less than 96 inches.

1. Finish: Brown paint.

FABRICATION

Back out or kerf backs of standing and running trim wider than 5 inches, except members with
ends exposed in finished work.

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A.

3.3

A.

B.

EXAMINATION

Examine substrates, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

Examine finish carpentry materials before installation. Reject materials that are wet, moisture
damaged, and mold damaged.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean substrates of projections and substances detrimental to application.

INSTALLATION, GENERAL

Do not use materials that are unsound, warped, improperly treated or finished, inadequately
seasoned, or too small to fabricate with proper jointing arrangements.

1. Do not use manufactured units with defective surfaces, sizes, or patterns.
Install exterior finish carpentry level, plumb, true, and aligned with adjacent materials.

1. Use concealed shims where necessary for alignment.

2. Scribe and cut exterior finish carpentry to fit adjoining work.

3 Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining exterior
finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch
maximum offset for reveal installation.

4. Coordinate exterior finish carpentry with materials and systems in or adjacent to it.
5. Provide cutouts for mechanical and electrical items that penetrate exterior finish
carpentry.
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INSTALLATION OF TRIM
Install flat-grain lumber with bark side exposed to weather.
Install trim with minimum number of joints as is practical, using full-length pieces from maximum
lengths of lumber available. Do not use pieces less than 24 inches long, except where

necessary.

1. Use scarf joints for end-to-end joints.
2. Stagger end joints in adjacent and related members.

Fit exterior joints to exclude water.

1. Cope at returns and miter at corners to produce tight-fitting joints, with full-surface contact
throughout length of joint.

2. Plane backs of casings to provide uniform thickness across joints, where necessary for
alignment.

Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand unless
otherwise indicated.

ADJUSTING

Replace exterior finish carpentry that is damaged or does not comply with requirements.

1. Exterior finish carpentry may be repaired or refinished if work complies with requirements
and shows no evidence of repair or refinishing.

Adjust joinery for uniform appearance.

CLEANING
Clean exterior finish carpentry on exposed and semiexposed surfaces.

Touch up factory-applied finishes to restore damaged or soiled areas.

PROTECTION
Protect installed products from damage from weather and other causes during construction.

Remove and replace finish carpentry materials that are wet, moisture damaged, and mold
damaged.

1. Indications that materials are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.
2. Indications that materials are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

END OF SECTION 062013
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SECTION 071616 - CRYSTALLINE WATERPROOFING

PART 1- GENERAL

1.1 SUMMARY

A. Section Includes:

1. Crystalline waterproofing.
B. Related Requirements:
1. Section 033713 "Shotcrete" for preparation and application of wet-mix concrete to

receive waterproofing.

1.2 DEFINITIONS

A. Compatible: Material that will not adversely affect adjacent materials, is chemically
compatible with adjacent materials, and where required for bond, achieves adhesive
compatibility with adjacent materials.

B. Chemically Compatible: Material that will not break down, deteriorate, degrade, or
prematurely fail when in contact with another material. Material that will not cause
chemical breakdown, deterioration, degradation, staining, or premature failure of another
material.

C. Adhesive Compatibility: Material that will develop bond strength or provide a suitable

surface for another material to develop bond strength, complying with specified
performance requirements when in contact with another material.

1.3 COORDINATION

A. Coordinate Work under this Section with adjacent concrete foundation Work, including
other waterproofing systems.

1.4 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.
1. Review waterproofing requirements including, but not limited to, the following:
a. Minimum concrete curing period.
b. Forecasted weather conditions.
C. Repairs.
d. Field quality control.
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ACTION SUBMITTALS

A. Product Data: For each type of product.

INFORMATIONAL SUBMITTALS
A. Qualification Statement: For Applicator.

B. Product Test Reports: For each product formulation, for tests performed by manufacturer
and witnessed by a qualified testing agency.

C. Sample warranties.

QUALITY ASSURANCE

A. Applicator Qualifications: Entity that employs applicators and supervisors who are trained
and approved by waterproofing manufacturer in applying crystalline waterproofing similar
in material, design, and extent to that indicated for this Project, whose work has resulted
in applications with a record of successful in-service performance.

MOCKUPS
A. Build mockups to set quality standards for materials and execution.
1. Build mockup as indicated on Drawings.
Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Owner specifically approves such
deviations by Change Order.
3. Subject to compliance with requirements, approved mockups may become part of
the completed Work if undisturbed at time of Substantial Completion.

DELIVERY, STORAGE, AND HANDLING

A. Deliver packaged waterproofing materials in original undamaged containers, with
manufacturer's labels and seals intact.

B. Store materials in dry environment at a temperature above 45 degrees F.

C. Do not use materials stored for more than 24 months from date of manufacture.

FIELD CONDITIONS

A. Weather Limitations: Proceed with application only when existing and forecasted
weather conditions permit crystalline waterproofing to be applied in accordance with
manufacturer's written instructions and warranty requirements.

B. Proceed with waterproofing work only after installation of pipe sleeves, vents, curbs,
inserts, drains, and other projections through the substrate to be waterproofed have
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been completed. Proceed only after substrate defects, including honeycombs, voids, and
cracks, have been repaired to provide a sound substrate free of forming materials,
including reveal inserts.

1.1 WARRANTY

A

Manufacturer's Material Warranty: Manufacturer agrees to replace waterproofing that
fails to remain watertight within specified warranty period.

1. Warranty includes replacement of waterproofing system.
2. Warranty Period: Ten years from date of Substantial Completion.

Applicator's Special Warranty: Submit warranty signed by Applicator, to replace
waterproofing that fails to remain watertight within specified warranty period covering
Work of this Section.

1. Warranty includes leak remediation, and coverage for failure to meet specified
requirements, including defects caused by faulty workmanship.
2. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 WATERPROOFING MATERIALS

A

Crystalline Waterproofing: Prepackaged, gray-colored proprietary blend of portland
cement, specially treated sand, and active chemicals that, when mixed with water and
applied, penetrates into exhibit rockwork shotcrete and reacts chemically with the
byproducts of cement hydration in the presence of water to develop crystalline growth
within substrate capillaries to produce an impervious, dense, waterproof substrate; with
properties complying with or exceeding the criteria specified below.

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

a. ChemMasters, Inc
b. Euclid Chemical Company (The); a subsidiary of RPM International, Inc.
C. Sika Corporation
d. Tremco Incorporated

2. Water Permeability: Maximum zero for water at 30 ft. when tested in accordance
with COE CRD-C 48.

3. Compressive Strength: Minimum 4000 psi at 28 days when tested in accordance
with ASTM C109/C109M.

4. Self-Sealing: Autogenous crack sealing of treated concrete for cracks with width of
0.02 inch or greater when subjected to hydrostatic pressure of 65 psi.

5. Sulfate Resistance: The waterproofing treatment must improve concrete resistance

to sulfates by reducing permeability without affecting compressive strength;
performance to be verified by independent testing.

6. Potable Water Containment: Products of this Section must be certified to NSF 61
for use with potable water.
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2.2 ACCESSORY MATERIALS

A. General: Accessory materials as recommended in writing by waterproofing manufacturer
for intended use.

B. Patching Compound: Factory-premixed cementitious repair mortar, crack filler, or sealant
recommended in writing by waterproofing manufacturer for filling and patching tie holes,
honeycombs, reveals, and other imperfections; and compatible with substrate and other
materials indicated.

C. Plugging Compound: Factory-premixed cementitious compound with hydrophobic
properties and recommended in writing by waterproofing manufacturer; resistant to water
and moisture but vapor permeable for all standard applications (vertical, overhead, and
horizontal surfaces not exposed to vehicular traffic); and compatible with substrate and
other materials indicated.

D. Water: Potable.

2.3 MIXES
A. Crystalline Waterproofing: Add prepackaged dry ingredients to water in accordance with

manufacturer's written instructions. Blend together with mechanical mixer or by hand to
required consistency.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

Examine substrates, areas, and conditions, with Applicator present, for suitable
conditions where waterproofing is to be applied.

B. Proceed with application only after unsatisfactory conditions have been corrected.

C. Notify Architect in writing of active leaks or defects that would affect system
performance.

3.2 PREPARATION

A. Comply with manufacturer's written instructions.

B. Protect other work from damage caused by cleaning, preparation, and application of
waterproofing. Provide temporary enclosure to confine spraying operation and to ensure
adequate ambient temperatures and ventilation conditions for application.

C. Do not allow waterproofing, patching, and plugging materials to enter reveals or annular
spaces intended for resilient sealants or gaskets, such as joint spaces between pipes
and pipe sleeves.

D. Stop active water leaks with plugging compound.
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E. Repair damaged or unsatisfactory substrate with patching compound.
1. At holes and cracks 1/16 inch wide or larger in substrate, remove loosened chips
and cut reveal with sides perpendicular to surface, not tapered, and minimum
1 inch deep. Fill reveal with patching compound flush with surface.
F. Surface Preparation: Remove efflorescence, chalk, dust, dirt, mortar spatter, grease,
oils, paint, curing compounds, and form-release agents to ensure that waterproofing
bonds to surfaces.

1. Clean shotcrete surfaces in accordance with ASTM D4258.

3.3 APPLICATION OF CRYSTALLINE WATERPROOFING

A. General: Comply with waterproofing manufacturer's written instructions for application

and curing.

1. Saturate surface with water for several hours and maintain damp condition until
applying waterproofing. Remove standing water.

2. Apply waterproofing to surfaces, and extend waterproofing onto adjacent surfaces
as follows:
a. Onto every substrate in areas indicated for treatment, including pits

sumpsand similar offsets and features.
3. Number of Coats: Number required for specified water permeability.
4. Application Method: Apply to ensure that each coat fills voids and is in full contact
with substrate or previous coat.
5. Dampen surface between coats.
B. Final Coat Finish: Spray textured.

C. Curing: Moist-cure waterproofing for three days immediately after final coat has set,
followed by air drying, unless otherwise recommended in writing by manufacturer.

END OF SECTION 071616
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SECTION 072119 - FOAMED-IN-PLACE INSULATION

PART 1- GENERAL

1.1 SUMMARY

A. Section Includes:

1. Closed-cell spray polyurethane foam insulation.
2. Accessories.
1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS
A. Qualification Statements: For Installer.
1.4 QUALITY ASSURANCE
A. Installer Qualifications: An authorized representative who is trained and approved by
manufacturer.

PART 2 - PRODUCTS

21 CLOSED-CELL SPRAY POLYURETHANE FOAM INSULATION

A. Closed-Cell Spray Polyurethane Foam: ASTM C1029, Type I, minimum density of 1.5
Ib/cu. ft. and minimum aged R-value at 1-inch thickness of 6.2 deg F x h x sq. ft./Btu at
75 deg F.

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

Carlisle Spray Foam Insulation

Gaco; Holcim Building Envelope

Johns Manville; a Berkshire Hathaway company

Master Builders Solutions, brand of MBCC Group, a Sika company

aoow

2. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified
testing agency. Identify products with appropriate markings of applicable testing
agency.
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a. Flame-Spread Index: 25 or less.
b. Smoke-Developed Index: 450 or less.
3. Fire Propagation Characteristics: Passes NFPA 276 testing as part of an approved
assembly.
2.2 ACCESSORIES

A. Primer: Material recommended by insulation manufacturer where required for adhesion
of insulation to substrates.

PART 3 - EXECUTION

3.1 PREPARATION
A. Verify that substrates are clean, dry, and free of substances that are harmful to
insulation.
B. Priming: Prime substrates where recommended by insulation manufacturer. Apply primer

to comply with insulation manufacturer's written instructions. Confine primers to areas to
be insulated; do not allow spillage or migration onto adjoining surfaces.

3.2 INSTALLATION

A. Comply with insulation manufacturer's written instructions applicable to products and
applications.

B. Spray insulation to envelop entire area to be insulated and fill voids.

C. Apply in multiple passes to not exceed maximum thicknesses recommended by
manufacturer. Do not spray into rising foam.

D. Framed Construction: Install into cavities formed by framing members to achieve
thickness indicated on Drawings.

E. Miscellaneous Voids: Apply according to manufacturer's written instructions.
3.3 PROTECTION
A. Protect installed insulation from damage due to harmful weather exposures, physical

abuse, and other causes.

END OF SECTION 072119
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SECTION 074113.13 - FORMED METAL ROOF PANELS

PART 1- GENERAL

1.1 SUMMARY

A. Section Includes:

1. Corrugated-profile, exposed-fastener metal roof panels.
2. Underlayment.
1.2 COORDINATION
A. Coordinate sizes and locations of roof penetrations with actual equipment provided.
B. Coordinate metal roof panel installation with flashing, trim, construction of soffits, and

other adjoining work to provide a leakproof, secure, and noncorrosive installation.

1.3 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.
1. Meet with Owner, Architect, Owner's insurer if applicable, metal roof panel

Installer, metal roof panel manufacturer's representative, and installers whose work
interfaces with or affects metal roof panels, including installers of roof accessories
and roof-mounted equipment.

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

3. Review methods and procedures related to metal roof panel installation, including
manufacturer's written instructions.

4. Examine support conditions for compliance with requirements, including alignment
between and attachment to structural members.

5. Review flashings, special details, penetrations, and condition of other construction
that affect metal roof panels.

6. Review governing regulations and requirements for insurance, certificates, and
tests and inspections if applicable.

7. Review temporary protection requirements for metal roof panel systems during and
after installation.

8. Review procedures for repair of metal roof panels damaged after installation.

9. Document proceedings, including corrective measures and actions required, and

furnish copy of record to each participant.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.
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1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for each type of panel and accessory.

Shop Drawings:
1. Include fabrication and installation layouts of metal roof panels; details of edge

conditions, joints, panel profiles, corners, anchorages, attachment system, trim,
flashings, closures, and accessories; and special details.

2. Accessories: Include details of flashing, trim, and anchorage systems, at a scale of

not less than 1-1/2 inches per 12 inches.

Samples for Verification: Actual sample of finished products for each type of exposed
finish for metal roof panels, clips, fasteners, closures, and other metal panel accessories.

1. Size: Manufacturers' standard size.

INFORMATIONAL SUBMITTALS

A.

Product Test Reports: For formed metal roof panels, for tests performed by a qualified
testing agency.

Field quality-control reports.
Qualification Statements: For roof installers.

Sample warranties.

CLOSEOUT SUBMITTALS

A. Maintenance Data: For metal roof panels.
QUALITY ASSURANCE
A. Roof Installer Qualifications: Entity that employs a supervisor who is an NRCA

ProCertified Roofing Foreman and not less than 20 percent of installers who are NRCA
ProCertified Metal Panel Roof Systems Installers.

DELIVERY, STORAGE, AND HANDLING

A.

Deliver components, metal roof panels, and other manufactured items so as not to be
damaged or deformed. Package metal roof panels for protection during transportation
and handling.

Unload, store, and erect metal roof panels in a manner to prevent bending, warping,
twisting, and surface damage.

Stack metal roof panels horizontally on platforms or pallets, covered with suitable
weathertight and ventilated covering. Store metal roof panels to ensure dryness, with
positive slope for drainage of water. Do not store metal roof panels in contact with other
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materials that might cause staining, denting, or other surface damage.

D. Retain strippable protective covering on metal roof panels during installation.

1.9 FIELD CONDITIONS
A. Weather Limitations: Proceed with installation only when existing and forecasted weather

conditions permit assembly of metal roof panels to be performed in accordance with
manufacturers' written installation instructions and warranty requirements.

1.10 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of metal roof
panel systems that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Structural failures, including rupturing, cracking, or puncturing.
b. Deterioration of metals and other materials beyond normal weathering.
2. Warranty Period: Two years from date of Substantial Completion.
B. Special Warranty on Panel Finishes: Manufacturer agrees to repair finish or replace

metal roof panels that show evidence of deterioration of factory-applied finishes within
specified warranty period.

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:
a. Color fading more than 5 Delta E units when tested in accordance with
ASTM D2244.
b. Chalking in excess of a No. 8 rating when tested in accordance with ASTM
D4214.
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

21 PERFORMANCE REQUIREMENTS

A. Structural Performance: Provide metal roof panel systems capable of withstanding the
effects of the following loads when tested in accordance with ASTM E1592:

1. Wind Loads: As indicated on Drawings.
2. Other Design Loads: As indicated on Drawings.
3. Deflection Limits: For wind loads, no greater than 1/180 of the span.

B. Watertightness: No water penetration when tested in accordance with ASTM E2140 for
hydrostatic-head resistance.
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Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for
wind-uplift-resistance class indicated.

1. Uplift Rating: UL 90.

Thermal Movements: Allow for thermal movements from ambient and surface
temperature changes.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

2.2 EXPOSED-FASTENER METAL ROOF PANELS, GENERAL

A

Provide factory-formed metal roof panels designed to be installed by lapping side edges
of adjacent panels and mechanically attaching panels to supports using exposed
fasteners. Include all accessories required for weathertight installation.

23 CORRUGATED-PROFILE, EXPOSED-FASTENER METAL ROOF PANELS

A

Basis-of-Design Product: Subject to compliance with Div. 01 requirements regarding
substitutions, provide 7/8-inch corrugated metal roofing panels as manufactured by
Western States Metal Roofing. A comparable product by one of the following may be
considered:

Berridge Manufacturing Company
CENTRIA, a Nucor Brand

Fabral; a brand of Flack Global Metals
MBCI; Cornerstone Building Brands
Morin - A Kingspan Group Company

aorON =

Metal Roof Panels: Formed with alternating curved ribs.

Structural Support: Over solid deck.

Material: Metallic-coated stee.

Rib Spacing: 2.67 inches o.c. across width of panel.
Panel Coverage: 34.67 inches.

Panel Height: 0.875 inch.

Fasteners: Manufacturer's standard screw fasteners.

oakrwN~

24 METAL ROOF PANEL MATERIAL

A

Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with
minimum ASTM A653/A653M, G90 coating designation, or aluminum-zinc alloy-coated
steel sheet complying with minimum ASTM A792/A792M, Class AZ50 coating
designation; structural quality. Sheet prepainted by coil-coating process to comply with
ASTM A755/A755M.

Nominal Thickness: 0.034 inch.

Surface: Smooth, flat texture.

Exterior Finish: four-coat Fluropon print system.
Color: Streaked Rust.

hon=
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25 UNDERLAYMENT

A

B.

Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied,
sheet underlayment, a minimum of 30 mils thick, specifically designed to withstand high
metal temperatures beneath metal roofing. Provide primer when recommended by
underlayment manufacturer.

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

a. Carlisle WIP Products; a brand of Carlisle Construction Materials

b. Henry, a Carlisle Company (formerly Henry Company and Carlisle Coatings
& Waterproofing Inc. brands)

C. Owens Corning

d. SDP Advanced Polymer Products Inc.

2. Thermal Stability: Stable after testing at 220 deg F; ASTM D1970/D1970M.

3. Low-Temperature Flexibility: Passes after testing at minus 20 deg F; ASTM
D1970/D1970M.

Felt Underlayment: ASTM D226/D226M, Type Il (No. 30), asphalt-saturated organic
felts.

2.6 MISCELLANEOUS MATERIALS

A

Roof Panel Accessories: Provide components required for a complete, weathertight roof
panel system, including trim, fasciae,, clips, flashings, sealants, gaskets, fillers, closure
strips, and similar items. Match material and finish of metal roof panels (manufacturer
recommends color of accessories to accompany Streaked Rust panels be Speckled
Rust)..

1. Closures: Provide closures at eaves and ridges, fabricated of same metal as metal
roof panels.

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from
material recommended by manufacturer.

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-
foam or closed-cell laminated polyethylene; minimum 1-inch- thick, flexible closure
strips; cut or premolded to match metal roof panel profile. Provide closure strips
where indicated or necessary to ensure weathertight construction.

Flashing and Trim: Provide flashing and trim formed from same material as metal roof
panels as required to seal against weather and to provide finished appearance.
Locations include, but are not limited to, eaves, rakes, ridges, fasciae, and fillers. Finish
flashing and trim with same finish system as adjacent metal roof panels (manufacturer
recommends flashing and trim to accompany Streaked Rust be Speckled Rust)..

Roof Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide
exposed fasteners with heads matching color of metal roof panels by means of plastic
caps or factory-applied coating. Provide EPDM or PVC sealing washers for exposed
fasteners.

Roof Panel Sealants: Provide sealant types recommended by manufacturer that are
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compatible with panel materials, are nonstaining, and do not damage panel finish.

1. Joint Sealant: ASTM C920; elastomeric polyurethane or silicone sealant; of type,
grade, class, and use classifications required to seal joints in metal roof panels and
remain weathertight; and as recommended in writing by metal roof panel
manufacturer.

2. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C1311.

2.7 FABRICATION

A

Fabricate and finish metal roof panels and accessories at the factory, by manufacturer's
standard procedures and processes, as necessary to fulfill indicated performance
requirements demonstrated by laboratory testing. Comply with indicated profiles and with
dimensional and structural requirements.

Provide roof panel profile, including major ribs and intermediate stiffening ribs, if any, for
full length of panel.

Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with
manufacturer's recommendations that apply to design, dimensions, metal, and other
characteristics of item indicated.

1. Form exposed sheet metal accessories that are without oil canning, buckling, and
tool marks and that are true to line and levels indicated, with exposed edges folded
back to form hems.

2. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with
flat-lock seams. Tin edges to be seamed, form seams, and solder.

3. Sealed Joints: Form non-expansion, but movable, joints in metal to accommodate
sealant and to comply with manufacturer's recommendations.

4. Conceal fasteners and expansion provisions where possible. Exposed fasteners
are not allowed on faces of accessories exposed to view.

5. Fabricate cleats and attachment devices from same material as accessory being
anchored or from compatible, noncorrosive metal recommended in writing by metal
roof panel manufacturer.

a. Size: As recommended by metal roof panel manufacturer for application, but
not less than thickness of metal being secured.

2.8 FINISHES

A

Protect finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces
are acceptable if they are within one-half of the range of approved Samples. Noticeable
variations in same piece are unacceptable. Variations in appearance of other
components are acceptable if they are within range of approved Samples and are
assembled or installed to minimize contrast.

Steel Roof Panels and Accessories:

1. Four-Coat Fluoropon Print System: Fluoropolymer finish containing not less than

FORMED METAL ROOF PANELS 074113.13 -6



New Red Panda Exhibit
Maryland Zoo in Baltimore

70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare,
pretreat, and apply coating to exposed metal surfaces to comply with coating and
resin manufacturers' written instructions.

2. Concealed Finish: Apply pretreatment and 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.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, metal roof panel supports, and other conditions
affecting performance of the Work.

1. Examine solid roof sheathing to verify that sheathing joints are supported by
framing or blocking and that installation is within flatness tolerances required by
metal roof panel manufacturer.

B. Examine roughing-in for components and systems penetrating metal roof panels to verify
actual locations of penetrations relative to seam locations of metal roof panels before
installation.

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

3.2 INSTALLATION OF UNDERLAYMENT

A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply
with temperature restrictions of underlayment manufacturer for installation. Apply at
locations indicated on Drawings, wrinkle free, in shingle fashion to shed water, and with
end laps of not less than 6 inches staggered 24 inches between courses. Overlap side
edges not less than 3-1/2 inches. Roll laps with roller. Cover underlayment within 14
days.

B. Felt Underlayment: Apply at locations indicated below, in shingle fashion to shed water,
and with lapped joints of not less than 2 inches.

1. Apply on roof not covered by self-adhering sheet underlayment. Lap over edges of
self-adhering sheet underlayment not less than 3 inches, in shingle fashion to shed
water.

3.3 INSTALLATION OF FORMED METAL ROOF PANELS
A. Install metal roof panels in accordance with manufacturer's written instructions in

orientation, sizes, and locations indicated. Anchor metal roof panels and other
components of the Work securely in place, with provisions for thermal and structural

movement.
1. Shim or otherwise plumb substrates receiving metal roof panels.
2. Flash and seal metal roof panels at perimeter of all openings. Fasten with self-
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tapping screws. Do not begin installation until air- or water-resistive barriers and
flashings that are concealed by metal roof panels are installed.

3. Install screw fasteners in predrilled holes.

4, Locate and space fastenings in uniform vertical and horizontal alignment.

5. Install flashing and trim as metal roof panel Work proceeds.

6. Align bottoms of metal roof panels and fasten with blind rivets, bolts, or self-
tapping screws. Fasten flashings and trim around openings and similar elements
with self-tapping screws.

7. Provide weathertight escutcheons for pipe- and conduit-penetrating panels.

B. Fasteners:

1. Steel Roof Panels: Use stainless steel fasteners for surfaces exposed to exterior;
use galvanized-steel fasteners for surfaces exposed to interior.

2. Copper Roof Panels: Use copper, stainless steel, or hardware-bronze fasteners.

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates,
protect against galvanic action as recommended in writing by metal roof panel
manufacturer.

D. Exposed-Fastener, Metal Roof Panels: Fasten metal roof panels to supports with

fasteners at each lapped joint at location and spacing recommended by manufacturer.

1. Lap ribbed or fluted sheets one full rib. Apply bead of joint sealant at lapped
panels. Apply panels and associated items true to line for neat and weathertight

enclosure.

2. Provide metal-backed washers under heads of exposed fasteners bearing on
weather side of metal roof panels.

3. Locate and space exposed fasteners in uniform vertical and horizontal alignment.

Use proper tools to obtain controlled uniform compression for positive seal without
rupture of washer.

4. Install screw fasteners with power tools having controlled torque adjusted to
compress washer tightly without damage to washer, screw threads, or panels.
Install screws in predrilled holes.

5. Flash and seal panels with weather closures at perimeter of all openings.

E. Accessory Installation: Install accessories with positive anchorage to building and
weathertight mounting and provide for thermal expansion. Coordinate installation with
flashings and other components.

1. Install components required for a complete metal roof panel system, including trim,
flashings, sealants, gaskets, fillers, closure strips, and similar items. Provide types
indicated by metal roof panel manufacturer; or, if not indicated, provide types
recommended in writing by metal roof panel manufacturer.

F. Flashing and Trim: Comply with performance requirements and manufacturer's written
installation instructions. Provide concealed fasteners where possible and set units true to
line and level. Install work with laps, joints, and seams that are permanently watertight.

1. Install exposed flashing and trim that are without buckling and tool marks, and that
are true to line and levels indicated, with exposed edges folded back to form hems.
Install sheet metal flashing and trim to fit substrates and achieve waterproof
performance.

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim.
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Space movement joints at a maximum of 10 ft., with no joints allowed within

24 inches of corner or intersection. Where lapped expansion provisions cannot be
used or would not be sufficiently waterproof, form expansion joints of intermeshing
hooked flanges, not less than 1 inch deep, filled with mastic sealant (concealed
within joints).

Pipe and Conduit Penetrations: Fasten and seal to metal roof panels as recommended
by manufacturer.

ERECTION TOLERANCES

A.

Installation Tolerances: Shim and align metal roof panel units within installed tolerance of
1/4 inch in 20 ft. on slope and location lines and within 1/8-inch offset of adjoining faces
and of alignment of matching profiles.

FIELD QUALITY CONTROL

A.

Manufacturer's Field Service: Engage a factory-authorized service representative to test
and inspect completed metal roof panel installation, including accessories. Report results
in writing.

Remove and replace applications where tests and inspections indicate that they do not
comply with specified requirements.

Additional tests and inspections, at Contractor's expense, are performed to determine
compliance of replaced or additional work with specified requirements.

Prepare test and inspection reports.

CLEANING AND PROTECTION

A.

Remove temporary protective coverings and strippable films, if any, as metal roof panels
are installed, unless otherwise indicated in manufacturer's written installation
instructions. On completion of metal roof panel installation, clean finished surfaces as
recommended by metal roof panel manufacturer. Maintain in a clean condition during
construction.

Replace metal roof panels that have been damaged or have deteriorated beyond
successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 074113.13
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SECTION 079200 - JOINT SEALANTS

PART 1- GENERAL

1.1

1.2

1.3

1.4

1.5

SUMMARY

A. Section Includes:

1. Silicone joint sealants.
2. Nonstaining silicone joint sealants.
3. Latex joint sealants.

ACTION SUBMITTALS

A. Product Data:
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1. Silicone joint sealants.
2. Nonstaining silicone joint sealants.
3. Latex joint sealants.
B. 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.

C. Samples for Verification: For each type and color of joint sealant required, provide
Samples with joint sealants in 1/2-inch- wide joints formed between two 6-inch- long
strips of material matching the appearance of exposed surfaces adjacent to joint

sealants.

INFORMATIONAL SUBMITTALS

A. Sample warranties.

CLOSEOUT SUBMITTALS

A. Manufacturers' special warranties.

B. Installer's special warranties.

QUALITY ASSURANCE

A. Installer Qualifications: Authorized representative who is trained and approved by
manufacturer.

JOINT SEALANTS
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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.

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.

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.

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.
PRODUCTS

SOURCE LIMITATIONS

A

Obtain joint sealants from single manufacturer for each sealant type.

JOINT SEALANTS, GENERAL

A

Compeatibility: 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.
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B. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full
range.

2.3 SILICONE JOINT SEALANTS

A. Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25
percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM

C920, Type S, Grade NS, Class 25, Use NT.

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

a Pecora Corporation

b Sherwin-Williams Company (The)

C. Sika Corporation - Building Components
d The Dow Chemical Company

2. Use for joints between interior plumbing fixtures and adjacent non-porous
construction.
24 NONSTAINING SILICONE JOINT SEALANTS

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

a. Pecora Corporation
b. Sika Corporation - Building Components
c. Tremco Incorporated
2. Use for exterior joints between different materials.
25 LATEX JOINT SEALANTS

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF.

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

a. Pecora Corporation
b. Sherwin-Williams Company (The)
c. Tremco Incorporated
2. Use for interior joints between different materials.
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26 JOINT-SEALANT BACKING

A

Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface
skin), Type O (open-cell material), Type B (bicellular material with a surface skin), or any
of the preceding types, as approved in writing by joint-sealant manufacturer for joint
application indicated, and of size and density to control sealant depth and otherwise
contribute to producing optimum sealant performance.

2.7 MISCELLANEOUS MATERIALS

A.

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.

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.
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.
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
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adhesion of joint sealants. Nonporous joint substrates include the following:

a. Metal.
b. Glass.
c. FRP

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.

INSTALLATION OF JOINT SEALANTS

General: Comply with joint-sealant manufacturer's written installation instructions for
products and applications indicated, unless more stringent requirements apply.

Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of
joint sealants as applicable to materials, applications, and conditions indicated.

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.

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.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or
curing begins, tool sealants in accordance with 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.
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.

CLEANING

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.
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3.5 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.

END OF SECTION 079200
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SECTION 081613 - FIBERGLASS DOORS & FRAMES

PART 1 - GENERAL
1.1 SCOPE AND DEFINITIONS
A. Furnish and install doors, frames of FRP composite construction in accordance with details and
schedule shown on the project drawings and as specified herein..
B. FRP is defined as “Fiberglass Reinforced Polyester”
1.2. RELATED SECTIONS
A. Section 087100: Hardware
B. Section 088000: Glazing
1.3 QUALITY ASSURANCE
A. Experience: Manufacturer shall be ISO 9001 certified and been engaged in the manufacture of FRP
door and frame systems for a minimum of five (5) years documented experience prior to the start of
this work, and who has a history of successful production acceptable to the Architect.

B. Process: Certify that FRP doors are manufactured via press-molding technology.

C. Warranty: Provide written limited guarantee for FRP doors and frames as follows:

1. Heavy Duty doors are guaranteed for the life of the product against delamination and failure due
to
products are inspected prior to shipment and guaranteed against defective workmanship for a
period of ten (10) calendar years after the date of purchase.

1.04 SUBMITTALS

A. Product Data: Provide catalog cut of FRP door detailing internal construction and reinforcements,
materials used and description of molding process.

B. Shop Drawings: To include the following specific information:

1. Specifications relating to FRP door thickness, resin type, core material, method of
construction, finish color, type of glass and glazing, anchor systems, joint construction and
complete warranty information.

2. Complete schedules or drawings of FRP doors and frames (and associated Builders
Hardware) showing identifying mark numbers, door and frame types, typical elevations,
nominal sizes, handing, actual dimensions and clearances, and required hardware preps and
reinforcements.

3. Supporting reference drawings pertaining to frame mounting details, door light or louver
installation, hardware locations, and factory hardware cutouts and reinforcements.

C. Color Samples: Provide a complete set of available finish colors from the manufacturer for color

FIBERGLASS DOORS AND FRAMES 081613-1



New Red Panda Exhibit
Maryland Zoo in Baltimore

selection upon request.

D. Installation instructions: Include manufacturer’s specific information describing procedures,
sequence and required fasteners for frame and door installation.

E. Production of FRP doors and frames shall not proceed until final approval of submittals and all
necessary manufacturing information is received from customer.

1.05 DELIVERY, STORAGE AND HANDLING

A. FRP doors and frames are to be delivered to jobsite in adequate crating with foam sheet
separations between all components.

B. Handling and storage of the doors and frames after receipt is the responsibility/liability of the
customer. Store indoors in a vertical position, clear of the floor, with blocking between the doors to
permit air circulation between the doors and prevent damage to the door faces. Rain/water or
condensation must not be allowed to collect or lay between stored doors. Do not wrap in plastic
sheeting.

C. Use care in handling FRP doors and frames to prevent damage to factory finishes. Wear protective
gloves and do not slide or drag doors or frames against one another.

PART 2 - PRODUCTS

2.01 Manufacturer

A. FRP Doors and Frames shall be as manufactured by Tiger Door, 5224 FM 802 Brownsville, TX 78521
ph 888.891.4416 Website: www.tigerdoor.com. FRP DOORS

2.02

A. Heavy Duty FRP Doors

1. Design: FRP doors shall be of seamless press-molded construction. Laminated FRP face sheets
shall be applied while wet and uncured to an internal door stile and rail subframe/core assembly
and then press- molded under heat and pressure. The composite door panel must be integrally
fused over its entire surface area, not just adhesive-bonded at perimeter stiles and rails. Doors
shall remain under pressure during curing for flat, warp-free surfaces.

2. Stiles & Rails: A high-modulus pultruded FRP square or rectangular tube subframe is to be
provided within the door. Tubes are to be mitered and joined internally at the corners with solid
polymer blocks to yield a one-piece unit that does not require any secondary external sealing.
Provide a tubular midrail across width of door at lock height, and additional horizontal rails
where specific design conditions dictate. Doors shall incorporate molded-in FRP edge strips,
chemically bonded to the subframe stiles, for machining of hardware mortises so as not to cut
or otherwise compromise the integrity of the pultruded stiles, nor allow moisture to penetrate
into the core of the door. All connections shall be chemically welded. No mechanical fasteners
will be allowed. The use or inclusion of aluminum, steel, gypsum or wood into stile and rail
construction is not permitted.

3. Core: For maximum rigidity and compressive strength a triangular shaped 3/8” cell phenolic
resin impregnated kraft paper honeycomb core shall be used. Molding pressure and resin gel
time shall be sufficient to allow for penetration of resin into the cellular structure of the core to
maximize shear and peel strengths at the skin/core interface and eliminate the possibility of
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delamination. The honeycomb is to be completely enclosed within the stile and rail subframe.
Use of foam or balsa wood is not permitted.

Internal Reinforcement: High-modulous pultruded tubular FRP, high-density polymer
compression blocks, or plastic compression blocking at all hardware locations, and corner
locations. No wood blocking, steel or aluminum reinforcing plates, ribs or fittings shall be

used. A minimum of 900 Ibs of pullout strength is required for each factory supplied hinge

screw.

Faces: Door facings shall utilize a chemical resistant thermosetting polyester resin system with
fiber reinforcing layers. Supplier shall furnish door faces as shown on the drawings and in the
door elevations. Chopped strand mat layers shall be used to provide bond integrity between
gelcoat, laminated facings and the internal door structure. Structural reinforcement shall be in the
form of a knitted multi-layer material with layers of uni-directional glass fiber oriented in both the
vertical and horizontal directions for high stiffness, impact resistance and resistance to warping.
Gelcoat surface integrally molded to be 25/30 mils thick (wet) ultra-violet light stabilized marine
grade NPGe-isophthalic polyester gelcoat.

Finish: The exposed FRP door faces shall have a 3-4 mils (wet) factory applied two-part
aliphatic polyurethane fully cured coating of industrial urethane. Coating shall have a

minimum hardness of H to 2H. Finish shall be a slightly textured semi-gloss to minimize the
visual effects of wear and tear.

Lights: Glass per job specification shall be factory furnished, glazed and installed. Glazing shall
be installed against a molded-in 5/8” wide exterior face flange with a bed of tape caulk, square
5/8” pultruded glazing stops with stainless steel screws shall complete the installation to secure
the glazing in place. All glazing stop material shall be pultrued FRP with a minimum fiberglass
content of 50%. Metal, pvc, or vinyl “Glass Kit” type lights are not acceptable.

Provisions for lights shall be performed during manufacture and shall not be attempted in the
field. Cutouts are to be totally enclosed by pultruded FRP stiles and rails incorporated into the
door structure. Light cutouts that expose core material are not acceptable. Factory prepare for
1-inch thick insulating glazing.

2.03 FRP FRAMES

A. FRP Frames:

1.

Design: FRP Door frames furnished under this specification shall utilize a high-modulus
pultruded structural FRP shape. The frame section shall be standard double rabbeted 5-3/4”
deep x 2" face, 3/16” thick, with integral 5/8” doorstop with 1 15/16” soffits, to match typical
hollow metal configurations.

Corner Joints: Frame jambs and header shall be joined at corners via miter connections with
hidden FRP angle clips and associated fasteners. Post and beam corners will not be acceptable.
Exposed fasteners for miter connections will not be acceptable except for wrap wall applications.
Hardware Reinforcements: FRP reinforcing shall be chemically welded to door frame

material at required locations. Minimum screw pullout strength of 1100 Ib per #12 x 1”

sheet metal screw is required. Mechanically fastened reinforcements are not permitted.
Anchors:

a. GROUT-IN: Provide manufacturer’s required number of wire or strap type anchors for
installation into wall. Fill frame cavity with grout.

Finish: Frames shall have a 3-4 mils (wet) factory applied two-part aliphatic polyurethane fully
cured coating of industrial urethane. Industrial urethane chemical coating color topcoat, to
match the color and sheen of the doors, for superior weatherability. Gelcoat may not be sprayed
onto the frame as a secondary coating.
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FASTENERS

All fasteners for all hardware shall be type 304 CRSS (18-8 series corrosion resistant stainless
steel) with no exception. No carbon steel or aluminum components shall be used.

HARDWARE

Hardware shall be furnished as listed in section 087100 or as so designated in appropriate section
and shall be coordinated by GC and installed by experienced mechanics.

Supplier shall furnish manufacturer’s standard templates, installation instructions, or full size
approved door and frame preparation instructions as approved by the architect and as required by
door and frame manufacturer prior to door and frame factory initiated manufacture. Standard
factory lead-time for production of FRP doors and frames shall commence only and when all
distributor required preparation information is received and acknowledged by the door and frame
manufacturer.

PART 3 - EXECUTION

3.01

A.

3.02

3.03

IDENTIFICATION

Factory mark all doors and frames using a chemical resistant plastic tag or indelible marker with
identifying number, keyed to shop drawings, prior to shipment.

INSTALLATION

Frames: Install in strict accordance with manufacturer’s printed instructions. Set plumb and
square, using shims for bolt-in of existing openings, or wood bracing prior to grouting of jambs. Use
at least two 2x6 wood spreaders inside frame to maintain critical opening dimensions during
grouting.

Doors: Hang per manufacturer’s printed instructions using special screws provided for hinge
attachment. Install doors to swing freely and to stand open at any angle. After installation make
final adjustments to hardware to allow for proper door operation and latching. All surface applied
hardware shall be thru bolted.

CLEANING

Clean exposed surfaces of FRP doors and frames with a mild, non-abrasive cleaner and water.

END OF SECTION 081613
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SECTION 087100 - DOOR HARDWARE

PART 1- GENERAL

1.1 SUMMARY

A. Section Includes:

1. Mechanical door hardware for the following:
a. Swinging doors.
1.2 COORDINATION
A. Installation Templates: Distribute for doors, frames, and other work specified to be

factory prepared. Check Shop Drawings of other work to confirm that adequate
provisions are made for locating and installing door hardware to comply with indicated

requirements.

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

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes.

B. Door Hardware Schedule: Prepared by or under the supervision of Installer's
Architectural Hardware Consultant. Coordinate door hardware schedule with doors,
frames, and related work to ensure proper size, thickness, hand, function, and finish of
door hardware.

1. Submittal Sequence: Submit door hardware schedule concurrent with submissions
of Product Data. Coordinate submission of door hardware schedule with
scheduling requirements of other work to facilitate the fabrication of other work that
is critical in Project construction schedule.

2. Format: Use same scheduling sequence and format and use same door numbers
as in door hardware schedule in the Contract Documents.
3. Content: Include the following information:
a. Identification number, location, hand, size, and material of each door and
frame.
b. Locations of each door hardware set, cross-referenced to Drawings on floor
plans and to door and frame schedule.
C. Complete designations, including name and manufacturer, type, style,
function, size, quantity, function, and finish of each door hardware product.
d. Fastenings and other installation information.
e. Explanation of abbreviations, symbols, and designations contained in door
hardware schedule.
f. Mounting locations for door hardware.
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g. List of related door devices specified in other Sections for each door and
frame.
INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Sample Warranty: For special warranty.

CLOSEOUT SUBMITTALS

A. Maintenance Data: For each type of door hardware to include in maintenance manuals.

QUALITY ASSURANCE

A. Installer Qualifications: Supplier of products and an employer of workers trained and
approved by product manufacturers and of an Architectural Hardware Consultant who is
available during the course of the Work to consult Contractor, Architect, and Owner
about door hardware.

1. Warehousing Facilities: In Project's vicinity.
2. Scheduling Responsibility: Preparation of door hardware schedule.

B. Architectural Hardware Consultant Qualifications: A person who is experienced in
providing consulting services for door hardware installations that are comparable in
material, design, and extent to that indicated for this Project and who is currently certified
by DHI as an Architectural Hardware Consultant (AHC).

DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up for door hardware
delivered to Project site.

B. Tag each item or package separately with identification coordinated with the final door
hardware schedule, and include installation instructions, templates, and necessary
fasteners with each item or package.

C. Deliver keys to Owner by registered mail or overnight package service.

WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of door
hardware that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Structural failures including excessive deflection, cracking, or breakage.
b. Faulty operation of doors and door hardware.
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C. Deterioration of metals, metal finishes, and other materials beyond normal
weathering and use.

2. Warranty Period: Three years from date of Substantial Completion unless
otherwise indicated below:

a. Manual Closers: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

21 SOURCE LIMITATIONS
A. Source Limitations: Obtain each type of door hardware from single manufacturer.
22 PERFORMANCE REQUIREMENTS
A. Accessibility Requirements: For door hardware on doors in an accessible route, comply

with the USDOJ's "2010 ADA Standards for Accessible Design",ICC A117.1.

1. Provide operating devices that do not require tight grasping, pinching, or twisting of
the wrist and that operate with a force of not more than 5 Ibf.
2. Adjust door closer sweep periods so that, from an open position of 90 degrees, the

door will take at least 5 seconds to move to a position of 12 degrees from the latch.

2.3 CONTINUOUS HINGES

A. Continuous Hinges: BHMA A156.26; minimum 0.120-inch- thick, hinge leaves with
minimum overall width of 4 inches; fabricated to full height of door and frame and to
template screw locations; with components finished after milling and drilling are
complete.

B. Continuous, Gear-Type Hinges: Extruded-aluminum, pinless, geared hinge leaves joined
by a continuous extruded-aluminum channel cap; with concealed, self-lubricating thrust
bearings.

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

a. Hager Companies

b. Pemko Manufacturing Company Inc.; ASSA ABLOY Accessories and Door
Controls Group, Inc.; ASSA ABLOY

c. STANLEY; dormakaba USA, Inc.

d. Zero International; Allegion plc

24 MECHANICAL LOCKS AND LATCHES

A. Lock Functions: As indicated in door hardware schedule.
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Lock Throw: Comply with testing requirements for length of bolts required for labeled fire
doors, and as follows:

1. Mortise Locks: Minimum 3/4-inch latchbolt throw.
Lock Backset: 2-3/4 inches unless otherwise indicated.
Lock Trim:
1. Levers: .
a. Match Best Lever #3.
2. Escutcheons (Roses): Match Best Rose “S”.
Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying
with requirements indicated for applicable lock or latch and with strike box and curved lip

extended to protect frame; finished to match lock or latch.

Mortise Locks: BHMA A156.13; Operational Grade 1; stamped steel case with steel or
brass parts; Series 1000.

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

a. BEST Access Solutions, Inc.; dormakaba USA Inc.
b. SARGENT Manufacturing Company; ASSA ABLOY
c. Yale Security Inc; ASSA ABLOY

LOCK CYLINDERS

A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel
silver. Provide cylinder from same manufacturer of locking devices.

B. Standard Lock Cylinders: BHMA A156.5; Grade 1 permanent cores; face finished to
match lockset.
1. Core Type: Interchangeable.

KEYING

A. Keying System: Factory registered, complying with guidelines in BHMA A156.28,
appendix. Provide one extra key blank for each lock.
1. Master Key System: Change keys and a master key operate cylinders.

a. Provide three cylinder change keys and five master keys.

2. Keyed Alike: Key all cylinders to same change key.

B. Keys: Nickel silver or Brass.
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2.7 SURFACE CLOSERS

A. Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep
and latch speeds controlled by key-operated valves and forged-steel main arm. Comply
with manufacturer's written instructions for size of door closers depending on size of
door, exposure to weather, and anticipated frequency of use. Provide factory-sized
closers, adjustable to meet field conditions and requirements for opening force.

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

a. Allegion plc
b. Rixson Specialty Door Controls; ASSA ABLOY
C. STANLEY; dormakaba USA, Inc.

2.8 MECHANICAL STOPS AND HOLDERS
A. Wall- and Floor-Mounted Stops: BHMA A156.16.

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

a. ASI-American Specialties, Inc.

b. Hager Companies

C. Rockwood Manufacturing Company; ASSA ABLOY Accessories and Door
Controls Group, Inc.; ASSA ABLOY

d. Trimco

29 DOOR GASKETING

A. Door Gasketing: BHMA A156.22; with resilient or flexible seal strips that are easily
replaceable and readily available from stocks maintained by manufacturer.

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

a. Pemko Manufacturing Company Inc.; ASSA ABLOY Accessories and Door
Controls Group, Inc.; ASSA ABLOY

b. Reese Enterprises, Inc

C. Zero International; Allegion plc

210 THRESHOLDS
A. Thresholds: BHMA A156.21; fabricated to full width of opening indicated.

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

a. Pemko Manufacturing Company Inc.; ASSA ABLOY Accessories and Door
Controls Group, Inc.; ASSA ABLOY
b. Reese Enterprises, Inc
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C. Zero International; Allegion plc

2.11 FABRICATION

A

Manufacturer's Nameplate: Do not provide products that have manufacturer's name or
trade name displayed in a visible location .

1. Manufacturer's identification is permitted on rim of lock cylinders only.

Base Metals: Produce door hardware units of base metal indicated, fabricated by forming
method indicated, using manufacturer's standard metal alloy, composition, temper, and
hardness. Furnish metals of a quality equal to or greater than that of specified door
hardware units and BHMA A156.18.

Fasteners: Provide door hardware manufactured to comply with published templates
prepared for machine, wood, and sheet metal screws. Provide screws that comply with
commercially recognized industry standards for application intended, except aluminum
fasteners are not permitted. Provide Phillips flat-head screws with finished heads to
match surface of door hardware unless otherwise indicated.

1. Concealed Fasteners: For door hardware units that are exposed when door is
closed, except for units already specified with concealed fasteners. Do not use
through bolts for installation where bolt head or nut on opposite face is exposed
unless it is the only means of securely attaching the door hardware. Where
through bolts are used on hollow door and frame construction, provide sleeves for
each through bolt.

2. Gasketing Fasteners: Provide noncorrosive fasteners for exterior applications and
elsewhere as indicated.

212 FINISHES

A

B.

Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule.

Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces
are acceptable if they are within one-half of the range of approved Samples. Noticeable
variations in the same piece are not acceptable. Variations in appearance of other
components are acceptable if they are within the range of approved Samples and are
assembled or installed to minimize contrast.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

Examine doors and frames, with Installer present, for compliance with requirements for
installation tolerances, labeled fire-rated door assembly construction, wall and floor
construction, and other conditions affecting performance of the Work.
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B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION

A. FRP Doors: Comply with door and hardware manufacturers' written instructions.
3.3 INSTALLATION

A. Mounting Heights: Mount door hardware units at required to comply with governing
regulations.

B. Install each door hardware item to comply with manufacturer's written instructions.

1. Set units level, plumb, and true to line and location. Adjust and reinforce
attachment substrates as necessary for proper installation and operation.

2. Drill and countersink units that are not factory prepared for anchorage fasteners.
Space fasteners and anchors according to industry standards.

C. Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer
than the number recommended by manufacturer for application indicated or one hinge
for every 30 inches of door height, whichever is more stringent, unless other equivalent
means of support for door, such as spring hinges or pivots, are provided.

D. Thresholds: Set thresholds for exterior doors in full bed of sealant complying with
requirements specified in Section 079200 "Joint Sealants."

E. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.

1. Do not notch perimeter gasketing to install other surface-applied hardware.

3.4 ADJUSTING

A.

Initial Adjustment: Adjust and check each operating item of door hardware and each door
to ensure proper operation or function of every unit. Replace units that cannot be
adjusted to operate as intended. Adjust door control devices to compensate for final
operation of heating and ventilating equipment and to comply with referenced
accessibility requirements.

1. Door Closers: Adjust sweep period to comply with accessibility requirements and
requirements of authorities having jurisdiction.

Occupancy Adjustment: Approximately six months after date of Substantial Completion,
Installer's Architectural Hardware Consultant shall examine and readjust each item of
door hardware, including adjusting operating forces, as necessary to ensure function of
doors, door hardware, and electrified door hardware.

3.5 CLEANING AND PROTECTION

A.

Clean adjacent surfaces soiled by door hardware installation.
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B. Clean operating items as necessary to restore proper function and finish.
C. Provide final protection and maintain conditions that ensure that door hardware is without
damage or deterioration at time of Substantial Completion.
3.6 MAINTENANCE SERVICE
A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and

maintenance instructions for Owner's continued adjustment, maintenance, and removal
and replacement of door hardware.

END OF SECTION 087100
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SECTION 088000 - GLAZING

PART 1- GENERAL

1.1 SUMMARY

A. Section Includes:

1. Glass products.

2. Laminated glass.

3. Insulating glass.

4. Miscellaneous glazing materials.
1.2 DEFINITIONS

A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as
defined in referenced glazing publications.

B. Glass Thicknesses: Indicated by thickness designations in millimeters in accordance with
ASTM C1036.

C. IBC: International Building Code.

D. Interspace: Space between lites of an insulating-glass unit.

1.3 COORDINATION

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum
edge and face clearances, and adequate sealant thicknesses, with reasonable
tolerances to achieve proper safety margins for glazing retention under each design load
case, load case combination, and service condition.

1.4 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.
1. Review and finalize construction schedule and verify availability of materials,
Installer's personnel, equipment, and facilities needed to make progress and avoid
2. (Ij?eel\?i)(/;/\./ temporary protection requirements for glazing during and after installation.

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

B. Glass Samples: For each type of the following products; 12 inches square.
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1. Laminated glass.

INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Product Certificates: For glass.

C. Product Test Reports: For fabricated glass, for tests performed by a qualified testing
agency.

D. Sample Warranties: For special warranties.

QUALITY ASSURANCE

A. Fabricated-Glass Manufacturer Qualifications: A qualified manufacturer of fabricated
glass units who is approved and certified by primary glass manufacturer.

B. Installer Qualifications: A qualified glazing contractor for this Project who is certified

under the North American Contractor Certification Program (NACC) for Architectural
Glass & Metal (AG&M) contractors.

DELIVERY, STORAGE, AND HANDLING

A.

Protect glazing materials in accordance with manufacturer's written instructions. Prevent
damage to glass and glazing materials from condensation, temperature changes, direct
exposure to sun, or other causes.

FIELD CONDITIONS

A.

Environmental Limitations: Do not proceed with glazing when ambient and substrate
temperature conditions are outside limits permitted by glazing material manufacturers
and when glazing channel substrates are wet from rain, frost, condensation, or other
causes.

WARRANTY

A.

B.

Manufacturer's Special Warranty for Laminated Glass: Manufacturer agrees to replace
laminated-glass units that deteriorate within specified warranty period. Deterioration of
laminated glass is defined as defects developed from normal use that are not attributed
to glass breakage or to maintaining and cleaning laminated glass contrary to
manufacturer's written instructions. Defects include edge separation, delamination
materially obstructing vision through glass, and blemishes exceeding those allowed by
referenced laminated-glass standard.

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

Manufacturer's Special Warranty for Insulating Glass: Manufacturer agrees to replace
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insulating-glass units that deteriorate within specified warranty period. Deterioration of
insulating glass is defined as failure of hermetic seal under normal use that is not
attributed to glass breakage or to maintaining and cleaning insulating glass contrary to
manufacturer's written instructions. Evidence of failure is obstruction of vision by dust,
moisture, or film on interior surfaces of glass.

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

PART 2 - PRODUCTS

21 SOURCE LIMITATIONS

A

Source Limitations for Glass: Obtain coated glass from single source from single
manufacturer.

22 PERFORMANCE REQUIREMENTS

A

GLAZING

General: Installed glazing systems shall withstand normal thermal movement and wind
and impact loads (where applicable) without failure, including loss or glass breakage
attributable to defective manufacture, fabrication, or installation; failure of sealants or
gaskets to remain watertight and airtight; deterioration of glazing materials; or other
defects in construction.

Structural Performance: Glazing shall withstand the following design loads within limits
and under conditions indicated determined in accordance with the IBC and ASTM
E1300:

1. Design Wind Pressures: As indicated on Structural Drawings.
a. Wind Design Data: As indicated on Structural Drawings.
2. Maximum Lateral Deflection: For glass supported on all four edges, limit center-of-

glass deflection at design wind pressure to not more than 1/50 times the short-side
length or 1 inch, whichever is less.

3. Thermal Loads: Design glazing to resist thermal stress breakage induced by
differential temperature conditions and limited air circulation within individual glass
lites and insulated glazing units.

Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 16
CFR 1201, Category II.

Thermal and Optical Performance Properties: Provide glass with performance properties
specified, as indicated in manufacturer's published test data, based on procedures
indicated below:

1. For laminated-glass lites, properties are based on products of construction
indicated.
2. For insulating-glass units, properties are based on units of thickness indicated for

overall unit and for each lite.
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23 GLASS PRODUCTS, GENERAL

A

Glazing Publications: Comply with published recommendations of glass product
manufacturers and organizations below unless more stringent requirements are
indicated. See these publications for glazing terms not otherwise defined in this Section
or in referenced standards.

1. NGA Publications: "Laminated Glazing Reference Manual" and"Glazing Manual."
2. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing
Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing
with certification label of the SGCC the SGCC or another certification agency acceptable
to authorities having jurisdiction or manufacturer. Label shall indicate manufacturer's
name, type of glass, thickness, and safety glazing standard with which glass complies.

C. Thickness: Where glass thickness is indicated, it is a minimum.

D. Strength: Where annealed float glass is indicated, provide annealed float glass, heat-
strengthened float glass, or fully tempered float glass as needed to comply with
"Performance Requirements” Article. . Where fully tempered float glass is indicated,
provide fully tempered float glass.

2.4 GLASS PRODUCTS
A. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3.
1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a. Guardian Glass LLC
b. Pilkington North America; NSG Group
C. Saint-Gobain Glass Corp

B. Low-Iron Annealed Float Glass: ASTM C1036, Type |, Class | (clear), Quality-Q3; and

with visible light transmission of not less than 91 percent.
1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a. Guardian Glass LLC
b. Pilkington North America; NSG Group
c. Saint-Gobain Glass Corp
C. Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A

GLAZING

(uncoated) unless otherwise indicated, Type |, Class 1 (clear) or Class 2 (tinted) as
indicated, Quality-Q3.

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion
parallel to bottom edge of glass as installed unless otherwise indicated.
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25 LAMINATED GLASS

A. Laminated Glass: ASTM C1172. Use materials that have a proven record of no tendency
to bubble, discolor, or lose physical and mechanical properties after fabrication and

installation.

1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a. Pilkington North America; NSG Group
b. Saflex; Eastman

2. Construction: Laminate glass with polyvinyl butyral interlayer to comply with
interlayer manufacturer's written instructions.

3. Interlayer Thickness: Provide thickness not less than that indicated and as needed
to comply with requirements.

4. Interlayer Color: Clear unless otherwise indicated.

2.6 INSULATING GLASS
A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass

separated by a dehydrated interspace, qualified in accordance with ASTM E2190.

1.

Sealing System: Dual seal, with manufacturer's standard primary and secondary
sealants.

2. Perimeter Spacer: Manufacturer's standard spacer material and construction.
3. Desiccant: Molecular sieve or silica gel, or a blend of both.
2.7 MISCELLANEOUS GLAZING MATERIALS

A. General: Provide products of material, size, and shape complying with referenced
glazing standard, recommended in writing by manufacturers of glass and other glazing
materials for application indicated, and with a proven record of compatibility with
surfaces contacted in installation.

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket
manufacturer.

C. Setting Blocks:

1.
2.

EPDM with Shore A durometer hardness of 85, plus or minus 5.
Type recommended in writing by sealant or glass manufacturer.

D. Spacers:

1.

2.

m

1.

GLAZING

Neoprene blocks or continuous extrusions of hardness required by glass
manufacturer to maintain glass lites in place for installation indicated.
Type recommended in writing by sealant or glass manufacturer.

Edge Blocks:

EPDM with Shore A durometer hardness per manufacturer's written instructions.

088000 - 5



New Red Panda Exhibit
Maryland Zoo in Baltimore

2. Type recommended in writing by sealant or glass manufacturer.

2.8 FABRICATION OF GLAZING UNITS

A

Fabricate glazing units in sizes required to fit openings indicated for Project, with edge
and face clearances, edge and surface conditions, and bite complying with written
instructions of product manufacturer and referenced glazing publications, to comply with
system performance requirements.

1. Allow for thermal movements from ambient and surface temperature changes
acting on glass framing members and glazing components.

a. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square
edges with slight chamfers at junctions of edges and faces.

Grind smooth and polish exposed glass edges and corners.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with

the following:
1. Manufacturing and installation tolerances, including those for size, squareness,
and offsets at corners.
2. Presence and functioning of weep systems.
3. Minimum required face and edge clearances.
4. Effective sealing between joints of glass-framing members.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before
glazing. Remove coatings not firmly bonded to substrates.

B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as
needed so that exterior and interior surfaces are readily identifiable. Do not use materials
that leave visible marks in the completed Work.

3.3 GLAZING, GENERAL
A. Comply with combined written instructions of manufacturers of glass and other glazing

GLAZING

materials, unless more stringent requirements are indicated, including those in
referenced glazing publications.
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Protect glass edges from damage during handling and installation. Remove damaged
glass from Project site and legally dispose of off Project site. Damaged glass includes
glass with edge damage or other imperfections that, when installed, could weaken glass,
impair performance, or impair appearance.

Install setting blocks in sill rabbets, sized and located to comply with referenced glazing
publications, unless otherwise required by glass manufacturer. Set blocks in thin course
of compatible sealant suitable for heel bead.

Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

Provide spacers for glass lites where length plus width is larger than 50 inches.

1. Locate spacers directly opposite each other on both inside and outside faces of
glass. Install correct size and spacing to preserve required face clearances, unless

gaskets and glazing tapes are used that have demonstrated ability to maintain
required face clearances and to comply with system performance requirements.

2. Provide 1/8-inch- minimum bite of spacers on glass and use thickness equal to

sealant width. With glazing tape, use thickness slightly less than final compressed
thickness of tape.

Provide edge blocking where indicated or needed to prevent glass lites from moving
sideways in glazing channel, as recommended in writing by glass manufacturer and in
accordance with requirements in referenced glazing publications.

Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant
or gasket on opposite side, provide adequate anchorage so gasket cannot walk out
when installation is subjected to movement.

Square cut wedge-shaped gaskets at corners and install gaskets in a manner
recommended by gasket manufacturer to prevent corners from pulling away; seal corner
joints and butt joints with sealant recommended in writing by gasket manufacturer.

3.4 CLEANING AND PROTECTION

GLAZING

Immediately after installation, remove nonpermanent labels and clean surfaces.

Protect glass from contact with contaminating substances resulting from construction
operations. Examine glass surfaces adjacent to or below exterior concrete and other
masonry surfaces at frequent intervals during construction, but not less than once a
month, for buildup of dirt, scum, alkaline deposits, or stains.

1. If, despite such protection, contaminating substances do contact with glass,
remove substances immediately as recommended in writing by glass
manufacturer. Remove and replace glass that cannot be cleaned without damage
to coatings.

Remove and replace glass that is damaged during construction period.
Wash glass on both exposed surfaces not more than four days before date scheduled for

inspections that establish date of Substantial Completion. Wash glass as recommended
in writing by glass manufacturer.
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3.5 LAMINATED GLASS SCHEDULE

A. Clear Laminated Glass Type : Two plies of low-iron fully tempered float glass.

1. Minimum Thickness of Each Glass Ply: 12 mm.
2. Interlayer Thickness: 0.090 inch.
3. Safety glazing required.

3.6 INSULATING GLASS SCHEDULE
A. Clear Insulating Glass Type :

Overall Unit Thickness: 1 inch.

Minimum Thickness of Each Glass Lite: 6 mm.
Outdoor Lite: Fully tempered float glass.
Interspace Content: Air.

Indoor Lite: Fully tempered float glass.

Safety glazing required.

ok wh=

END OF SECTION 088000
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SECTION 092400 - CEMENT PLASTERING

PART 1- GENERAL

1.1 SUMMARY

A. Section Includes:

1. Metal lath.
2. Accessories.
3. Base-coat cement plaster.
4, Cement plaster finish coats.
1.2 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.

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

B. Samples for Initial Selection: For each type of factory-prepared finish coat and for each
color and finish texture specified.

C. Samples for Verification: For each type of factory-prepared finish coat and for each color
and finish texture specified, 12 by 12 inches, and prepared on rigid backing.
14 DELIVERY, STORAGE AND HANDLING
A. Store materials inside under cover, and keep them dry and protected against damage
from weather, moisture, direct sunlight, surface contamination, corrosion, construction
traffic, and other causes.
1.5 FIELD CONDITIONS
A. Comply with ASTM C926 requirements.
B. Exterior Plasterwork:
1. Apply and cure plaster to prevent plaster drying out during curing period. Use
procedures required by climatic conditions, including moist curing, providing
coverings, and providing barriers to deflect sunlight and wind.

2. Apply plaster when ambient temperature is greater than 40 deg F.
3. Protect plaster coats from freezing for not less than 48 hours after set of plaster
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coat has occurred.
PART 2 - PRODUCTS

2.1 METAL LATH

A. Expanded Metal Lath: ASTM C847; cold-rolled carbon steel sheet, hot-dip galvanized
with ASTM A653/A653M G60 zinc coating.

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

AMICO, a Gibraltar Industries company

CEMCO; California Expanded Metal Products Co.
ClarkDietrich

Marino\WARE

Phillips Manufacturing Co

©Po0C0O

2. Self-Furring Diamond-Mesh Lath: V-grooved.

a. Weight: 3.4 Ib/sq. yd.

2.2 ACCESSORIES

A. General: Comply with requirements in ASTM C1063, and coordinate depth of trim and
accessories with thicknesses and number of plaster coats required.

B. DRAINAGE MAT

1. Drainage Mat: Free-draining polymer-strand mesh sheets or strips with thickness
not less than 1/4 inch and installed to full height of wall, to maintain a continuous
open space behind cement plaster installation.

a. Manufacturers: Provide the same product, from one of the manufacturers
listed below, as selected for use behind Adhered Stone Masonry Veneer.

1) Mortair Vent 202 — Advanced Building Products, Inc.
2) Rainscreen Mat WS — CavClear; a division of Archovations, Inc.
3) Rainscreen Drainage and Ventilation Mat — Huver Engineered Woods

LLC.
4) Lathnet - Mortar Net Solutions,

C. Metal Accessories:

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

a. AMICO, a Gibraltar Industries company
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b. CEMCO; California Expanded Metal Products Co.
C. ClarkDietrich
d. Marino\WARE
e. Phillips Manufacturing Co
2. Foundation Weep Screed: Fabricated from hot-dip-galvanized steel sheet with
ASTM AB53/A653M G60 zinc coating.
3. Cornerbeads: Fabricated from zinc-coated (galvanized) steel.
a. Smallnose cornerbead with expanded flanges; use unless otherwise
indicated.
4. Casing Beads: Fabricated from zinc-coated (galvanized) steel; square-edged style;

with expanded flanges.

5. Control Joints: Fabricated from zinc-coated (galvanized) steel; one-piece-type,
folded pair of unperforated screeds in M-shaped configuration; with perforated
flanges and removable protective tape on exposed face of control joint.

2.3 BASE-COAT CEMENT PLASTER

A

General: Comply with requirements in ASTM C926 for applications indicated.

1. Aggregate:

a. Sand: Use unless otherwise indicated.

B. Base-Coat Mixes for Use over Metal Lath: Scratch and brown coats for three-coat
plasterwork as follows:
1. Portland Cement Mixes:

a. Scratch Coat: For cementitious material, mix 1 part portland cement and 3/4
to 1-1/2 parts lime. Use 2-1/2 to 4 parts aggregate per part of cementitious
material.

b. Brown Coat: For cementitious material, mix 1 part portland cement and 3/4
to 1-1/2 parts lime. Use 3 to 5 parts aggregate per part of cementitious
material, but not less than volume of aggregate used in scratch coat.

2.4 CEMENT PLASTER FINISH COATS
A. Acrylic-Based Finish Coatings: Factory-mixed, acrylic-emulsion coating systems

formulated with colorfast mineral pigments and fine aggregates; for use over cement
plaster base coats. Include manufacturer's recommended primers and sealing topcoats
for acrylic-based finishes.

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

a. Dryvit Systems, Inc.
b. El Rey Stucco Solutions; a Parex USA, Inc. brand
c. Senergy; a SIKA brand
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d. Sto Corp.
e. Stuc-O-Flex International, Inc.
2. Color: As selected by Architect from manufacturer's full range.
3. Texture: As selected by Architect from manufacturer's full range.
4, Source Limitations: Obtain acrylic-based finish coating from single source from
single manufacturer.
25 PLASTER MATERIALS

A. Portland Cement: ASTM C150/C150M, Type I.
1. Color for Finish Coats: Gray.
B. Lime: ASTM C206, Type S; or ASTM C207, Type S.

C. Sand Aggregate: ASTM C897.

26 MISCELLANEOUS MATERIALS

A. Water for Mixing and Finishing Plaster: Potable and free of substances capable of
affecting plaster set or of damaging plaster, lath, or accessories.

B. Bonding Compound: ASTM C932.

C. Fasteners for Attaching Metal Lath to Substrates: ASTM C1063.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine substrates and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the
Work.
B. Reject plaster materials that are wet or moisture damaged.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION

A. Protect adjacent work from soiling, spattering, moisture deterioration, and other harmful
effects caused by plastering.

B. Prepare smooth, solid substrates for plaster in accordance with ASTM C926.
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3.3 INSTALLATION OF METAL LATH
A. Drainage Mat: Install drainage mat over sheathing and foundation weep screed.

B. Metal Lath: Install over drainage mat and sheathing in accordance with ASTM C1063.

34 INSTALLATION OF ACCESSORIES
A. Install in accordance with ASTM C1063 and at locations indicated on Drawings.
B. Reinforcement for External (Outside) Corners:
1. Install cornerbead at exterior locations.
C. Control Joints: Locate as approved by Architect for visual effect and as follows:
1. As required to delineate plasterwork into areas (panels) of the following maximum
sizes:

a. Vertical Surfaces: 144 sq. ft..
b. Horizontal and Other Nonvertical Surfaces: 100 sq. ft..

2. At distances between control joints of not greater than 18 ft. o.c.

3.5 APPLICATION OF BASE-COAT CEMENT PLASTER

A. General: Comply with ASTM C926.

1. Install so that finished plaster surfaces will not deviate more than plus or minus
1/4 inch in 10 ft. from a true plane when measured by a 10-ft. straightedge placed
on surface.

2. Install so finished plaster surfaces will be flush with metal frames and other built-in

metal items or accessories that act as a plaster ground unless otherwise indicated.
Where casing bead does not terminate plaster at metal frame, cut base coat free
from metal frame before plaster sets.

B. Wall/Vertical Base Coats:

1. Two-Coat Plasterwork Over Solid Plaster Bases: Install base-coat mix for use over
solid plaster bases in minimum 3/-inch thickness over sheathing.

3.6 APPLICATION OF CEMENT PLASTER FINISH COATS

A. General: Comply with ASTM C926.

1. Do not deviate more than plus or minus 1/4 inch in 10 ft. from a true plane in
finished plaster surfaces when measured by a 10-ft. straightedge placed on
surface.

2. Finish plaster flush with metal frames and other built-in metal items or accessories

that act as a plaster ground unless otherwise indicated. Where casing bead does
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not terminate plaster at metal frame, groove finish coat at junctures with metal.
B. Acrylic-Based Finish Coatings: Apply coating system, including primers, finish coats, and
sealing topcoats, in accordance with manufacturer's written instructions.
3.7 REPAIR
A. Repair or replace work to eliminate cracks, dents, blisters, buckles, crazing and check

cracking, dry outs, efflorescence, sweat outs, and similar defects and where bond to
substrate has failed.

3.8 CLEANING
A. Remove temporary protection and enclosure of other work after plastering is complete.
B. Promptly remove plaster from door frames, windows, and other surfaces not indicated to

be plastered.
C. Repair floors, walls, and other surfaces stained, marred, or otherwise damaged during

plastering.

END OF SECTION 092400
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SECTION 099301 - STAINING AND TRANSPARENT FINISHING (MPI STANDARDS)

PART 1- GENERAL

1.1 SUMMARY

A. Section Includes:

1. Staining and transparent finishing of exterior wood surfaces.
B. Related Requirements:
1. Section 099600 "High-Performance Coatings" for transparent high-performance

coatings on concrete floors.

1.2 ACTION SUBMITTALS
A. Product Data:

1. For each type of product.

2. Include preparation requirements and application instructions.

3 Include printout of current "MPI Approved Products List" for each product category
specified, with the proposed product highlighted.

4. Indicate VOC content.

B. Samples for Initial Selection: Manufacturer's standard color sheets, showing full range of
available colors for each type of product.

C. Samples for Verification: For each type of finish system and in each color and gloss of
finish required.

1. Submit Samples on representative samples of actual wood substrates, 8 inches
long.

2. Apply coats on Samples in steps to show each coat required for system.

3. Label each coat of each Sample.

4. Label each Sample for location and application area.

D. Product List: Cross-reference to finish system and locations of application areas. Use
same designations indicated on Drawings and in schedules. Include color designations.

1.3 MAINTENANCE MATERIAL SUBMITTALS
A. Extra Stock Material: Furnish extra materials, from the same product run, to Owner that
match products installed and that are packaged with protective covering for storage and

identified with labels describing contents.

1. Stains and Transparent Finishes: 5 percent, but not less than 1 gal. of each
material and color applied.
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1.4 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with
ambient temperatures continuously maintained at not less than 45 deg F.

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
1.5 FIELD CONDITIONS

A. Apply finishes only when temperature of surfaces to be finished and ambient air
temperatures are between 50 and 95 deg F.

B. Do not apply finishes when relative humidity exceeds 85 percent, at temperatures of less
than 5 deg F above the dew point, or to damp or wet surfaces.

C. Do not apply exterior finishes in snow, rain, fog, or mist.

PART 2 - PRODUCTS

2.1 STAINING AND TRANSPARENT FINISHING (MPI STANDARDS)

A. Products: Subject to compliance with requirements, provide one of the products listed in
wood finish systems schedules for the product category indicated.

2.2 SOURCE LIMITATIONS
A. Source Limitations: Obtain each coating product from single source from single
manufacturer.
2.3 MATERIALS, GENERAL

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in
its "MPI Approved Products List."

B. Material Compatibility:
1. Materials for use within each coating system that are compatible with one another
and substrates indicated, under conditions of service and application as

demonstrated by manufacturer, based on testing and field experience.

C. Stain Colors: As selected by Architect from manufacturer's full range.
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PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine substrates and conditions, with Applicator present, for compliance with
requirements for maximum moisture content and other conditions affecting performance
of the Work.

B. Maximum Moisture Content of Exterior Wood Substrates: 15 percent, when measured
with an electronic moisture meter.

C. Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

D. Proceed with finish application only after unsatisfactory conditions have been corrected.

1. Beginning finish application constitutes Contractor's acceptance of substrates and
conditions.
3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI
Architectural Painting Specification Manual" applicable to substrates indicated.

B. Clean and prepare surfaces to be finished according to manufacturer's written
instructions for each substrate condition and as specified.

1. Remove dust, dirt, oil, and grease by washing with a detergent solution; rinse
thoroughly with clean water and allow to dry. Remove grade stamps and pencil
marks by sanding lightly. Remove loose wood fibers by brushing.

2. Remove mildew by scrubbing with a commercial wash formulated for mildew
removal and as recommended by stain manufacturer.

C. Exterior Wood Substrates:

1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
2. Prime edges, ends, faces, undersides, and backsides of wood.
a. For varnish-coated stained wood, stain edges and ends and prime with

varnish. Prime undersides and backsides with varnish.
3. Countersink steel nails, if used, and fill with putty or plastic wood filler tinted to final
color. Sand smooth when dried.

3.3 APPLICATION

A. Apply finishes according to manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual."

1. Use applicators and techniques suited for finish and substrate indicated.
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B. Apply finishes to produce surface films without cloudiness, holidays, lap marks, brush
marks, runs, ropiness, or other surface imperfections.
3.4 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded
materials from Project site.

B. After completing finish application, clean spattered surfaces. Remove spattered
materials by washing, scraping, or other methods. Do not scratch or damage adjacent
finished surfaces.

C. Protect work of other trades against damage from finish application. Correct damage by
cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an
undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or
defaced finished wood surfaces.

3.5 EXTERIOR WOOD-FINISH-SYSTEM SCHEDULE

A. Wood Substrates, Exposed Framing, Wood Trim, Lumber Soffits:

1. Varnish over Stain System:

a. Stain Coat: Stain, exterior, solvent based, semitransparent, MPI #13.

1) Benjammin Moore Arborcoat, Exterior Oil Stain — Semi-transparent.
2) PPG Flood Pro Series, Semi-transparent alkyd/oil stain.

b. First Intermediate Coat: Varnish matching topcoat.
C. Second Intermediate Coat: Varnish matching topcoat.
d. Topcoat, Semigloss: Varnish, with UV inhibitor, exterior (MPI Gloss Level 5),

MPI #30.

1) Sherwin Williams Minwax, Helmsman Spar Varnish.

END OF SECTION 099301
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SECTION 099600 - HIGH-PERFORMANCE COATINGS
PART 1- GENERAL

1.1 SUMMARY

A. Section includes surface preparation and the application of high-performance coating
systems on the following substrates:

1. Exterior Substrates:
a. Galvanized metal.
2. Interior Substrates:

a. Concrete, vertical and horizontal surfaces.
b. Wood.

1.2 ACTION SUBMITTALS

A Product Data: For each type of product. Include preparation requirements and
application instructions.

1. Include printout of current "MPI Approved Products List" for each product category
specified, with the proposed product highlighted.
2. Indicate VOC content.

B. Samples for Initial Selection: For each type of topcoat product indicated.

C. Samples for Verification: For each type of coating system and each color and gloss of
topcoat indicated.

1. Submit Samples on rigid backing, 8 inches square.
2. Apply coats on Samples in steps to show each coat required for system.
3. Label each coat of each Sample.
4. Label each Sample for location and application area.
1.3 MAINTENANCE MATERIAL SUBMITTALS
A. Furnish extra materials, from the same product run, that match products installed and

that are packaged with protective covering for storage and identified with labels
describing contents.

1. Coatings: 5 percent, but not less than 1 gal. of each material and color applied.
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14 DELIVERY, STORAGE, AND HANDLING
A. Store materials not in use in tightly covered containers in well-ventilated areas with
ambient temperatures continuously maintained at not less than 45 deg F.
1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
1.5 FIELD CONDITIONS
A. Apply coatings only when temperature of surfaces to be coated and ambient air
temperatures are between 50 and 95 deg F.
B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less
than 5 deg F above the dew point; or to damp or wet surfaces.
C. Do not apply exterior coatings in snow, rain, fog, or mist.

PART 2 - PRODUCTS

2.1 HIGH-PERFORMANCE COATINGS, GENERAL

A.

D.

Products: Subject to compliance with Div. 01 requirements regarding substitutions,
provide product listed in the Exterior High-Performance Coating Schedule or Interior
High-Performance Coating Schedule for the coating category indicated. A comparable
product by one of the manufacturers included in the "MPI Approved Products List" for
specific application may be considered.

MPI Standards: Products shall comply with MPI standards indicated and shall be listed in
its "MPI Approved Products Lists."

Material Compatibility:
1. Materials for use within each paint system shall be compatible with one another

and substrates indicated, under conditions of service and application as
demonstrated by manufacturer, based on testing and field experience.

2. For each coat in a paint system, products shall be recommended in writing by
topcoat manufacturers for use in paint system and on substrate indicated.
3. Products shall be of same manufacturer for each coat in a coating system.

Colors: As selected by Architect from manufacturer's full range.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

Examine substrates and conditions, with Applicator present, for compliance with
requirements for maximum moisture content and other conditions affecting performance
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of the Work.

Maximum Moisture Content of Substrates: When measured with an electronic moisture
meter as follows:

1. Concrete: 12 percent.
2. Wood: 15 percent.

Proceed with coating application only after unsatisfactory conditions have been
corrected.

1. Application of coating indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A.

Comply with manufacturer's written instructions and recommendations in "MPI
Architectural Painting Specification Manual" applicable to substrates and coating
systems indicated.

Remove hardware, covers, plates, and similar items already in place that are removable
and are not to be painted. If removal is impractical or impossible because of size or
weight of item, provide surface-applied protection before surface preparation and
painting.

1. After completing painting operations, use workers skilled in the trades involved to
reinstall items that were removed. Remove surface-applied protection if any.

Clean substrates of substances that could impair bond of coatings, including dust, dirt,
oil, grease, and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or
apply tie coat as required to produce coating systems indicated.

Concrete Substrates: Remove release agents, curing compounds, efflorescence, and
chalk. Do not coat surfaces if moisture content or alkalinity of surfaces to be coated
exceeds that permitted in manufacturer's written instructions.

1. Clean surfaces with pressurized water. Use pressure range of 1500 to 4000 psi at
6 to 12 inches.

Galvanized-Steel Substrates: Remove grease and oil residue from galvanized steel by
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of
subsequently applied coatings.

Wood Substrates:

1. Scrape and clean knots. Before applying primer, apply coat of knot sealer that is
recommended in writing by topcoat manufacturer for coating system indicated.

2. Sand surfaces that will be exposed to view and dust off.

3. Prime edges, ends, faces, undersides, and backsides of wood.

4 After priming, fill holes and imperfections in the finish surfaces with filler that is
recommended in writing by topcoat manufacturer for coating system indicated.
Sand smooth when dried.
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3.3 APPLICATION

A

Apply high-performance coatings according to manufacturer's written instructions and
recommendations in "MPI Architectural Painting Specification Manual."

1. Use applicators and techniques suited for coating and substrate indicated.
Coat surfaces behind movable equipment and furniture same as similar exposed
surfaces. Before final installation, coat surfaces behind permanently fixed
equipment or furniture with prime coat only.

3. Do not apply coatings over labels of independent testing agencies or equipment

name, identification, performance rating, or nomenclature plates.

If undercoats or other conditions show through final coat, apply additional coats until
cured film has a uniform coating finish, color, and appearance.

Apply coatings to produce surface films without cloudiness, spotting, holidays, laps,
brush marks, runs, sags, ropiness, or other surface imperfections. Produce sharp glass
lines and color breaks.

3.4 CLEANING AND PROTECTION

A

At end of each workday, remove rubbish, empty cans, rags, and other discarded
materials from Project site.

After completing coating application, clean spattered surfaces. Remove spattered
coatings by washing, scraping, or other methods. Do not scratch or damage adjacent
finished surfaces.

Protect work of other trades against damage from coating operation. Correct damage to
work of other trades by cleaning, repairing, replacing, and recoating, as approved by
Architect, and leave in an undamaged condition.

At completion of construction activities of other trades, touch up and restore damaged or
defaced coated surfaces.

3.5 EXTERIOR HIGH-PERFORMANCE COATING SCHEDULE

A

Galvanized-Steel Substrates:
1. Pigmented Polyurethane over Vinyl Wash Primer and Epoxy Primer System:
a. Prime Coat: Primer, vinyl wash, MPI #80.
1) Sherwin Williams Industrial Wash Primer.
b. Intermediate Coat: Primer, epoxy, anti-corrosive, for metal, MPI #101.
1) Sherwin Williams Dura-Plate 235 Multi-Purpose Epoxy.

C. Topcoat: First and Second Polyurethane, two component, pigmented, gloss
(MPI Gloss Level 6), MPI #72.
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1) Sherwin Williams Acrolon 218 HS.

3.6 INTERIOR HIGH-PERFORMANCE COATING SCHEDULE

A. Concrete Substrates, Vertical Surfaces:

1. Epoxy-Modified Latex System:

a. Prime Coat: Epoxy-modified latex, matching topcoat.
b. Intermediate Coat: Epoxy-modified latex, matching topcoat.

C. Topcoat:

1) Epoxy-modified latex, gloss (MPI Gloss Level 6), MPI #115.

Sherwin Williams Pro Industrial Water-Based Catalyzed Epoxy.

a)
B. Concrete Substrates, Horizontal Surfaces.
1. Clear, Penetrating Silicone System:

a. Prime Coat: N/A.
b. Intermediate Coat: Penetrating Silicone Sealer, matching topcoat.

C. Topcoat: Epoxy, gloss, MPI #117.

1) Sherwin Williams ConFlex Siloxane Water Repellant.
C. Wood Substrates: Wood trim and wood board paneling.

1. Epoxy System:

a. Prime Coat: Epoxy, matching topcoat.
b. Intermediate Coat: Epoxy, matching topcoat.
C. Topcoat: Epoxy, gloss, MPI #77.

1) Sherwin Williams Pro Industrial High Performance Epoxy.

END OF SECTION 099600
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING

PART 1

GENERAL

1.1 REFERENCES

A.

B.

All Provisions of this Section 220500 shall apply to all Sections of Division 22.

The work of Division 22 includes providing all labor, material and equipment required to
produce the various systems complete and operating.

All work under this Division shall be subject to all applicable requirements of the Project
Manual.

The commissioning responsibilities found elsewhere in this project manual are applicable to
this section.

1.2 CONTRACTOR'S INSTALLATION DRAWINGS

A.

Only drawings bearing Architect's stamp shall be used for construction. Keep drawings on job
at all times.

1.3 MATERIAL AND EQUIPMENT REQUIREMENTS

A.

ALL products used on the project must be Asbestos FREE. Note, imports from Canada can
contain asbestos and may state it is asbestos free but if the ingredients are checked it may
contain chrysolite or Canadian fibers which is not considered asbestos in Canada but is
considered asbestos here in the United States. This can be found in mastics, flooring products,
and sheetrock. The Contractor shall be required to be aware of the products their company,
and their subcontractors supply for the project. Contractor’s shall be required to prudently
check material MSDS sheets. Key words to look for include: asbestos, Canadian fibers, and
Chrysolite mineral fibers.

No materials or equipment shall be used in the work until reviewed and accepted for such work
by the Engineer. Prior to submission of shop drawings, and within the time specified in
Section 013300, the Contractor shall submit to the Engineer, a complete list of materials and
equipment which he intends to furnish, giving manufacturer and catalog numbers. Shop
drawings will not be considered for review until the complete list of the manufacturers of all
materials and equipment has been accepted.

All materials and equipment shall be new and the best of their respective kinds, suitable for the
conditions and duties imposed on them after installation. All applicable materials and
equipment shall be such as found in the approved list of the National Board of Fire
Underwriters. Where applicable, all materials and equipment used shall bear the label of the
Underwriter's Laboratories, Inc. securely attached.

All equipment shall be supplied to the job in sections which can readily pass through the
openings provided. [f necessary, sections shall be assembled and connected at the site,
within the space which they occupy.

Only those materials and equipment named in the specifications by giving the name of the
manufacturer, or by brand or trade name or catalog reference, shall be used as a basis for the
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preparation of the base proposal, and only those materials shall be furnished under the
Contract.

Should the bidder desire to use any materials or products other than those specified by name,
he shall submit the proposed substitution to the Engineer for review ten (10) days prior to the
date of the proposal.

Where substitutions are allowed herein, any equipment so accepted shall meet all specified
requirements in all aspects of design, space requirements, electrical characteristics, power
consumed, and suitability to system design. Any changes in wiring, controls, etc., from that
shown on the contract drawings necessary to accommodate the equipment substituted shall be
made by the Contractor at his expense. Where substitutions require change in the work under
other sections, the Contractor shall make all such changes at his expense. Acceptance of the
shop drawings of the substitution does not relieve the Contractor of this responsibility.

Material list shall be submitted within thirty (30) days after award of contract.

1.4 SUBMITTALS

A.

B.

Submittals shall be in accordance with Section 013300.

The Contractor shall submit shop drawings to the Engineer for review before fabrication of any
equipment.

Shop drawings, cuts, sheets, and other data shall bear the Contractor's stamp of approval as
an indication that he has examined them and found thereon complete information as to the
space requirements, electrical characteristics, power consumption, suitability to system design,
and considers the material or equipment to fully meet the specifications.

Review of shop drawings will be general and will not relieve the Contractor from the
responsibility for quantities, for proper fitting and construction of the work, or from furnishing
materials and work required by the contract which may not be indicated on the shop drawings
when accepted.

All materials and equipment shall be new, of best quality and grade, all subject to Engineer’s
review. None shall be used until they have been reviewed. Use product of one manufacturer
where two or more items of same kind of equipment are required. Reuse existing equipment
only where specifically indicated.

Submit under provisions of Section 013300 a list of proposed manufacturer's and suppliers of
all items of mechanical equipment for the Engineer’s review. Submittals will not be processed
until this list has been reviewed.

1.5 REGULATIONS AND PERMITS

A.

Perform all work in accordance with the applicable regulations of N.F.P.A., all State and
Municipal building ordinances, codes and regulations and any insuring agency having
jurisdiction.

Furnish required certificates of approval. Obtain and pay for all required fees, permits and
inspections.

Within 30 days after award of Contract, make application for inspection service, simultaneously
filing a copy of the application with the Architect as proof of having requested this service.
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1.6 GUARANTEES

A. Guarantee complete mechanical installation free of all defects of material, equipment and
workmanship for one year beginning from date of final acceptance of work. During this year
be responsible for proper adjustment of all systems, equipment and devices installed by
Contractor and correct all defects or maladjustments promptly without additional expense to
Owner. This shall not include normal maintenance, care and operation of the systems.

B. Contractor's attention is directed to guarantee periods greater than one year on certain items of
equipment. These requirements are spelled out in detail in the Articles covering the specific
equipment.

1.7 OPERATING AND MAINTENANCE INSTRUCTIONS

A. Furnish manual containing a brief description of each system. Include explicit instructions for
operating the systems. Provide under provisions of Section 017823.

B. In addition, furnish the following information in the manual:

1. Manufacturer's printed operating and maintenance instructions, parts lists, illustrations and
diagrams for each piece of equipment.

2. A complete schedule of periodic servicing and lubrication requirements for all equipment.

3. Manufacturer's data report form U-1 certifying Code compliance for each piece of
equipment specified to be constructed in accordance with ASME Code for Unfired
Pressure Vessels.

4. One copy of each shop drawing and Contractor's record drawings, and record control
diagrams.

5. One copy of Valve chart.

C. Place these instructions in Architect's hands at least 30 days prior to date system will be turned
over to Owner.

D. After review by Architect, revise as required, and supply copy to Owner and Architect.

PART 2 PRODUCTS
2.1 ELECTRICALLY OPERATED EQUIPMENT AND CONTROLS
A. Unless otherwise indicated:

1. All starters, all disconnect switches and all work pertaining to equipment power
connections are specified under Division 26, Electrical Work.

2. All control circuit wiring, including all electrical interlocking, relay wiring, remote controls
and temperature controls shall be provided under Division 23, and shall be in conformance
with the requirements of Division 26.

3. Provide all control devices suitable for operation on a maximum of 120 volt service.

4. Where applicable, all equipment used shall bear the label of the Underwriter's
Laboratories, Inc. securely attached.
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EXECUTION

3.1 WORKMANSHIP

A.

Install all materials and equipment in a neat and workmanlike manner. When directed,
remove, replace, at Contractor's expense, all work not presenting an orderly, reasonable neat
or workmanlike appearance or work failing to meet performance requirements.

Coordinate all work and cooperate with other trades in building to facilitate proper and
intelligent execution of work.

3.2 MANNER OF INSTALLATION

A.

Install all piping and equipment to permit easy access to all valves, dampers, traps and other
equipment requiring periodic servicing. Provide extension devices and remote operators as
necessary for all valves and lubrication points which require frequent service, adjustment or
control and which cannot be located in a readily accessible and safe place.

Unless otherwise directed, or in mechanical rooms, conceal all piping. In all cases, install
piping to follow lines of building and to allow maximum headroom consistent with proper pitch.

3.3 PROTECTION OF THE WORK:

A.

B.

Cover openings in piping and temporarily seal to protect from contamination.

Protect materials and equipment from damage due to environmental conditions. Use
protective cover, and protect from surface water using raised platforms.

Protect unfinished work at the end of each work day from damage contamination and moisture,
by the use of plugs, caps, or covers.

Protect piping from freezing conditions during the various stages of construction.
Protect piping and valves from damage pending performance of systems tests.

Protect installed thermometers and gauges from accidental damage by construction activity.

3.4 LOCATION OF EQUIPMENT:

A.

The mechanical sheets of the Contract Drawings are diagrammatical and not intended for use
in determining the exact locations of the components of mechanical and electric systems.

Equipment final locations will be determined by the equipment finally approved for installation.
Final location of equipment will be determined by tube removal spaces, access and clearances
required. Final layout shall be submitted for approval.

Do all cutting and patching required for the installation of plumbing piping and equipment.
Refer to Section 024119 for specific requirements.

3.5 CLEANING OF SYSTEMS

A.

After satisfactory completion of pressure tests and before permanently connecting fixtures,
equipment, traps, strainers and other accessory items, thoroughly clean all systems. Remove
all burrs, cuttings and waste. Blow and flush piping until interiors are free of foreign matter.
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Remove mill oil from steel piping by flushing with a mixture of detergent and non-foaming
agent.

Clean all strainers and dirt pockets prior to test, after tests and as often thereafter as necessary
to guarantee no system stoppage, either whole or partial, by end of guarantee period.

Should any system be stopped with refuse, which entered the system during construction is
discovered after acceptance, pay for all labor and materials required to locate and remove the
obstruction and replace and repair all work in any way disturbed.

Remove all rust and thoroughly clean all surfaces to be insulated or painted.

Sterilizing: Before placing in service, thoroughly flush all domestic Hot water and hot water
recirculating piping. Sterilize as described in the Baltimore City Plumbing Code as modified in
Section 221119. Where project phasing makes sterilization unpractical, flush the piping
thoroughly and take water samples. Have the samples tested by an independent testing
agency for compliance with Baltimore City Health Department standards. Repeat process until
compliance is achieved. Submit copy of test results to the Architect.

Leave all systems in clean, perfect condition and in complete running order.

3.6 ACCESS PANELS

A.

Refer to Architectural drawings and specifications for access panel locations, sizes and types.

3.7 FIELD INSTRUCTION

A.

Upon completion of work, furnish services of a competent representative to instruct Owner's
representative in the proper operation and maintenance of all elements of the plumbing
systems. Instructor must be approved by Architect.

Spend not less than one four-hour day in such formal instruction and if necessary, to fully
prepare the owner to operate and maintain the systems, such additional time as may be
directed by the Architect.

The specified day of instruction shall occur after thirty days operation by the Owner's
representative.

3.8 EXCAVATION AND BACKFILL

A.

B.

Do all excavating and backfilling necessary to install all underground mechanical work.

Support and protect all pipes, ducts, cables or structures when such obstructions are
uncovered. Repair all damage at contractor's expense.

Establish all required lines and grades; be responsible for correctness thereof. Check
elevation of sewers before starting.

Excavate trenches to widths specified herein and to leave vertical sides. Where, under
special circumstance, trenches with sloping sides are permitted, slope only to a plane one foot
above top of pipe. From this plane to bottom of trench, make sides of trench vertical. Grade
bottom of trenches accurately to provide uniform bearing and support on undisturbed earth
along entire length of each section of pipe. Where pipe is not encased in concrete, support
bottom quadrant fully and uniformly on a firm foundation; finish trench bottom by hand, shaping
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a groove from the barrel and scooping out hub holes. In lieu of hand shaping, or where rock
excavation is required, excavate mechanically 3 to 4 inches below invert of line. Backfill
overdepth with firmly compacted sand or fine gravel and then embed lower quadrant of pipe
and shape hub holes as specified above. Except as specified herein, take care not to
excavate below minimum required depths. Backfill unauthorized overdepths as specified for
rock excavation. Where concrete encasement is specified, leave bottom of trench clean,
smooth and flat. In all cases wherever wet or otherwise unstable soil, as determined by the
Architect, is encountered excavate to such increased depth as may be directed. Then backfill
to required level and form with firmly compacted sand or fine gravel.

E. From a plane one foot above top of pipe to bottom of trench, make trench width at least 6
inches, but in no case more than 12 inches, wider on each side of pipe than the greatest
external pipe diameter measured over the hubs. Where sheeting or shoring is used, measure
minimum width between closest interior faces of sheeting or shoring as driven.

F. Unless otherwise indicated or directed excavate trenches to depth sufficient to give 36 inch
minimum cover.

G. Make excavations for manholes, tanks and similar structures sufficiently large to leave at least
12 inches clear between their outer surfaces and the embankment or sheeting, if sheeting is
used. Backfill any overdepth excavation with firmly compacted sand or fine gravel.

H. Keep excavated areas free of water. Do such grading as may be necessary to prevent
surface water from flowing into trenches or other excavations; remove all water accumulating
therein by pumping, bailing or other approved method.

I. Provide all sheeting, shoring and bracing necessary for protection of work and safety of
personnel and compliance with the latest OSHA and MOSHA Regulations. Bracing shall be of
approved size and quality.

J.  Remove all excavated materials not required or not suitable for backfill.

K. Provide guard rails, lamps, flags or other safeguards as directed and adequate temporary
crossovers for pedestrian and vehicular traffic. Remove when necessity for such protection
ceases.

L. Protect trees by means of boxing, guying or other methods. Sustain in place and protect from
direct or indirect injury any and all property and structures. Take care to prevent debris or
other materials from entering existing sewers and drains. Carry on work so as not to interfere
with their function.

M. Backfilling: As soon as pipe is laid, carefully place enough backfill on both sides of pipe to
resist lateral movement. After joints have set, all required piping tests made, all water and
debris removed from trenches, manually place backfill in 6" maximum depth layers up to a level
of one foot over top of pipe. Exercise particular care to backfill simultaneously on both sides of
pipes. Deposit all material up to a level of one foot over top of pipe with hand shovels.
Compact each layer solidly before next layer is placed. Where pipe is specially coated for
corrosion protection, take particular care not to damage coating. Deposit balance of backfill in
one foot layers, thoroughly compacting each layer as it is placed. Backfill material shall
consist of clean earth, loam, sandy clay, sand and gravel. Do not use frozen earth, large clods
of earth or stone over 2-1/2" maximum dimension, organic material, debris, or cinders or other
corrosive material.
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N. Where excavations are made in cinder fill, remove all excavated material and do not reuse.
Make excavations wide enough and deep enough to permit placing a minimum of 10 inches of
sand on all sides of pipe. Place and compact as specified above. Above the top 10 inches of
sand, backfill with material and in manner specified above. No cinders may be used. At
Contractor's option sand may be used for all backfill purposes unless specifically indicated
otherwise.

O. Settling: When backfilling is completed there shall be no settling. If any settling should occur,
the Contractor shall correct it at no expense to the Owner.

P. Restoring: Replace existing pavement, curbs, sidewalks, fences, sodding, shrubs, other
appurtenances removed or damaged in connection with work. Restore to original condition.
Sod must be replaced with sod. Any trees which are damaged shall be replaced by the
Contractor with trees of similar type and size. For work in public streets, comply with
municipal agencies' requirements or make necessary arrangement with such agency to make
the repairs. Pay for all permits, inspection fees and cost of work so there will be no extra cost
to Owner.

3.9 CUTTING AND PATCHING
A. Do all cutting and patching necessary to install plumbing work.
B. The cutting of walls, floors, partitions, slabs and decks for the passage and/or accommodation

of piping and equipment, the closing of superfluous openings and the removal of all debris
caused by said work under this contract shall be performed by the Contractor.

END OF SECTION 220500
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SECTION 220523 — GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 GENERAL
1.1 WORK INCLUDED
A. Check Valves.
B. Ball valves.
C. Drain valves.
1.2 RELATED WORK
A. Section 2205583 - Identification for Plumbing Piping and Equipment
B. Section 220700 - Plumbing Piping Insulation
C. Section 221116 - Domestic Water Piping
1.3 SUBMITTALS
A. Submit copies of valve ordering schedule for approval before ordering valves.

B. Submit detailed shop drawings under provisions of Section 013300. Clearly indicate make,
model, location, type, size and pressure rating.

PART 2  PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS

A. Provide valves of same manufacturer throughout where possible, Jenkins, Milwaukee,
Stockham, Nibco or Apollo.

B. Provide valves with manufacturer's name and pressure rating clearly and permanently
marked on outside of body at the factory.

2.2 VALVE CONNECTIONS

A. Provide valves suitable to connect to adjoining piping as specified for pipe joints. Use pipe
size valves.

B. Thread pipe sizes 2 inches and smaller.
C. Solder or screw to solder adaptors for copper tubing.
2.3 CHECK VALVES

A. Bronze, y-pattern, horizontal swing disc, TFE or bronze seat disc, solder or screwed ends,
150 Ib. steam, 300 psi W.O.G., Nibco Fig T-433-Y.
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BALL VALVES

A. Sizes 2-1/2” and smaller, Bronze body, 400 Ib. C.W.P., 316 stainless steel ball and stem,
multifill teflon seats and packing; soldered ends, three piece body, Apollo 82LF-200 series.

B. Provide lever handle with stop pin for shut off service and memory stop for balancing service.
DRAIN VALVES

A. Bronze ball valve with cap and hose thread, minimum 3/4" for lines up to 2-1/2", 1-1/2" for
lines 3" and over, Apollo 70-200-HC Series bronze ball valve with dust cover and chain.

PRESSURE RATINGS

A. Unless otherwise indicated, use valves suitable for 125 minimum psig WSP and 450 degrees
F.

VALVE OPERATORS

A. Where piping is insulated, provide valve operator extensions to suit insulation thickness.
Coordinate with Section 220700 — Plumbing Piping Insulation.

EXECUTION
INSTALLATION

A. Provide valves at all branch connections to mains and at each piece of equipment to allow for
isolation and service.

B. Install valves with stems upright or horizontal, not inverted.
C. Provide ball valves for shut-off and isolating service in domestic water piping.

D. Provide drain valves at main shut-off valves, and low points of piping and apparatus and
where required to permit draining of system.

E. Provide operator stem extensions to suit insulation thickness, coordinate with insulation
specifications and trade.

END OF SECTION 220523
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SECTION 220529 — HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1

GENERAL

1.1 WORK INCLUDED

A.

B.

Piping and equipment hangers, supports, and associated anchors.

Sleeves and seals.

1.2 RELATED WORK

A.

Section 220700 — Plumbing Piping Insulation

1.3 SUBMITTALS

A.

B.

PART 2

Submit shop drawings and product data under provisions of Section 013300.

Indicate hanger and support framing and attachment methods.

PRODUCTS

2.1 PIPE HANGERS AND SUPPORTS

A.

Hangers for Pipe Sized "2 to 1-1/2 Inch: Malleable iron, adjustable swivel, split ring, Grinnell
figures 67, 69, 97, 104, 108, CT-109, CT-69.

Hangers for Pipe Sizes 2 to 6 Inches: Carbon steel, adjustable, clevis, Grinnell figures 138,
CT-65, 260, 300 or 590.

Multiple or Trapeze Hangers: FRP channels with welded spacers and hanger rods.
Uninsulated Copper Pipe Support: Carbon steel ring, adjustable, copper plated.

Shield for Insulated Piping 2 Inches and Smaller: 18 gauge galvanized steel shield over
insulation in 180 degree segments, minimum 12 inches long at pipe support.

2.2 HANGER RODS

A.

Steel Hanger Rods: Threaded both ends, threaded one end, or continuous threaded.

2.3 CONCRETE INSERTS

A.

Inserts: Malleable iron case or galvanized steel shell and expander plug for threaded
connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms;
size inserts to suit threaded hanger rods.

2.4 SLEEVES

A.

Sleeves through walls and floor: Form with 18 gauge type 316 stainless steel.
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Sleeves for Pipes Through Fire Rated and Fire Resistive Floors and Walls, and Fireproofing:
Prefabricated fire rated sleeves including seals, UL listed.
Fire Stopping Insulation: Glass fiber type, non-combustible.

Caulk: UL listed fire stop sealant, 3M fire barrier CP 25WB, CP25N/S or CP255/L as
required for sealing penetrations, floors and fire rated walls.

25 FABRICATION

A.

B.

C.

Size sleeves large enough to allow for movement due to expansion and contraction. Provide
for continuous insulation of supported pipe.

Design hangers to allow for adjustment without disengagement of supported pipe.

Provide copper plated hangers and supports for copper piping.

2.6 FIRE STOP SYSTEMS AND SEALANTS

A.

PART 3

Refer to Architectural Division 07 - Thermal and Moisture Protection for sealing and fire
stopping of plumbing penetrations through walls, floors, roofs or any other barrier.

EXECUTION

3.1 CONCRETE INSERTS

A.

Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

Where concrete slabs form finished ceiling, provide inserts to be flush with slab surface.

Where inserts are omitted, drill through concrete slab from below and provide through-bolt
with recessed square steel plate and nut recessed into and grouted flush with slab.

3.2 PIPE HANGERS AND SUPPORTS

A.

C.

D.

Support horizontal piping as follows:

PIPE SIZE MAX. HANGER SPACING HANGER DIAMETER
210 1-1/4 inch 6'-0" 3/8"
1-1/2 to 2 inch 7'-0" 3/8"
2-1/2to 3 inch 8'-0" 1/2"
4to 6inch 10'-0" 5/8"

Install hangers to provide minimum 1/2 inch space between finished covering and adjacent
work.

Place a hanger within 12 inches of each horizontal elbow.

Use hangers with 1-1/2 inch minimum vertical adjustment.
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Support vertical piping at every floor.

Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

Support riser piping independently of connected horizontal piping.

Pipe hangers shall be capable of supporting the pipe in all conditions of operation. They shall
allow free expansion and contraction of the piping, and prevent excessive stress resulting
from transferred weight being induced into the pipe or connected equipment.

Wherever possible, pipe attachments for horizontal piping shall be pipe clamps.

Wherever possible, structural attachments shall be beam clamps, or rigid steel members
embedded in poured concrete slabs, column, beams or walls.

All rigid hangers shall provide a means of vertical adjustment after erection.

Hanger rods shall be subject to tensile loading only. At hanger locations where lateral or
axial movement is anticipated, suitable linkage shall be provided.

Hangers shall be designed so that they cannot become disengaged by movements of the
supported pipe.

Supports, guides and anchors shall be so designed that excessive heat will not be
transmitted to the building steel.

Pipe hangers and supports that are in direct contact with piping shall be of approved
materials that are compatible with the piping and that will not promote galvanic action.

3.3 SLEEVES

A.

B.

Set sleeves in position in form-work. Provide reinforcing around sleeves.

Extend sleeves through floors one inch above finished floor level. Caulk inside of sleeves full
depth and provide floor plate, caulked to make water tight.

Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or
duct and adjacent work with fire stopping insulation and caulk seal. Provide close fitting
metal collar or escutcheon covers at both sides of penetration.

Install chrome plated steel escutcheons at finished surfaces.

Provide sleeves for all plumbing piping through all walls, floors and footings.

END OF SECTION 220529
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 GENERAL
1.1 WORK INCLUDED
A. Identification of plumbing piping and equipment installed under Division 22.
1.2 REFERENCES
A. ANSI A13.1 - Scheme for the Identification of Piping Systems
1.3 SUBMITTALS
A. Submit product data under provisions of Section 013300.
B. Submit list of working, symbols, letter size, and color coding for mechanical identification.

C. Submit valve chart and schedule, including valve tag number, location, function, and valve
manufacturer's name and model number.

D. Submit manufacturer's installation instructions under provisions of Section 013300.

PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS
A. Seton.
B. A.B.C.

Pittsburgh Paints.

o o

Marking Services, Inc.

m

Substitutions: Approved equal under provisions of Section 012500.
2.2 MATERIALS
A. Color: Unless specified otherwise, conform with ANSI/ASME A13.1.

B. Plastic Nameplates: Laminated three-layer plastic with engraved black letters on light
contrasting background color.

C. Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting
background color. Tag size minimum 1-1/2 inch diameter.

D. Metal Tags: Brass or Aluminum with stamped letters; tag size minimum 1-1/2 inch diameter
with smooth edges.
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Plastic Pipe Markers: Factory fabricated, flexible, semi-rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and fluid being
conveyed. Seton "Setmark” or equal.

Plastic Tape Pipe Markers: Flexible, vinyl form tape with pressure sensitive adhesive
backing and printed markings.

EXECUTION

3.1 PREPARATION

A.

Degrease and clean surfaces to receive adhesive for identification materials.

3.2 INSTALLATION

A.

Plastic Nameplates: Install with corrosive-resistant mechanical fasteners, or adhesive.
Plastic or Metal Tags: Install with corrosive-resistant chain.
Plastic Pipe Markers: Install in accordance with manufacturer's instructions.

Plastic Tape Pipe Markers: Install complete around pipe in accordance with manufacturer's
instruction.

3.3 SCHEDULE

A.

Valves: Identify valves in main and branch piping with tags indicating service and area
equipment served.

Piping: Identify piping, concealed or exposed, with plastic pipe markers 2-1/2" and smaller
and plastic tape pipe markers for 3" and larger. Identify service, flow direction, and pressure.
Install in clear view and align with axis of piping. Locate identification not to exceed 20 feet
on straight runs including risers and drops, adjacent to each valve and "T", at each side of
penetration of structure of enclosure, and at each obstruction.

Identify equipment that is concealed above ceiling by attaching identification markers to the
ceiling tile metal suspension system directly below piece of equipment.

END OF SECTION 220553
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SECTION 220700 - PLUMBING PIPING INSULATION

PART 1

GENERAL

1.1 WORK INCLUDED

A.

B.

Piping insulation.

Jackets and accessories.

1.2 RELATED WORK

A.

B.

Section 220529 - Hanger and Supports for Plumbing Piping and Equipment

Section 220553 - Identification for Plumbing Piping and Equipment

1.3 REFERENCES

A.

T 0 m o O

J.

ANSI/ASTM C195 - Mineral Fiber Thermal Insulation Cement.

ANSI/ASTM C533 - Calcium Silicate Block and Pipe Thermal Insulation.

ANSI/ASTM C547 - Mineral Fiber Preformed Pipe Insulation.

ANSI/ASTM C552 - Cellular Glass Block and Pipe Thermal Insulation.

ASTM C449 - Mineral Fiber Hydraulic-setting Thermal Insulating and Finishing Cement.
ASTM EB84 - Surface Burning Characteristics of Building Materials.

NFPA 255 - Surface Burning Characteristics of Building Materials.

ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate.

UL723 - Surface Burning Characteristics of Building Materials.

Factory Mutual Research Corporation - Simulated Pipe Chase Test.

1.4 QUALITY ASSURANCE

A.

Applicator: Company specializing in piping insulation application with three years minimum
experience.

Materials: Flame spread/fuel contributed/smoke developed rating of 25/50/50 in accordance
with ASTM EB84, latest revision. In addition, the product when tested will not melt or drip
flaming particles, and the flame shall not be progressive. All materials shall pass simulated
end-use fire tests.

The materials shall be manufactured under an independent third party supervision testing
program covering the properties of fire performance, thermal conductivity, and water vapor
transmission (WVT).
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1.5 SUBMITTALS

A.

B.

C.

PART 2

Submit product data under provisions of Section 013300.
Include product description, list of materials and thickness for each service, and locations.

Submit manufacturer's installation instructions under provisions of Section 013300.

PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A.

o o

m

Pittsburg-Corning.

Johns Manville / Schuller.
Knauf.

Armacell.

Certainteed.

Dow.

Substitutions: Under provisions of Sections 012500.

2.2 INSULATION

A.

Type A: Glass Fiber insulation; ANSI/ASTM C547; 'k' value of 0.24 at 75 degrees F;
noncombustible.

Type B: Cellular glass; ANSI/ASTM C552; maximum water vapor transmission rating of 0.2
perms; 'k’ value of 27 at 75 degrees F.

Type C: Hydrous calcium silicate; ANSI/ASTM C533; rigid white in preformed piping
sections; asbestos free; 'k' value of 0.44 at 300 degrees F, suitable for 1200 degrees F
operation.

2.3 JACKETS

A.

Interior Applications:
1. Vapor Barrier Jackets: Kraft reinforced foil vapor barrier with self-sealing adhesive joints.
2. PVC Jackets: Service pipe sizes 2" and smaller, one piece, pre-molded type for fittings.

2.4 ACCESSORIES

A.

B.

C.

Insulating Cement: ANSI/ASTM C195; hydraulic setting mineral wool.
Finishing Cement: ASTM C449.

Adhesives: Compatible with insulation, Armstrong 520, Benjamin Foster 85-75, Childers
Chil-Seal CP-50A MV1 coating and adhesive or approved equal.
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D. Insulation Bands: 3/4 inches wide 0.020 inches thick ASTM B-209 aluminum.

E. Metal Jacket Bands: 3/4 inches wide, 0.020 inches thick ASTM B-209 aluminum.

F. Fibrous Glass Cloth: Untreated; 8 ounces per square yard weight.

G. Cellular foam joint sealant: Pittsburgh Corning Pittseal 444.

EXECUTION

PREPARATION

A. Install materials after piping has been tested and approved.

B. Coordinate with other trades so that valve stems, operators, thermometer and control sensor
wells, etc. are installed with proper mounting brackets and extensions are provided to allow
insulation to run continuously and so that all penetrations can be sealed to protect the
integrity of the vapor barrier.

INSTALLATION

A. Install materials in accordance with manufacturer's instructions. Keep insulation dry and
protected from damage.

B. Continue insulation with vapor barrier through penetrations, sleeves and inside hangers.
Stagger longitudinal joints on all insulation.

C. In exposed piping, locate insulation and over seams in least visible location.

D. On insulated piping with operating temperatures below 60 degrees or above 140 degrees,
insulate fittings, valves, unions, flanges, strainers, flexible connections, and expansion joints.

E. On insulated piping conveying fluids between 60 and 140 degrees F, do not insulate valves,
flanges and unions at equipment, but bevel and seal ends of insulation at such locations with
vapor barrier cement.

F. Provide an insert, not less than 12 inches long, of same thickness and contour as adjoining
insulation between support shield and piping, but under the finish jacket, on all piping 2
inches diameter or larger, to prevent insulation from sagging at support points. Inserts shall
be type B or Type C heavy density insulating material suitable for the planned temperature
range. Factory fabricated inserts may be used.

G. Neatly finish insulation at supports, protrusions, and interruptions.

H. Jackets:

1. Indoor, concealed and exposed applications: Insulated pipes with type A insulation shall
have standard jackets with vapor barrier, factory-applied. Insulate fittings, joints and
valves, with operating temperature above 140 degrees or below 60 degrees with
insulation of like material and thickness as adjoining pipe, and finish with preformed PVC
or aluminum fitting covers.

Type A Insulation - Operating Temperature Below 60 Degrees:
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Pipe Insulation: Insulate all piping in a neat, workmanlike fashion in accordance with
thickness listed in schedule. Longitudinal laps of jackets shall be sealed and butt joints
shall be wrapped with a 3" minimum wide strip of the jacketing material securely sealed in
place. Adhesive to be Johns-Manville U-Glue, Epolux "Catalog" 400, Benjamin Foster
85-75, or approved equal.

Type B Insulation shall be applied in a single layer application with all joints tightly butted
and sealed with joint sealant specified. Poorly fitting or broken insulation shall be
replaced ore re-cut to form a completely vapor sealed insulation system.

Fittings: Where the factory-premolded, one-piece PVC or two piece aluminum fitting
covers are to be used, the proper factory precut insulation of like material and thickness
as adjoining pipe, shall be applied to the fiting. The ends of the insulation shall be
tucked snugly into the throat of the fitting and the edges adjacent to the pipe covering
tufted and tucked in fully. Insulating cover is then secured by stapling, tack fastening,
banding or taping the ends to the adjacent pipe covering. All seam edges of the cover
shall be sealed with vapor-barrier adhesive. The circumferential edges of cover shall be
wrapped with vapor-barrier pressure sensitive color matching tape. The tape shall
extend over the adjacent pipe insulation, and have an overlap on itself at least 2 inches
on the downward side.

J.  Type A Insulation - Operating Temperature Above 60 Degrees:

1.

Pipe Insulation: Insulate all piping in a neat, workmanlike fashion in accordance with
thicknesses listed in schedule. Jackets and butt strips.

2. Fittings: Where the factory-premolded one-piece PVC or two piece aluminum fitting
covers are to be used, the proper factory precut insulation of like material and thickness
as adjoining pipe shall be applied to the fitting. The ends of the insulation shall be tucked
snugly into the throat of the fitting and the edges adjacent to the pipe covering tufted and
tucked in, fully insulating the pipe fitting. The fitting cover is then secured by stapling,
tack fastening, banding or taping the ends of the adjacent pipe covering.

SCHEDULE
INSULATION TYPE PIPE SIZE INCH THICKNESS
PIPING INCH
Domestic Hot and
Recirculating Water A 123 123
347 347
1” 1”
Domestic Cold Water A 123 123
$Z% "
1” "
1-1/4” IZ3
1-1/2” 1”
2" 1”

END OF SECTION 220700
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1

GENERAL

1.1 WORK INCLUDED

A.

Pipe, fittings, and connections.

1.2 RELATED WORK

A.

B.

C.

Section 220523 - General Duty Valves for Plumbing Piping
Section 220529 - Hanger and Supports for Plumbing Piping and Equipment

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

1.3 REFERENCES

A.

B.

r o

PART 2

ANSI/ASME B16.3 - Malleable-Iron Threaded Fittings.
ANSI/ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
ANSI/ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.

ANSI/ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage
Fittings - DWV.

ANSI/ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc-Coated, Welded and Seamless.
ANSI/ASTM A126 - Gray Iron Castings for Valves, Flanges and Pipe Fittings.

ANSI/ASTM A153 - Zinc Coating (Hot Dip) on Iron and Steel Hardware.

ASTM A234 - Wrought Carbon Steel and Alloy Steel.

ASTM A536 - Ductile Iron Castings.

ANSI/AWS D1.1 - Structural Welding Code.

ASTM B88 - Seamless Copper Water Tube.

PRODUCTS

2.1 PIPE AND TUBE

A.

Copper Water Tube: ASTM B88, type, grade and temper as scheduled; seamless.

2.2 PIPE AND TUBE JOINTS AND FITTINGS

A.

Copper Pipe Fittings: ANSI/ASME B16.22 or B16.18, pressure fittings.
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UNIONS AND COUPLINGS

A.

Pipe Size 2-1/2” Inches and Under: bronze, ground joint for copper or brass pipe, soldered
ends.

Pipe size over 2-1/2 inches: 150 psi forged steel slip-on flanges for ferrous piping.

EXECUTION

PREPARATION

A.

Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe, or groove where
allowed.

Remove scale and dirt, inside and outside, before assembly.
Remove welding slag or foreign material from pipe and fitting materials.

Cut all pipes accurately to measurements established at structure. Work into place without
springing or forcing, properly clearing all windows, doors or other openings. Cut pipe and
nipples evenly; cut threads clean, remove burrs, ream ends to full inside bore. Install to
permit free expansion and contraction without causing misalignment of piping or any damage
to either building or piping. Grade all piping to low points to permit complete drainage of
system. At bottom of water risers and at all low points provide a 3/4" drain valve. Make all
changes of direction with fittings except as otherwise noted. Make pipe connections to
equipment in accordance with indicated sizes and details or as directed. Cap or plug all
equipment and pipe line openings during installation to exclude dirt and foreign material.

Provide unions at each piece of equipment, in bypasses around equipment and in long runs
or piping to permit convenient disassembly for alteration or repairs. Unions must be
accessible after building is completed. Mechanical pipe couplings may be used as unions
where mechanical pipe couplings are allowed elsewhere in this specification.

Provide test connections for thermometers and pressure gauges at each piece of equipment.

Where changes in pipe sizes occur, use only reducing fittings. Use eccentric fittings where
required to prevent pocketing of air and/or water.

COPPER PIPE CONNECTIONS

A. Form hot soldered joints in copper, brass, or bronze fittings with non lead based solder.
Solder shall be Worthington Silver Bearing Alloy Lead-Free (95%-Tin, 4.8%-Copper, 0.2%-
Silver) or approved equal. Fittings shall be clean and deburred prior to making up joints.

B. Make connections to equipment and branch mains with unions.

TESTS

A. Test all piping and prove tight. Notify Architect when tests will take place and submit test

results prior to covering or enclosing any piping. Before enclosing, test piping which will be
concealed. Replace and re-test to Architect's satisfaction any pipe or fittings broken or
damaged under test. Caulking or peening joints will not be permitted.
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B. Before testing piping systems, remove, or otherwise protect from damage, control devices, air
vents, thermostatic traps and elements, other parts which are not designed to stand
pressures use in testing piping.

C. Test as follows:
1. Cold, hot domestic water 125 psig hydrostatic

D. Hold indicated pressures constant without pumping for such period of time as directed by
Architect. While under pressure, visually inspect each joint, weld or other connection to
determine leakage.

3.4 SCHEDULE OF PIPE AND FITTINGS

A. COLD AND HOT WATER PIPING:
1. BELOW GROUND 2" AND UNDER:

Pipe type "K" copper, soft temper for runs less than 50 ft.
Fittings socket type, wrought copper

Couplings socket type, wrought copper

Joints brazed

2. ABOVE GROUND 2" AND UNDER:

Pipe copper type "L" hard drawn

Fittings sweat type, wrought copper

Couplings sweat type, wrought copper

Unions sweat type, wrought copper, ground joint
Joints joints soldered per paragraph 3.2A

END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1

GENERAL

1.1 WORK INCLUDED

A.

o O

m

m

G.
H

Hydrants

Vacuum Breakers.

Backflow Preventers.

Disinfection of Domestic Water System.
Water Pressure Reducing Valve.
Pressure Gauges.

Expansion Tanks

Mixing Valves.

Thermometers.

1.2 RELATED WORK

A. Section 220523 - General Duty Valves for Plumbing Piping
B.

C.

Section 221119 - Domestic Water Piping

Section 224000 - Plumbing Fixtures

1.3 SUBMITTALS

New Red Panda Exhibit
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A. Submit shop drawings and product data under provisions of Sections 013300.

PART 2

PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A.

o O

m

Watts

Zurn.

Wade.
Josam.

Jay R. Smith.

Precision Piping Products.

DOMESTIC WATER PIPING SPECIALTIES
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2.5

2.6

2.7
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G. Trerice.
H. Substitutions: Under provisions of Section 012500.
HYDRANTS

A. Exterior Wall Hydrant : Zurn Z1300. Encased, anti-siphon automatic draining wall hydrant for
flush installation. Complete with non-freeze type integral backflow preventer, bronze casing,
all bronze interior parts, non-turning operating rod with free-floating compression closure
valve, replaceable bronze seat and seat washer, and combination 34" female or 1” male
straight IP inlet. Nickel bronze box and hinged cover with operating key lock and “WATER”
cast on cover.

B. Interior Wall Hydrant : WattsSeries LFSC-8 : Lead free cast brass hose bibb, 34" female NPT
regular pattern with vacuum breaker.

VACUUM BREAKERS
A. Hose connection vacuum breakers shall be Watts 8a or approved equal.
BACKFLOW PREVENTER REDUCED PRESSURE

A. Watts Series LF009 or equal with two in-line, independent check valves with an intermediate
relief valve, NPT body connections, ball type test cocks, and quarter turn-full port-resilient
seated-bronze ball valve shutoffs. Unit shall have renewable seats. Unit shall be complete
with strainer.

B. Unit shall be tested and certified under the following standards for reduced pressure zone
backflow preventers; A.S.S.E. Std. No. 1013, AWWA std. No. C 511-89, FCCHR of USC
Manual, Section 10.

C. Unit shall be suitable for pressure up to 172 psig and water temperature up to 180 degree F.
BACKFLOW PREVENTER

A. Inline double check valve backflow preventer shall be Watts Series LF7 or equal.
DISINFECTION OF DOMESTIC WATER SYSTEM

A. Provide services of water treatment agency regularly engaged for the purposes of cleaning
and disinfecting the domestic water piping. Disinfection shall be as described in the
International Plumbing Code latest adopted edition.

WATER PRESSURE REDUCING VALVE

A. Water pressure reducing valve with integral strainer shall be installed in the water service
pipe near its entrance to building. The water pressure reducing valve shall be constructed
using lead free materials. The valve shall feature a lead free cast copper silicone alloy body
suitable for water supply pressures up to 300 psi. Provision shall be made to permit the
bypass flow of water back through the valve into the main when pressures, due to thermal
expansion on the outlet side of the valve, exceed the pressure in the main supply. Approved
valve shall be listed to ASSE 1003. Valve shall be a Watts Series LF25AUB-Z3.
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3.1
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PRESSURE GAUGES

A. Bourdon tube type of phosphor bronze with cast aluminum case, 4-1/2” dial, white dial with
black numbers, solid front, and 2% minimum accuracy of full range. Trerice 500X/600B
Series. Range approximately 50% more than maximum operating pressure.

EXPANSION TANK FOR POTABLE HOT WATER

A. Provide a Watts Model DETA pre-charged steel thermal expansion tank with fixed butyl
bladder for fresh potable hot water applications. The tank shall have a top NPT stainless
steel system connection and a 0.301” — 32 charging valve connection (standard tire valve) to
facilitate the on-site charging valve of the tank to meet system requirements. Tank shall be
pre-charged with air pressure to minimum 60 psig. Contractor shall coordinate with fill and
pressure relief valves for final charging pressure.

THERMOSTATIC MIXING VALVE

A. Thermostatic mixing valve shall be installed on the hot water supply to fixtures. The valve
shall be ASSE 1017, ASSE 1069 and ASSE 1070 listed. It shall have a lead free cast copper
silicone alloy body. The valve shall be a Watts Series LFMMVM1 or approved equal.

MIXING HOSE STATION

A. Hot and cold water mixing hose station with ball valves at cold water and hot water entry
points; equipped with dial-type; bronze construction; wall mount. The station shall be a
Strahman Washdown Equipment model M-159TG.

THERMOMETER

A. Type 300 Series stainless steel stem 9-1/4” O.D., case and ring, double strength window
glass, white finished dial with black and blue markings accuracy 1% of full scale, balanced

aluminum pointer with black finish, adjustable angle, 5” dial, Trerice Series B85600, range 0
degrees to 250 degrees for hot water.

EXECUTION
INSTALLATION
A. Install equipment per manufacturer’'s recommendations.

B. Install vacuum breakers on plumbing lines where contamination of domestic water may occur
and on hose bibbs, flush valves, etc.

C. Furnish and install reduced pressure backflow preventers on the following services :
1. Domestic water service

D. Furnish and install funnel and drain assemblies on the backflow preventers and pipe them to
the outdoors to prevent water from spraying around space.

E. Provide pressure gauge at water service after pressure reducing valve. Provide
thermometers at water heater.
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END OF SECTION 221119
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SECTION 221316 - SANITARY WASTE AND VENT PIPING

PART 1 GENERAL
1.1 WORK INCLUDED
A. Pipe, fittings, and connections.
1.2 RELATED WORK
A. Section 220523 - General Duty Valves for Plumbing Piping
B. Section 220529 - Hanger and Supports for Plumbing Piping and Equipment
1.3 REFERENCES

A. ASTM D2722 Polyvinyl Chloride (PVC) Schedule 40 Drainage Pipe

PART2  PRODUCTS
2.1 PIPE AND TUBE
A. Cast Iron Soil Pipe: ANSI/ASTM A74; service weight or extra heavy.
B. Hubless Cast Iron Soil Pipe: CISPI 301.
2.2 PIPE AND TUBE JOINTS AND FITTINGS
A. Cast Iron Pipe Fittings: ASTM C564, rubber gasket joints.
B. Cast Iron Pipe Fittings: ASTM A74, long radius, no-hub joints.
2.3 UNIONS AND COUPLINGS

A. CISPI, no-hub approved neoprene sleeve with stainless steel outer jacket and draw bands.
Husky brand or equal, minimum four bands per coupling.

PART 3 EXECUTION
3.1 PREPARATION

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe, or groove where
allowed.

B. Remove scale and dirt, inside and outside, before assembly.
C. Remove welding slag or foreign material from pipe and fitting materials.
D. Cut all pipes accurately to measurements established at structure. Work into place without

springing or forcing, properly clearing all windows, doors or other openings. Cut pipe and
nipples evenly; cut threads clean, remove burrs, ream ends to full inside bore. Install to
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permit free expansion and contraction without causing misalignment of piping or any damage
to either building or piping. Grade all piping to low points to permit complete drainage of
system. At bottom of water risers and at all low points provide a 3/4" drain valve. Make all
changes of direction with fittings except as otherwise noted. Make pipe connections to
equipment in accordance with indicated sizes and details or as directed. Cap or plug all
equipment and pipe line openings during installation to exclude dirt and foreign material.

CAST IRON PIPE CONNECTIONS

A.

Joints for plain end pipe: neoprene gasket and stainless steel clamp.

TESTS

A.

Test all piping and prove tight. Notify Architect when tests will take place and submit test
results prior to covering or enclosing any piping. Before enclosing, test piping which will be
concealed. Replace and re-test to Architect's satisfaction any pipe or fittings broken or
damaged under test. Caulking or peening joints will not be permitted.

Before testing piping systems, remove, or otherwise protect from damage, control devices, air
vents, thermostatic traps and elements, other parts which are not designed to stand
pressures use in testing piping.

Test as follows:
1. Flow and vent Standing Water Test

Standing Water Test: Apply to drainage system in its entirety or in sections. If applied to
entire system, close all openings in piping except highest opening; fill system with water to
point of overflow. If system is tested in sections, close all openings except highest opening in
section under test; fill each section with water. Test no section with less than 10 ft. head of
water. In testing successive sections, retest at least the upper 10 feet of next preceding
section so that no joint or pipe in building (except upper-most 10 ft. of system) shall have
been submitted to a test of less than 10 ft. head of water. Keep water in system, or in portion
under test, for at least 15 minutes before inspection starts. During this period, add no
additional water.

Hold indicated pressures constant without pumping for such period of time as directed by
Architect. While under pressure, visually inspect each joint, weld or other connection to
determine leakage.

SCHEDULE OF PIPE AND FITTINGS

A.

SANITARY SYSTEMS:
1. SANITARY PIPING — BELOW GRADE

a. Pipe Extra heavy cast iron
b. Fittings extra heavy cast iron
c. Joints “Push On”
2. SANITARY PIPING — ABOVEGROUND (**)
a. Pipe Service weight cast iron
b. Fittings Service weight, long radius, cast iron
c. Couplings No-Hub
d. Joints No-Hub

3. VENT PIPING (*)
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a. Pipe Service weight cast iron
b. Fittings Service weight cast iron
c. Couplings No-Hub
d. Joints No-Hub

(**) Note — At Contractor’s option, and where permitted by code, schedule 40 PVC DWV may be
used. Contractor is responsible for maintaining the integrity of smoke partitions and
slabs as required by code.

END OF SECTION 221316
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES

PART 1

GENERAL

1.1 WORK INCLUDED

A.

B.

C.

D.

E.

Cleanouts.

Floor Drains.

Floor Sinks.

Trench Drains.

Solids Interceptor.

1.2 RELATED WORK

A. Section 221316 - Sanitary Waste and Vent Piping

1.3 SUBMITTALS

A. Submit shop drawings and product data under provisions of Sections 013300.

PART 2

PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Drain, Backwater Valves, Cleanouts

1.

2.

Zurn.

Josam.
Wade.

Jay R. Smith.

Substitutions: Under provisions of Section 012500.

2.2 CLEANOUTS AND CLEANOUT ACCESS COVERS

A. Provide caulked or threaded type extended to finished floor or wall surface. Provide bolted
coverplate cleanouts on vertical rainwater leaders only. Ensure ample clearance at cleanout
for rodding of drainage system.

Cleanout Access Covers:
scored frames and plates.

In Unfinished Areas provide round covers with nickel bronze
Provide round access covers in finished areas with depressed

center section to accommodate floor finish. Wall cleanouts to have chrome plated caps.

SANITARY WASTE PIPE SPECIALTIES
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C. Cleanouts in horizontal surfaces shall be equal to the following Zurn models:
1. Unfinished Areas
a. Al ZN-1400-NH
D. Cleanout covers for all vertical surfaces shall be Zurn ZN-1446.
FLOOR DRAINS

A. Floor drains shall be Zurn ZN-415B, lacquered cast iron body with bottom outlet, combination
invertible membrane clamp and adjustable Type B nickel bronze strainer.

B. Provide lacquered cast iron deep seal “P” trap, spigot inlet and side outlet spigot connection.
FLOOR SINKS

A. 12" x 12" x 8” deep cast iron body and square, light-duty grate with 12" slotted openings, white
acid resisting porcelain enamel interior and top, complete with seepage pan clamping collar
and white ABS anti-splash interior bottom dome strainer. Zurn ZN-1901-KC.

TRENCH DRAINS

A. Channels shall be cut to length indicated on drawings with 12” wide reveal and have a 9-1/4”
throat. Modular channel sections shall be made of 0% water absorbent High Density
Polyethylene (HDPE). Channel shall mechanically lock into the concrete surround every 12”.
Channels shall weigh less than 5.05 Ibs. per linear foot, have a smooth, 3” radiused self
cleaning bottom. Channels shall have rebar clips standard to secure trench in its final
location. Provided with fiberglass grate. Grate supplied in 24” nominal lengths with 13/16”
wide slots. Provide Zurn Z882 or approved equal.

SOLIDS INTERCEPTOR

A. Josam 61300 Series epoxy-coated steel solids interceptor, installed below grade in vaulted
enclosure, with no-hub connections, gasketed cover and removable solids collection basket.

EXECUTION

INSTALLATION

A. Lubricate cleanout plugs with mixture of graphite and linseed oil. Prior to building turnover,
remove cleanout plugs, re-lubricate and re-install using only enough force to ensure

permanent leakproof joint.

B. Slope drainage lines 1/4 inch per foot where possible, 1/8 inch per foot minimum.

END OF SECTION 221319
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SECTION 223300 - ELECTRIC DOMESTIC WATER HEATERS

PART 1

1.1

GENERAL

WORK INCLUDED

A. Electric Domestic Water Heater

1.2 RELATED WORK
A. Section 22 05 23 - General Duty Valves for Plumbing Piping
B. Section 22 11 19 - Domestic Water Piping
1.3 SUBMITTALS
A. Submit shop drawings and product data under provisions of Sections 01 33 00.
PART 2 PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS
A. Water Heater
1. A.O. Smith
2. Bradford-White
3. State
4. Rheem/Ruud.
5. Substitution: Under provisions of Section 01 25 00.
2.2 DOMESTIC WATER HEATER
A. The water heater shall be Dura-Power model as manufactured by A.O. Smith or an approved
equal. Models shall meet the standby loss requirements of the U.S. Department of Energy
and current edition of ASHRAE/IES 90.1. Heater shall be rated at capacity and size listed on
drawings. Heater shall have 150 psi working pressure and be equipped with extruded high
density anode rod. All internal surfaces of the heater exposed to water shall be glasslined
withan alkaline borosilicate composition that has been fused-to-steel by firing at a
temperature range of 1400 degrees F to 1600 degrees F. Electric heating elements shall be
medium watt density with zinc plated copper sheath. Each element shall be controlled by an
individually mounted thermostat and high temperature cutoff switch. The outer jacket shall be
of backed enamel finish and shall enclose the tank with foam insulation. Electrical junction
box with heavy duty terminal block shall be provided. The drain valve shall be located in the
front for ease of servicing. Heater shall include ASME T&P relief valve and drain valve.
B. Heater tank shall have a three year limited warranty as outlined in the written warranty. Fully
illustrated instructions manual shall be included.
PART 3 EXECUTION
3.1 INSTALLATION
A. Install equipment per manufacturer’'s recommendations.
B. Provide drain pan under water heater. Refer to drawings.

END OF SECTION 223300
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SECTION 224000 - PLUMBING FIXTURES

PART 1 GENERAL
1.1 WORK INCLUDED
A. Plumbing fixtures and trim.
1.2 RELATED WORK
A. Section 220523 - General-Duty Valves for Plumbing Piping.
B. Section 221116 - Domestic Water Piping.
C. Section 221316 - Sanitary Waste and Vent Piping.
1.3 REFERENCES
A. ADA - Americans with Disabilities Act of 1992.
B. NSF - Standard 61, Section 9 for Drinking Water Faucets.
1.4 SUBMITTALS

A. Submit manufacturer's product data and installation instructions under provisions of Section
013300.

B. Submit proof of NSF Standard 61, Section 9 compliance and/or the International and UL
listing.

PART2  PRODUCTS
2.1 ACCEPTABLE MANUFACTURES
A. Stainless Steel Sinks
1. Elkay
2. Griffin
3. Just
B. Trim
1. Chicago
2. T&S Brass
3. American Standard

4. Toto
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5. Kohler
C. Substitutions: Under provisions of Section 012500.
2.2 GENERAL

A. Provide new fixtures, free from flaws and blemishes with finished surfaces clear, smooth and
bright.

B. Provide approved plumbing fittings. Visible parts of fixture brass and accessories shall be
heavily chrome plated. Fittings shall be listed by NSF and UL for drinking water.

C. Fixtures shall be product of one manufacturer. Fittings of same type shall be product of one
manufacturer.

D. Protect fixtures against use and damage during construction.

E. Handicapped accessible fixtures shall be installed in accordance with all requirements of the
Americans with Disabilities Act (ADA) of 1992.

2.3 P-1 TWO COMPARTMENT SINK

A. Two compartment sink with 18"x18"x12” deep bowls, 10” high back splash, 24” right side
drainboard and stainless steel legs, 16 gauge type 300 series stainless steel, Elkay Model
#2C18X18-R-24X. Provide Elkay Model #LK25RT, 3-1/2” drain fitting with 2” OD tailpiece,
rotary lever operated, polished stainless steel.

B. Faucet: Chicago Faucets No. 510-GVB613L12XKCAB, pre-rinse fitting with L-shaped swing
type faucet, wall mounted with adjustable arms for 8” centers. Chrome plated. Water
conserving pre-rinse spray valve, 1.0 GPM at 60 psi. 2-3/8” metal, vandal-proof, lever
handles with sixteen-point, tapered broach and secured blue and red index buttons. Ceramic
quarter-turn cartridge with integrated check valve, features square, tapered stem. 3/8” offset
inlet supply arm with 2" NPT female thread inlet. 2-5/16” diameter slip flange. 23” riser with
spring guide. 44” flexible stainless steel hose with insulated handle. Pipe strap and hook
assembly.

C. Supply Pipes: Flexible braided stainless steel supply tubes, Brass Craft loose key stop valves
with double seal Model STR 15, cast brass escutcheon and set screw.

PART 3 EXECUTION
3.1 INSPECTION

A. Check millwork shop drawings. Confirm location and size of fixtures and openings before
rough-in and installation.

3.2 INSTALLATION

A. Install each fixture with trap, easily removable for servicing and cleaning. At completion,
thoroughly clean plumbing fixtures and equipment.

B. Provide chrome plated rigid or flexible supplies to fixtures with screw driver stops, reducers,
and escutcheons.
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C. Install wall mounted lavatories, urinals, and water closets with approved wall carriers, model
to suit installation.
D. Mount fixtures to the following heights above finished floor:
1. Lavatory
Refer to Architectural elevations, and to meet the requirements of the ADA.
E. Install hose and faucets and hose connections with vacuum breakers.
3.3 FIXTURE ROUGH-IN SCHEDULE

A. Rough-in fixture piping connections in accordance with plumbing fixture schedule on
drawings.

B. Coordinate with electrical Division for electrical accessories.

END OF SECTION 224000
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SECTION 225300 — HABITAT POND PLUMBING SYSTEM

PART 1 GENERAL
1.1 WORK INCLUDED
A. Pump.
B. Strainer Basket.
C. Pipe, fittings, and connections.
D. Ball Valves.
1.2 RELATED WORK
A. Section 220529 - Hanger and Supports for Plumbing Piping and Equipment
1.3 REFERENCES

A. ASTM D2722 Polyvinyl Chloride (PVC) Schedule 40 Drainage Pipe

PART2  PRODUCTS
2.1 PIPE AND TUBE
A. Polyvinylchloride Plastic Pipe: PVC, Schedule 40, DWV.
2.2 PIPE AND TUBE JOINTS AND FITTINGS
A. Poly Vinyl Chloride (PVC) Pipe Fittings: ANSI/ASME B16.22 or B16.18, pressure fittings.
2.3 BALL VALVES

A. Ball valves for habitat pond plumbing shall be PVC True Union type, EPDM seal. Valves shall
be designed for a water working pressure of not less than 150 psi.

2.4 PUMP

A. Wet rotor water feature pump with threaded (FNPT) discharge and suction connections. Rated
for continuous duty. 26 ft. cord length. Little Giant FP Series Model FP2 or approved equal.

25 STRAINER BASKET

A. PVC simplex basket strainer with EPDM O-rings and socket ends connections. Equipped with
PVC basket with 3/16” perforations.
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EXECUTION

PREPARATION

A. Form solvent joints in PVC pipe and fittings to ANSI/ASTM D2855.

B. Ream ends of pipe to remove all burrs and rough edges prior to installing pipe. Remove all
debris from piping prior to making up joints.

INSTALLATION (VALVES)

A. Provide ball valves at locations indicated on drawings

B. Install valves with stems upright or horizontal, not inverted.

TESTS

A. Testall piping and prove tight. Notify Architect when tests will take place and submit test results
prior to covering or enclosing any piping. Before enclosing, test piping which will be concealed.
Replace and re-test to Architect's satisfaction any pipe or fittings broken or damaged under
test. Caulking or peening joints will not be permitted.

B. Before testing piping systems, remove, or otherwise protect from damage, control devices, air
vents, thermostatic traps and elements, other parts which are not designed to stand pressures
use in testing piping.

C. Test as follows:

1. Pond recirculation piping 125 psig hydrostatic
2. Pond drain 25 psig hydrostatic
D. Hold indicated pressures constant without pumping for such period of time as directed by

Architect. While under pressure, visually inspect each joint, weld or other connection to
determine leakage.

SCHEDULE OF PIPE AND FITTINGS

A. HABITAT POND SYSTEMS:

1. POND RECIRCULATING PIPING

a. Pipe schedule 40 PVC
b. Fittings socket type schedule 40 PVC
c. Couplings socket type schedule 40 PVC
d. Joints solvent cemented

2. POND DRAINAGE

a. Pipe schedule 40 PVC
b. Fittings socket type schedule 40 PVC
c. Couplings socket type schedule 40 PVC
d. Joints solvent cemented

END OF SECTION 221316
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SECTION 227000 — ANIMAL WATERER SYSTEMS

PART 1 GENERAL
1.1 SECTION INCLUDES

A. Exterior Animal Waterer, one installed in each of the two outdoor yards adjacent to the main
building.

B. Interior Animal Waterer, one installed in each of the indoor animal cages.

C. All plumbing and drainage connections.

1.2 WORK REQUIRED BUT SPECIFIED UNDER OTHER SECTIONS
A. Division 23-Mechanical: Requirements for plumbing and piping systems.

B. Division 26-Electrical: Requirements for electrical connections.

1.3 ACTION SUBMITTALS
A. Product Data: For each type of product. Include data on all models specified, accessories,
details of construction relative to materials, dimensions of individual components, profiles, and
finishes.
B. Shop Drawings: Show details of fabrication and installation. Include plans, elevations,

sections, details and attachments to other work. Provide templates for anchors and bolts
anchored to permanent construction.

PART 2 PRODUCTS

2.1 MANUFACTURERS ANIMAL WATERERS

A. Manufacturers: Subject to compliance with Division 01 requirements regarding substitutions,
provide the following from the Nelson Manufacturing Company (888-844-6606):

1.  Exterior Animal Waterer:

a) Series 700 Automatic Waterers — 730-10WS
b) One drinker in each outdoor habitat.

2. Interior Animal Waterer:

a) Series 1200
b) One drinker in each indoor stall.
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B. Anchorage Devices: Provide anchor bolts, nuts, washers, bolts, sleeves, cast-in plate, and
other anchorage devices as required to fasten housing assemblies securely in place and to suit
installation type indicated. Hot-dip galvanize anchorage components.

C. Shut-off valves. One for each drinker located in the adjacent interior keeper work space.

PART 3 EXECUTION
3.1  EXAMINATION
A. Verify that field conditions are acceptable and are ready to receive work.

B. Examine roughing-in for plumbing and piping systems to verify actual locations of connections
before installation.

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

3.2 PREPARATION

A. General: Coordinate installation of waterers as indicated in drawings and instructions by
manufacturer.

B. Provide rough-ins for water supply, drainage, and electrical conditions.

3.3 INSTALLATION

A. Attach waterers in a manner that complies with the requirements of the manufacturer.

3.4 TESTING AND ADJUSTMENTS

A. Test all equipment for proper and smooth operation. Adjust for proper operation. Correct all
problems or inconsistencies.

END OF SECTION 227000
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SECTION 230500 - COMMON WORK RESULTS FOR HVAC

PART 1

GENERAL

1.1 REFERENCES

A.

B.

All Provisions of this Section 230500 shall apply to all Sections of Division 23.

The work of Division 23 includes providing all labor, material and equipment required to
produce the various systems complete and operating.

All work under this Division shall be subject to all applicable requirements of the Project
Manual.

The commissioning responsibilities found elsewhere in this project manual are applicable to
this section.

1.2 CONTRACTOR'S INSTALLATION DRAWINGS

A.

Submit under provisions of Section 013300 for Architect's review six copies of Contractor's
coordination and installation drawings coordinating plumbing, HVAC, sprinklers and equipment
layouts and equipment rooms, mechanical shafts or any crowded location where there is a
possibility of conflict among trades.

Only drawings bearing Architect's stamp shall be used for construction. Keep drawings on job
at all times.

1.3 MATERIAL AND EQUIPMENT REQUIREMENTS

A.

ALL products used on the project must be Asbestos FREE. Note, imports from Canada can
contain asbestos and may state it is asbestos free but if the ingredients are checked it may
contain chrysotile or Canadian fibers which is not considered asbestos in Canada but is
considered asbestos here in the United States. This can be found in mastics, flooring products,
and sheetrock. The Contractor shall be required to be aware of the products their company,
and their subcontractors supply for the project. Contractor’s shall be required to prudently
check material MSDS sheets. Key words to look for include: asbestos, Canadian fibers, and
Chrysotile mineral fibers.

No materials or equipment shall be used in the work until reviewed and accepted for such work
by the Engineer. Prior to submission of shop drawings, and within the time specified in
Section 013300, the Contractor shall submit to the Engineer, a complete list of materials and
equipment which he intends to furnish, giving manufacturer and catalog numbers. Shop
drawings will not be considered for review until the complete list of the manufacturers of all
materials and equipment has been accepted.

All materials and equipment shall be new and the best of their respective kinds, suitable for the
conditions and duties imposed on them after installation. All applicable materials and
equipment shall be such as found in the approved list of the National Board of Fire
Underwriters. Where applicable, all materials and equipment used shall bear the label of the
Underwriter's Laboratories, Inc. securely attached.
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All equipment shall be supplied to the job in sections which can readily pass through the
openings provided. [f necessary, sections shall be assembled and connected at the site,
within the space which they occupy.

Only those materials and equipment named in the specifications by giving the name of the
manufacturer, or by brand or trade name or catalog reference, shall be used as a basis for the
preparation of the base proposal, and only those materials shall be furnished under the
Contract.

Should the bidder desire to use any materials or products other than those specified by name,
he shall submit the proposed substitution to the Engineer for review ten (10) days prior to the
date of the proposal.

Where substitutions are allowed herein, any equipment so accepted shall meet all specified
requirements in all aspects of design, space requirements, electrical characteristics, power
consumed, and suitability to system design. Any changes in wiring, controls, etc., from that
shown on the contract drawings necessary to accommodate the equipment substituted shall be
made by the Contractor at his expense. Where substitutions require change in the work under
other sections, the Contractor shall make all such changes at his expense. Acceptance of the
shop drawings of the substitution does not relieve the Contractor of this responsibility.

Material list shall be submitted within thirty (30) days after award of contract.

1.4 SUBMITTALS

A.

B.

Submittals shall be in accordance with Section 013300.

The Contractor shall submit shop drawings to the Engineer for review before fabrication of any
equipment.

Shop drawings, cuts, sheets, and other data shall bear the Contractor's stamp of approval as
an indication that he has examined them and found thereon complete information as to the
space requirements, electrical characteristics, power consumption, suitability to system design,
and considers the material or equipment to fully meet the specifications.

Review of shop drawings will be general and will not relieve the Contractor from the
responsibility for quantities, for proper fitting and construction of the work, or from furnishing
materials and work required by the contract which may not be indicated on the shop drawings
when accepted.

All materials and equipment shall be new, of best quality and grade, all subject to Architect's
review. None shall be used until they have been reviewed. Use product of one manufacturer
where two or more items of same kind of equipment are required. Reuse existing equipment
only where specifically indicated.

Submit under provisions of Section 013300 a list of proposed manufacturer's and suppliers of
all items of mechanical equipment for the Architect's review. Submittals will not be processed
until this list has been reviewed.

1.5 REGULATIONS AND PERMITS
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A. Perform all work in accordance with the applicable regulations of N.F.P.A., all State and
Municipal building ordinances, codes and regulations and any insuring agency having
jurisdiction.

B. Furnish required certificates of approval. Obtain and pay for all required fees, permits and
inspections.

C. Within 30 days after award of Contract, make application for inspection service, simultaneously
filing a copy of the application with the Architect as proof of having requested this service.

1.6 GUARANTEES

A. Guarantee complete mechanical installation free of all defects of material, equipment and
workmanship for one year beginning from date of final acceptance of work. During this year
be responsible for proper adjustment of all systems, equipment and devices installed by
Contractor and correct all defects or maladjustments promptly without additional expense to
Owner. This shall not include normal maintenance, care and operation of the systems.

B. Contractor's attention is directed to guarantee periods greater than one year on certain items of
equipment. These requirements are spelled out in detail in the Articles covering the specific
equipment.

1.7 OPERATING AND MAINTENANCE INSTRUCTIONS

A. Furnish manual containing a brief description of each system. Include explicit instructions for
operating the systems. Provide under provisions of Section 017823.

B. In addition furnish the following information in each manual:

1.

6.

7.

Manufacturer's printed operating and maintenance instructions, parts lists, illustrations and
diagrams for each piece of equipment.

A complete schedule of periodic servicing and lubrication requirements for all equipment.

Manufacturer's data report form U-1 certifying Code compliance for each piece of equipment
specified to be constructed in accordance with ASME Code for Unfired Pressure Vessels.

One copy of each shop drawing and Contractor's record drawings, and record control diagrams.
One copy of each wiring diagram.
One copy of testing and balancing report.

One copy of Valve chart.

C. Place these instructions in Architect's hands at least 30 days prior to date system will be turned over
to Owner.

D. After review by Architect, revise as required, and supply copy to Owner and to Architect.

PART 2  PRODUCTS
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2.1 ELECTRICALLY OPERATED EQUIPMENT AND CONTROLS

A.

Unless otherwise indicated:

1. All starters, all disconnect switches and all work pertaining to equipment power connections are
specified under Division 26, Electrical Work.

2. All control circuit wiring, including all electrical interlocking, relay wiring, remote controls and
temperature controls shall be provided under Division 23, and shall be in conformance with the
requirements of Division 26.

3. Provide all control devices suitable for operation on a maximum of 120 volt service.

4. Where applicable all equipment used shall bear the label of the Underwriter's Laboratories, Inc.
securely attached.

2.2 MOTORS

A.

Motors for all equipment specified under this Section of the Specification shall be provided with the
equipment.

Unless specifically noted otherwise, all motors 1/2 HP and over shall be suitable for 480 volts, 3
phase, 60 hertz current, and those under 1/2 HP for 120 volts, single phase, 60 hertz current. All
motors shall be equipped with grease-packed ball bearings.

Fractional horsepower motors, 1/12 horsepower and larger, shall be permanently split capacitor or
split phase. Shaded pole motors will only be acceptable for motors smaller that 1/12 horsepower.

Where a motor supplied differs from the motor indicated for a certain piece of equipment, and the
difference requires a change in starter, feeder, branch circuit or other electrical items, include the
cost of such electrical changes under the Section of the Specifications wherein the particular piece of
equipment is specified.

Design motors in accordance with NEMA standards and affix to each a nameplate accurately listing
all pertinent data. Each motor shall have sufficient capacity to start and operate the machine it
drives without exceeding the motor nameplate rating at the speed specified or at any speed or load
which may be obtained by the drive actually furnished. Except as noted, rate all motors for
continuous duty at 100% of rated capacity. The NEMA standard service factor may be applied only
to motors having water or refrigerant cooling. The indicated motor horsepowers are those
estimated to be required by the driven equipment when operating at specified duties and efficiencies
and are to be used to determine electrical feeder sizes. |If the actual horsepower required for the
equipment proposed to be furnished is greater than the indicated horsepower, it shall be provided at
no additional expense to the Owner; and equally, if it is less, no credit shall accrue to the Owner.

Unless otherwise indicated, polyphase motors shall be NEMA Design B, general purpose, squirrel
cage, single speed, open drip proof, induction type, with Class B Insulation, stamped with NEMA
Design B letter designation. Motors 20 horsepower and above shall be high efficiency type, 92%
efficiency minimum. Motors connected to variable frequency drives shall be inverter duty rated.

Single phase motors, open, capacitor start type.

COMMON WORK RESULTS FOR HVAC 230500 - 4



PART 3

3.1

3.2

3.3

3.4

New Red Panda Exhibit
Maryland Zoo in Baltimore

H. Provide motors with adjustable V-belt drives with a cast iron or steel base, slide rail and adjustable
screw device.

I. V-Belt Drives: Sheave diameters shall not be less than the drive manufacturer's minimum
recommended diameter for various belt cross-sections. Belt velocity must lie within the 2500 fpm to
4000 fpm range. The NEMA minimum sheave diameter is not acceptable.

J. Alignment of motors and drives and placing motors and equipment on foundations ready for
operation shall be included in the work of the Section wherein the particular equipment is specified.

EXECUTION

WORKMANSHIP

A. Install all materials and equipment in a neat and workmanlike manner. When directed, remove,
replace, at Contractor's expense, all work not presenting an orderly, reasonable neat or

workmanlike appearance or work failing to meet performance requirements.

B. Coordinate all work and cooperate with other trades in building to facilitate proper and intelligent
execution of work.

MANNER OF INSTALLATION

C. Install all piping and ductwork to permit easy access to all valves, dampers, traps and other
equipment requiring periodic servicing. Provide extension devices and remote operators as
necessary for all valves, dampers and lubrication points which require frequent service, adjustment
or control and which cannot be located in a readily accessible and safe place.

D. Unless otherwise directed, or where existing piping or ductwork is exposed, or in mechanical rooms,
conceal all piping and ductwork. In all cases, install piping and ductwork to follow lines of building
and to allow maximum headroom consistent with proper pitch.

PROTECTION OF THE WORK:

A. Cover openings in ductwork, conduits and piping and temporarily seal to protect from contamination.

B. Protect materials and equipment from damage due to environmental conditions. Use protective
cover, and protect from surface water using raised platforms.

C. Protect unfinished work at the end of each work day from damage contamination and moisture, by
the use of plugs, caps, or covers.

D. Protect piping from freezing conditions during the various stages of construction.

E. Protect piping and valves from damage pending performance of systems tests.

F. Protect installed thermometers and gauges from accidental damage by construction activity.
LOCATION OF EQUIPMENT:

A. The mechanical sheets of the Contract Drawings are diagrammatical and not intended for use in
determining the exact locations of the components of mechanical and electric systems.
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B. Equipment final locations will be determined by the equipment finally approved for installation. Final
location of equipment will be determined by tube removal spaces, access and clearances required.
Final layout shall be submitted for approval.

C. Do all cutting and patching required for the installation or demolition of mechanical equipment.
Refer to Section 024119 for specific requirements.

3.5 CLEANING OF SYSTEMS

A. After satisfactory completion of pressure tests and before permanently connecting fixtures,
equipment, traps, strainers and other accessory items, thoroughly clean all systems.
Remove all burrs, cuttings and waste. Blow and flush piping until interiors are free of foreign
matter. Remove mill oil from steel piping by flushing with a mixture of detergent and
non-foaming agent.

B. Clean all strainers and dirt pockets prior to test, after tests and as often thereafter as necessary
to guarantee no system stoppage, either whole or partial, by end of guarantee period.

C. Clean all fans, ductwork, enclosures, flues, registers, grilles and diffusers of all rubbish and
plaster at completion of work.

D. Should any system be stopped with refuse, which entered the system during construction is
discovered after acceptance, pay for all labor and materials required to locate and remove the
obstruction and replace and repair all work in any way disturbed.

E. Remove all rust and thoroughly clean all surfaces to be insulated or painted.

F. Leave all systems in clean, perfect condition and in complete running order.

3.6 ACCESS PANELS
A. Refer to Architectural drawings and specifications for access panel locations, sizes and types.

3.7 START UP AND TRIAL OPERATION

A. Scope: Start up and put in trial operation all air handling systems, pumps, and related
equipment as specified.

B. Preparation: Before starting any equipment, completely assemble all systems, test for leaks
or other defects, connect and test all safety devices, lubricate all bearings, charge refrigeration
system with refrigerant and oil, adjust belts and drives, align motors and the equipment they
drive, check rotation of all equipment and check that the correct thermal element is installed in
each starter.

C. Time Period: After the preparatory work specified above has been accomplished, start each
system and put in trial operation for a minimum period of five 8 hour days.

D. Corrections: Repair or replace any device which may prove defective during the trial
operation period and re-run.

E. Costs: Electrical energy for the tests will be provided by the Owner.
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Scheduling: Schedule trial operations in coordination with Adjusting and Balancing work. If
permitted by the Architect more than one system may be operated at the same time. Submit
schedule for Architect's review.

Extension of Time: |[f, during the trial operation period, any part of a system is inoperative for
any reason, extend the trial operation period by the amount of the downtime. Instruction time
is in addition to trial operation time.

FIELD INSTRUCTION

A.

E.

Upon completion of work, furnish services of a competent representative to instruct Owner's
representative in the proper operation and maintenance of all elements of the mechanical
systems. Instructor must be approved by Architect.

Spend not less than two (2) four-hour days in such formal instruction and if necessary, to fully
prepare the owner to operate and maintain the systems, such additional time as may be
directed by the Architect.

One of the specified days of instruction shall occur after thirty days operation by the Owner's
representative.

The specified two (2) days shall be in addition to time required for instruction purposes for
automatic controls.

Contractor shall provide video tapes of the operating instruction to the Owner.

CUTTING AND PATCHING

A.

B.

Do all cutting and patching necessary to install mechanical work.

The cutting of walls, floors, partitions, slabs and decks for the passage and/or accommodation
of ductwork and equipment, the closing of superfluous openings and the removal of all debris
caused by said work under this contract shall be performed by the Contractor.

END OF SECTION 230500
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.1 WORK INCLUDED
A. Pipe, duct, and equipment hangers, supports, and associated anchors.
B. Equipment bases and supports.
C. Sleeves and seals.
1.2 RELATED WORK
A. Section 230548 - Vibration and Seismic Controls for HYAC Piping and Equipment
B. Section 230719 - HVAC Piping Insulation
1.3 REFERENCES
A. ANSI/ASME B31.1 - Power Piping.
B. NFPA 101 - Life Safety Code.
1.4 SUBMITTALS
A. Submit shop drawings and product data under provisions of Section 013300.

B. Indicate hanger and support framing and attachment methods.

PART 2  PRODUCTS
2.1 PIPE HANGERS AND SUPPORTS

A. Hangers for Pipe Sized "2 to 1-1/2 Inch: Malleable iron, adjustable swivel, split ring, Grinnell
figures 67, 69, 97, 104, 108, CT-109, CT-69.

B. Hangers for Pipe Sizes 2 to 6 Inches: Carbon steel, adjustable, clevis, Grinnell figures 138,
CT-65, 260, 300 or 590.

C. Hangers for pipe sizes 8" and over: carbon steel, adjustable roller type. Grinnell figures 171,
175,177,178, 271, 274 or 275.

D. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
E. Wall Support for Pipe Sizes to 3 Inches: Cast iron hook, Grinnell figure 126.

F. Wall Support for Pipe Sizes to 4 Inches and Over: Welded steel bracket and wrought steel
clamp.

G. Vertical Support: Steel riser clamp, Grinnell figures 261 or CT-121.
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H. Floor Support for Pipe Sizes to 4 Inches and All Cold Pipe Sizes: Cast iron adjustable pipe
saddle, locknut nipple, floor flange, and concrete pier or steel support, Grinnell figure 264.

I.  Copper Pipe Support: Carbon steel ring, adjustable, copper plated.

J. Shield for Insulated Piping 2 Inches and Smaller: 18 gauge galvanized steel shield over
insulation in 180 degree segments, minimum 12 inches long at pipe support.

K. Shield for Insulated Piping 2-1/2 Inches and Larger: Type 2 or 3 insulation insert between pipe
and hanger pipe. Provide 18 gauge galvanized steel shield between hanger and insert, in 180
degree segment, 12" long.

L. Shields for Vertical Copper Pipe Risers: Sheet Lead.

M. Pipe alignment guides: Carbon steel, with one coat of primer paint for rust protection, complete
with housing and spider assembly. Similar to Grinnell figure 256 or Advanced Thermal Systems
Model HL or CL. Select guides suitable for 1200 degrees F for use on engine exhaust pipe,
and provide thermal barrier equal to Advanced Thermal Systems Model CL for guides used on
chilled water piping.

HANGER RODS

A. Steel Hanger Rods: Threaded both ends,threaded one end, or continuous threaded. Rods
located outdoors or in Boiler Room shall be galvanized or chrome plated.

CONCRETE INSERTS

A. Inserts: Malleable iron case or galvanized steel shell and expander plug for threaded
connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size
inserts to suit threaded hanger rods.

SLEEVES

A. Sleeves for Pipes Through Non-fire Rated Floors: Form with 18 gage galvanized steel.

B. Sleeves for Pipes Through Fire Rated and Fire Resistive Floors and Walls, and Fireproofing:
Prefabricated fire rated sleeves including seals, UL listed.

C. Sleeves for Round or Rectangular Ductwork: Form with galvanized steel.
D. Fire Stopping Insulation: Glass fiber type, non-combustible.

E. Caulk: UL listed fire stop sealant, 3M fire barrier CP 25WB, CP25N/S or CP255/L as required
for sealing penetrations, floors and fire rated walls.

FABRICATION

A. Size sleeves large enough to allow for movement due to expansion and contraction. Provide
for continuous insulation of supported pipe.

B. Design hangers to allow for adjustment without disengagement of supported pipe.

C. Provide copper plated hangers and supports for copper piping.
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D. Provide galvanized supports for all supports and hangers located in the Mechanical Room or
outdoors.

2.6 FINISH

A. Prime coat exposed steel hangers and supports. Hangers and supports located in crawl
spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

2.7 FIRE STOP SYSTEMS AND SEALANTS

A. Refer to Architectural Division 07 - Thermal and Moisture Protection, for sealing and fire
stopping of mechanical penetrations through walls, floors, roots or any other barrier.

PART 3 EXECUTION
3.1 CONCRETE INSERTS

A. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced
concrete beams.

B. Where concrete slabs form finished ceiling, provide inserts to be flush with slab surface.

C. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with
recessed square steel plate and nut recessed into and grouted flush with slab.

3.2 PIPE HANGERS AND SUPPORTS

A. Support horizontal piping as follows:

PIPE SIZE MAX. HANGER SPACING HANGER DIAMETER
2to 1-1/4inch 6'-0" 3/8"

1-1/2 to 2 inch 7'-0" 3/8"

2-1/2to 3 inch 8'-0" 2"

4to 6inch 10'-0" 5/8"

B. Install hangers to provide minimum 'z inch space between finished covering and adjacent
work.

C. Place a hanger within 12 inches of each horizontal elbow.
D. Use hangers with 1-1/2 inch minimum vertical adjustment.
E. Support vertical piping at every floor. Support vertical cast iron pipe at each floor at hub.

F. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

G. Support riser piping independently of connected horizontal piping.

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529 - 3



3.3

New Red Panda Exhibit
Maryland Zoo in Baltimore

H. Pipe hangers shall be capable of supporting the pipe in all conditions of operation. They shall
allow free expansion and contraction of the piping, and prevent excessive stress resulting from
transferred weight being induced into the pipe or connected equipment.

I.  Wherever possible, pipe attachments for horizontal piping shall be pipe clamps.

J.  Wherever possible, structural attachments shall be beam clamps, or rigid steel members
embedded in poured concrete slabs, column, beams or walls.

K. All rigid hangers shall provide a means of vertical adjustment after erection.

L. Contractor shall coordinate with Section 230548, Vibration and Seismic Controls for HVAC
Piping and Equipment, for hangers requiring vibration control.

M. Hanger rods shall be subject to tensile loading only. At hanger locations where lateral or axial
movement is anticipated, suitable linkage shall be provided.

N. Hangers shall be designed so that they cannot become disengaged by movements of the
supported pipe.

O. Supports, guides and anchors shall be so designed that excessive heat will not be transmitted
to the building steel.

P. Pipe hangers and supports that are in direct contact with piping shall be of approved materials
that are compatible with the piping and that will not promote galvanic action.

SLEEVES

A. Extend sleeves through floors one inch above finished floor level. Caulk inside of sleeves full depth
and provide floor plate, caulked to make water tight.

B. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or duct and
adjacent work with fire stopping insulation and caulk seal. Provide close fitting metal collar or
escutcheon covers at both sides of penetration.

C. Install chrome plated steel escutcheons at finished surfaces.

D. Provide sleeves for all piping and ductwork through all walls and floors.

END OF SECTION 230529
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SECTION 230548 - VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT

PART 1

1.1

1.2

1.3

1.4

1.5

1.6

GENERAL

WORK INCLUDED

A. Vibration isolation for piping, ductwork and equipment.

B. Flexible hangers.

REFERENCES

A. ASHRAE - Guide to Average Noise Criterial Curves.

B. International Building Code 2003.

C. NFPA 5000 - The Building Construction and Safety Code.

D. NFPA 13 and 14 for Fire Protection Systems.

E. Mason Industries Seismic Restraint Guidelines, Latest Edition.

QUALITY ASSURANCE

A. Maintain ASHRAE criteria for average noise criteria curves for all equipment at full load
condition.

SUBMITTALS

A. Submit shop drawings and product data under provisions of Section 013300.

B. Indicate vibration isolator locations, with static and dynamic load on each, on shop drawings
and described on product data.

C. Submit manufacturer's installation instructions under provisions of Section 013300.

D. Where walls, floors, slabs or supplementary steel work are used for seismic, restraint locations,
details of acceptable attachment methods for ducts, conduit and pipe must be included and
approved before the condition is accepted for installation. Restraint manufacturers submittals
must include spacing, static levels, and seismic loads at all attachment and support points.

E. Provide specific details of seismic restraints and anchors; include number, size and locations

for each piece of equipment.

CERTIFICATES

A.

Submit manufacturer's certificate under provisions of Section 013300 that isolators are
properly installed and properly adjusted to meet or exceed specified requirements.

CODE AND STANDARD REQUIREMENTS - INTENT
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Provide seismic restraints to keep all mechanical building systems and components in place
during a seismic event.  All such systems must be installed in strict accordance with seismic
codes, component manufacturer’s, and building construction standards.

Seismic restraints shall be designed in accordance with seismic force levels equal to or
exceeding the requirements of IBC 2003 USE Group Ill, category C.

PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A.

o o

m

F.

Mason.

Vibration Mountings and Controls.
Peabody.

Vibration Eliminator.
Vibro-Acoustics.

Substitutions: Approved equal under provisions of Section 01600.

2.2 MOUNTINGS

A.

Type A: Bridge-bearing neoprene mountings shall have a minimum static deflection of 0.2"
(5mm) and all directional seismic capability. The mount shall consist of a ductile iron casting
containing two separated and opposing molded neoprene elements. The elements shall
prevent the central threaded sleeve and attachment bolt from contacting the casting during
normal operation. The shock absorbing neoprene materials shall be compounded to
bridge-bearing specifications. Mountings shall have an Anchorage Preapproval “OPA” Number
from OSHPD in the State of California verifying the maximum certified horizontal and vertical
load ratings. Mountings shall be type BR as manufactured by Mason Industries, Inc.

Type B: Spring type isolation shall be free standing and laterally stable without any housing
and complete with 1/4" neoprene acoustical friction pads between the baseplate and the
support. All mountings shall have leveling bolts that must be rigidly bolted to the equipment.
Spring diameters shall be no less than 0.8 of the compressed height of the spring at rated load.
Springs shall have a minim additional travel to solid equal to 50% of the rated deflection.
Submittals shall include spring diameters, deflections, compressed spring height and solid
spring height. Mountings shall be type SLF as manufactured by Mason Industries, Inc.

Type C: Restrained spring mountings shall have an SLF mounting as described in Type B,
within a rigid housing that includes vertical limit stops to prevent spring extension when weight
is removed. The housing shall serve as blocking during erection. Installed and operating
heights are equal. A minimum clearance of 1/2" (12mm) shall be maintained around restraining
bolts and between the housing and the spring so as not to interfere with the spring action.
Restraining Bolts shall have a neoprene bushing between the bolt and the housing. Limit stops
shall be out of contact during normal operation. Since housings will be bolted or welded in
position there must be an internal isolation pad. Housing shall be designed to resist all
seismic forces. Mountings shall be type SLR or SLRS as manufactured by Mason Industries,
Inc..
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D. Type P: Neoprene cross ribbed or waffle pattern, 5/16 inches thick. Provide 1/4 inch hot
dipped galvanized steel bearing plates. Permanently identify durometer. Mason Industries,
Inc. Type W.

E. Type Q: Neoprene mountings shall have a minimum static deflection of 0.35”. All metal
surfaces shall be neoprene covered to prevent corrosion and have friction pads, both top and
bottom. Bolt holes shall be provided on the bottom and a tapped hole with cap screw and
washer on top. Mountings shall be type ND as manufactured by Mason Industries, Inc.

2.3 HANGERS

A. Type D: Hangers shall consist of rigid steel frames containing minimum 1-1/4" (32mm) thick
neoprene elements at the top and a steel spring with general characteristics as in Type B
seated in a steel washer reinforced neoprene cup on the bottom. The neoprene element and
the cup shall have neoprene bushings projecting through the steel box. To maintain stability the
boxes shall not be articulated as clevis hangers nor the neoprene element stacked on top of the
spring. Spring diameters and hanger box lower hole sizes shall be large enough to permit the
hanger rod to swing through a 30E arc from side to side before contacting the rod bushing and
short circuiting the spring. Submittals shall include a hanger drawing showing the 30E
capability. Hangers shall be type 30N as manufactured by Mason Industries, Inc

B. Type E: Hangers shall be as described in Type D, but they shall be precompressed and locked
at the rated deflection by means of a resilient seismic upstop to keep the piping or equipment at
a fixed elevation during installation. The hangers shall be designed with a release mechanism
to free the spring after the installation is complete and the hanger is subjected to its full load.
Deflection shall be clearly indicated by means of a scale. Submittals shall include a drawing of
the hanger showing the 30E capability. Hangers shall be type PC30N as manufactured by
Mason Industries, Inc.

C. TypeF: Vibration hanger shall contain a steel spring located in a neoprene cup manufactured
with a grommet to prevent short circuiting of the hanger rod. The cup shall contain a steel
washer designed to properly distribute the load on the neoprene and prevent its extrusion.
Spring diameters and hanger box lower hole sizes shall be large enough to permit the hanger
rod to swing thru a 30 degree arc before contacting the hole and short circuiting the spring.
Springs shall have minimum additional travel to solid equal to 50% of the rated deflection.
Hangers shall be provided to attach the housing to the flat iron duct straps. Submittals shall
include a scale drawing of the hanger showing the 30 degree capability. Hangers shall be
type W30 as manufactured by Mason Industries, Inc.

2.4 BASES

A. Type G: Provide integral structural steel bases. Bases shall be rectangular in shape for all
equipment other than centrifugal refrigeration machines and pump bases which may be T' or
'L' shaped. Pump bases for split case pumps shall include supports for suction and discharge
base ells. All perimeter members shall be beams with a minimum depth equal to 1/10th of the
longest dimension of the base. Beam depth need not exceed 14" provided that the deflection
and misalignment is kept within acceptable limits as determined by the manufacturer. Height
saving brackets shall be employed in all mounting locations to provide a base clearance of one
inch. Bases shall be type WFSL as manufactured by Mason Industries, Inc.

B. Type H: Provide steel members welded to height saving brackets to cradle machines having
legs or bases that do not require a complete supplementary base. Members shall be
sufficiently rigid to prevent strains in the equipment. Inverted saddles shall be type ICS as
manufactured by Mason Industries, Inc.
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C. Type J: Provide rectangular structural beam or channel concrete pouring forms for floating

and inertia foundations. Bases for split case pumps shall be large enough to provide support
for suction and discharge base ells. In general, bases shall be a minimum of 1/12th of the
longest dimension of the base, but not less than 6". The base depth need not exceed 12”
unless specifically recommended by the base manufacturer for mass or rigidity.  Forms shall
include minimum concrete reinforcement consisting of half-inch bars welded in place on 6"
centers running both ways in a layer 1-1/2" above the bottom, or additional steel as is required
by the structural conditions. Forms shall be furnished with steel templates to hold the
anchor-bolt sleeves and anchors while concrete is being poured. Height saving brackets shall
be employed in all mounting locations to maintain a 1" clearance below the base. Base shall
be Type BMK or K as manufactured by Mason Industries, Inc.

PIPE CONNECTORS

A. Type K: Flexible spherical expansion joints shall employ peroxide cured EPDM in the covers, liners

and Kevlare tire cord frictioning. Any substitutions must have equal or superior physical and chemical
characteristics. Solid steel rings shall be used within the raised face rubber flanged ends to prevent
pullout. Flexible cable bead wire is not acceptable. Sizes 2" and larger shall have two spheres
reinforced with a ductile iron external ring between spheres. Flanges shall be split ductile iron or steel
with hooked or similar interlocks. Sizes 16" to 24" may be single sphere. Sizes 3/4" to 1-1/2" may
have threaded two piece bolted flange assemblies, one sphere and cable retention. Connectors shall
be rated at 250 psi up to 170EF with a uniform drop in allowable pressure to 215 psi at 250EF in sizes
through 14". All expansion joints must be factory tested to 150% of rated pressure for 12 minutes
before shipment. Safety factors to burst and flange pullout shall be a minimum of 3/1. Concentric
reducers to the above ratings may be substituted for equal ended expansion joints. All expansion
joints shall be installed on the equipment side of the shut off valves. Expansion joints shall be type
SAFEFLEX SFDEJ, SFEJ, SFDCR or SFU and Control Rods CR as manufactured by Mason
Industries, Inc.

Type L-1: Flexible bellows type bronze hose with bronze braid, sweat connections. Length: 8
times diameter, 10" minimum. Suitable for freon refrigerant service. Compressor discharge
servicing working pressure 200 psi at 100 degrees F. Mason Industries, Inc. Type BBF.

. Type L-2: Flexible stainless steel type hose with 304 stainless steel braided hose, flanged, sweat or

grooved connections. Provide hoses with a safety factor of 4, with one fixed and one floating raised
face carbon steel plate flange. Sizes 2-1/2" and smaller may have threaded nipples. Copper sweat
ends, 4" and smaller may have SS (gas service) or Bronze (water service) bodies. Grooved ends
may be used in sizes 2" through 12" where grooved piping is allowed elsewhere in the specification.
Welding is not acceptable. Minimum lengths, minimum live lengths, and minimum number of
convolutions per foot to assure flexibility are as tabulated. Shorter lengths are not acceptable. Hoses
shall be installed on the equipment side of the shut off valves horizontal and parallel to the equipment
shafts wherever possible. Submittals shall include test data showing force/displacement, fittings,
material, live lengths, number of corrugations per foot, and safety factor at pressure ratings. Hoses
shall be Mason Industries, Inc. Type BSS or CPSB. Hoses suitable for refrigerant service, and
compressor discharge service shall have a working pressure 200 psi at 100 degrees F.
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Pipe or FLANGED THREADED GROOVED COPPER Min.
Tubing SWEAT Convol-uti
Size (in) BRONZE ons
per
Faceto | Live | Endto | Live |Endto| Lve | End | Live (foot)
Face Length End Length End Length to Length
(in) (in) (in) (in) (in) (in) End (in)
(in)
Ve - - 24 19-3/4 - - 18 14-1/4 92
3/4 - - 24 19-3/4 - - 18 13-3/4 80
1 - - 24 19-3/4 - - 18 13-3/8 72
1-1/4 - - 24 18-3/4 - - 18 13-1/4 67
1-1/2 24 21-7/8 24 18-3/4 - - 18 13 63
2 24 21-1/8 24 18 24 18 18 12-1/2 58
2-1/2 24 21-1/8 24 17 24 18 18 10-3/4 48
3 36 33-1/8 36 29 36 30 18 10-1/2 46
4 36 33-1/8 36 29 36 28 24 15-1/2 32
5 36 32-7/8 - - 36 28 - - 29
6 36 32-7/8 - - 36 28 - - 25
8 36 32-5/8 - - 36 28 - - 23
10 36 32-5/8 - - 36 26 - - 21
12 36 32-5/8 - - 36 26 - - 20
14 36 32-5/8 - - - - - - 18
16 36 32-5/8 - - - - - - 16
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2.6 ACOUSTICAL SEALS

A. Type M: Split Wall Seals consist of two bolted pipe halves with minimum 3/4" (19mm) thick
neoprene sponge bonded to the inner faces. The seal shall be tightened around the pipe to eliminate
clearance between the inner sponge face and the piping. Concrete may be packed around the seal
to make it integral with the floor, wall or ceiling if the seal is not already in place around the pipe prior
to the construction of the building member. Seals shall project a minimum of 1" past either face of the
wall. Where temperatures exceed 240EF, 10# density fiberglass may be used in lieu of the sponge.
Seals shall be type SWS as manufactured by Mason Industries, Inc. .

2.7 PIPE ANCHORS

A. Type N: All-directional acoustical pipe anchor, consisting of two sizes of steel tubing
separated by a minimum 2" thick 60 durometer neoprene. Vertical restraint shall be provided
by similar material arranged to prevent vertical travel in either direction. Allowable loads on the
isolation material should not exceed 500 psi and the design shall be balanced for equal
resistance in any direction. All-directional anchors shall be type ADA as manufactured by
Mason Industries, Inc.

PART 3 EXECUTION
3.1 INSTALLATION

A. Unless otherwise noted on the equipment schedule, all mechanical equipment shall be
mounted on vibration isolators to prevent the transmission of vibration and mechanically
transmitted sound to the building structure. Vibration isolators shall be selected in accordance
with the weight distribution so as to produce reasonable uniform deflection. Deflections shall
be as noted in the schedule.

B. The first four pipe hangers in the main lines near isolated mechanical equipment shall be
supported with hangers as described in the Type E. Horizontal runs in all other locations in
mechanical rooms and equipment rooms shall be isolated by hangers as described in Type D.
Floor supported piping shall rest on isolators as described in Type C. Heat exchangers shall
be considered part of the piping run. All Type E hangers or the first three Type C mounts as
noted above, will have the same static deflection as specified for the mountings under the
connected equipment. If piping is connected to equipment located in basements and hangs
from ceiling under occupied spaces, the first three hangers shall have 0.75" deflection for pipe
sizes up to and including 3", 1.5" deflection for pipe sizes up to and including 6", and 2.5"
deflection thereafter. All other hangers and mounts will have a minimum steel spring
deflection of 0.75". Hangers shall be located as close to the overhead supports as practical.

C. All piping passing through boiler or equipment room walls, floors, or ceilings, shall be protected
against sound leakage by means of an acoustical wall seal as described in Type M.

D. Piping risers shall be suspended from or supported by Type E hangers or Type C mountings
and the piping anchored or guided with Type N anchors. Steel spring deflections shall be
minimum of 0.75" except in those expansion locations where additional deflection is required to
limit deflection or load changes to plus or minus 25% of the initial stress.

E. All duct discharge runs for a distance of 50' from the connected equipment shall be isolated

from the building structure by means of Type D hangers or Type B floor supports. Spring
deflections shall be a minimum of 0.75".
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TYPE DEFL.(IN)

ISOLATION

EQUIPMENT LOCATION
Inline EF All

Unit Heater Mezzanine

END OF SECTION 230548
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1

GENERAL

1.1 WORK INCLUDED

A.

Identification of mechanical products installed under Division 23.

1.2 REFERENCES

A.

ANSI A13.1 - Scheme for the Identification of Piping Systems

1.3 SUBMITTALS

A.

B.

PART 2

Submit product data under provisions of Section 013300.
Submit list of working, symbols, letter size, and color coding for mechanical identification.

Submit valve chart and schedule, including valve tag number, location, function, and valve
manufacturer's name and model number.

Submit manufacturer's installation instructions under provisions of Section 013300.

PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A.

o o

m

Seton.

A.B. C.

Pittsburgh Paints.
Marking Services, Inc.

Substitutions: Approved equal under provisions of Section 012500.

2.2 MATERIALS

A.

B.

Color: Unless specified otherwise, conform with ANSI/ASME A13.1.

Plastic Nameplates: Laminated three-layer plastic with engraved black letters on light
contrasting background color.

Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting
background color. Tag size minimum 1-1/2 inch diameter.

Metal Tags: Brass or Aluminum with stamped letters; tag size minimum 1-1/2 inch diameter
with smooth edges.

Stencils: With clean cut symbols and letters of following size:
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PART 3

3.1

3.2

3.3
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SERVICE SIZE OF LETTERS
Ductwork and Equipment 2-1/2"

F. Plastic Pipe Markers: Factory fabricated, flexible, semi-rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and fluid being
conveyed. Seton "Setmark" or equal.

G. Plastic Tape Pipe Markers: Flexible, vinyl form tape with pressure sensitive adhesive backing
and printed markings.

H. Duct System Markers: Use Seton Style 85266 markers for dampers and all other
components. Minimum 7-1/2"W X 4-1/2"H, Custom Self Adhesive Vinyl, indicate air flow type,
direction, and air handling unit or fan number.

EXECUTION

PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

INSTALLATION

A. Plastic Nameplates: Install with corrosive-resistant mechanical fasteners, or adhesive.

B. Plastic or Metal Tags: Install with corrosive-resistant chain.

C. Plastic Pipe Markers: Install in accordance with manufacturer's instructions.

D. Plastic Tape Pipe Markers: Install complete around pipe in accordance with manufacturer's
instruction.

SCHEDULE

A. Equipment: Identify equipment, pumps, and heat transfer equipment with plastic nameplates.
Small devices, such as in-line pumps, may be identified with tags.

B. Controls: Identify control panels and major control components outside panels with plastic
nameplates.

C. Valves: Identify valves in main and branch piping with tags indicating service and area or
equipment served.

D. Piping: Identify piping, concealed or exposed, with plastic pipe markers 2-1/2" and smaller
and plastic tape pipe markers for 3" and larger. Identify service, flow direction, and pressure.
Install in clear view and align with axis of piping. Locate identification not to exceed 20 feet on
straight runs including risers and drops, adjacent to each valve and "T", at each side of
penetration of structure of enclosure, and at each obstruction.

E. Identify equipment that is concealed above ceiling by attaching identification markers to the
ceiling tile metal suspension system directly below piece of equipment.

F. Ductwork: Identify ductwork with stenciled painting or duct system markers. Identify as to air
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flow type, direction, and air handling unit or fan number. Locate identification at air handling
unit, at each side of penetration of structure or enclosure, and at each obstruction. Provide a
minimum of one marker for every 25 feet in straight duct runs.

G. Provide valve chart and schedule in aluminum frame with clear plastic shield. Install at
location as directed.

H. Duct System Markers: Use Seton Style 85266 markers for dampers and all other
components. Minimum 7-1/2"W X 4-1/2"H, Custom Self Adhesive Vinyl.

END OF SECTION 230553
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SECTION 230593 — TESTING, ADJUSTING AND BALANCING FOR HVAC

PART 1 GENERAL

1.1 WORK INCLUDED
A. Testing, adjusting and balancing of air and water systems.
B. Preparation of interim and final reports.

1.2 REFERENCES

A. The commissioning responsibilities stated elsewhere in this Project Manual are applicable to
this section.

1.3 SUBMITTALS
A. Submit name and resume' of proposed balancing contractor.
B. Submit Interim and Final Reports as herein described.
1.4 QUALIFICATION
A. The testing and balancing agency shall be an independent organization specializing in this type
of work. The organization shall be a member of the Associated Air Balance Council and shall

present evidence of having satisfactorily performed work of similar size and complexity for a
minimum period of two years.

PART 2 PRODUCTS
2.1 PERSONNEL AND INSTRUMENTS
A. Perform all work with properly trained personnel using accurately calibrated instruments. All

instruments shall have been calibrated within the six months immediately preceding the
commencement of work.

PART 3 EXECUTION
3.1 SCHEDULING
A. Schedule trial operations in coordination with Adjusting and Balancing work. If permitted by
the Engineer more than one system may be operated at the same time. Submit schedule for
Engineer's review.

3.2 EXAMINATION

A. Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems' designs that may preclude proper T&B of systems and equipment.

TESTING, ADJUSTING AND BALANCING FOR HVAC
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Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Note
the locations of devices that are not accessible for testing and balancing.

Examine the approved submittals for HVAC systems and equipment.

Examine equipment performance data including fan and pump curves.

Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight,
clean permanent filters are installed, and controls are ready for operation.

Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible
and their controls are connected, configured by the controls contractor and functioning.

Examine strainers to verify that mechanical contractor has replaced startup screens with
permanent screens and that all strainers have been cleaned.

Examine two-way valves for proper installation and function.

Examine three-way valves for proper installation for their intended function of diverting or
mixing fluid flows.

Examine heat-transfer coils for correct piping connections and for clean and straight fins.

Examine air vents to verify that mechanical contractor has removed all air from all hydronic
systems.

PREPARATION

A. Prepare a T&B plan that includes:

1. Equipment and systems to be tested.
2. Strategies and step-by-step procedures for balancing the systems.
3. Instrumentation to be used.
4. Sample forms with specific identification for all equipment.
Prepare system-readiness checklists, as described in the AABC National Standards for Total
System Balance, for use by contractors in verifying system readiness for T&B. These shall
include, at a minimum:
1. Airside:
a. All ductwork is complete with all terminals installed.
b. All volume, smoke and fire dampers are open and functional.

c. Cleanfilters are installed.

d. All fans are operating, free of vibration, and rotating in correct direction.

TESTING, ADJUSTING AND BALANCING FOR HVAC
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VFD start-up is complete and all safeties are verified.
Automatic temperature-control systems are operational.
Ceilings are installed.

Windows and doors are installed.

Suitable access to balancing devices and equipment is provided

2. Hydronics

j.

Piping is complete with all terminals installed.

Water treatment is complete.

Systems are flushed, filled and air purged.

Strainers are pulled and cleaned.

Control valves are functioning per the sequence of operation.

All shutoff and balance valves have been verified to be 100% open.
Pumps are started and proper rotation is verified.

Pump gauge connections are installed directly at the pump inlet and outlet flange or
in discharge and suction pipe prior to any valves or strainers.

VFD start-up is complete and all safeties are verified.

Suitable access to balancing devices and equipment is provided.

3.4 GENERAL PROCEDURES FOR TESTING AND BALANCING

A. Perform testing and balancing on each system according to the procedures contained in the
latest version of the AABC National Standards for Total System Balance and in this Section.

B. Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other
suitable, permanent identification material to show final settings.

C. Take and report testing and balancing measurements in inch-pound (IP) units.

3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A. Prepare test reports for both fans and outlets. Obtain approved submittals and any
manufacturer-recommended testing procedures. Crosscheck the summation of required outlet
volumes with required fan volumes.

B. Prepare a single-line schematic diagram of systems for the purpose of identifying HVAC
components.

TESTING, ADJUSTING AND BALANCING FOR HVAC
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For variable-air-volume systems, develop a plan to simulate diversity.

Determine the best locations in main and branch ducts for accurate duct-airflow
measurements.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

Verify th

Check ¢

at motor starters are equipped with properly sized thermal protection.

ondensate drains for proper connections and functioning.

Check for proper sealing of air-handling-unit components.

3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A. Adjust fans to deliver total design airflows within the maximum allowable fan speed listed by fan
manufacturer.

1. Measure total airflow as follows:

a.

Set outside air, return air and relief air dampers for proper position that simulates
minimum outdoor air conditions.

Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary,
perform multiple Pitot-tube traverses to obtain total airflow.

Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil
traverse may be acceptable.

If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at
terminals and calculate the total airflow.

2. Measure fan static pressures as follows:

a.

b.

C.

d.

Measure static pressure directly at the fan outlet or through the flexible connection.
Measure static pressure directly at the fan inlet or through the flexible connection.

Measure static pressure across each component that makes up the air-handling
system.

Report any artificial loading of filters at the time static pressures are measured.

3. Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage to ensure that no overload will occur. Measure amperage in full-cooling,
full-heating, economizer, and any other operating mode to determine the maximum
required brake horsepower.

B. Adjust volume dampers for main duct, sub-main ducts, and major branch ducts to indicated

airflows.

TESTING, ADJUSTING AND BALANCING FOR HVAC
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Measure airflow of sub-main and branch ducts.
Adjust sub-main and branch duct volume dampers for specified airflow.

Re-measure each sub-main and branch duct after all have been adjusted.

C. Adjust air inlets and outlets for each space to indicated airflows.

1.

2.

3.

4.

Set airflow patterns of adjustable outlets for proper distribution without drafts.
Measure airflow at all inlets and outlets.
Adjust each inlet and outlet for specified airflow.

Re-measure each inlet and outlet after all have been adjusted.

D. Verify final system conditions

1.

6.

Re-measure and confirm minimum outdoor air, return and relief airflows are within design.
Readjust to design if necessary.

Re-measure and confirm total airflow is within design.
Re-measure all final fan operating data, rpms, volts, amps, static profile.
Mark all final settings.

Test system in economizer mode. Verify proper operation and adjust, if necessary.
Measure and record all operating data.

Record final fan-performance data

3.7 TOLERANCES

A. Set HVAC system's air flow rates and water flow rates within the following tolerances:

1.

2.

5.

6.

Supply, Return, and Exhaust Fans: Plus or minus 5 percent.
Air Outlets and Inlets: Plus or minus 5 percent.
Minimum Outside Air: Zero to plus 10 percent.

Maintaining pressure relationships as designed shall have priority over the tolerances
specified above.

Heating-Water Flow Rate: Plus or minus 5 percent.

Cooling-Water Flow Rate: Plus or minus 5 percent.

3.8 FINAL TEST & BALANCE REPORT

A. The report shall be a complete record of the HVAC system performance, including conditions of

TESTING, ADJUSTING AND BALANCING FOR HVAC
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operation, items outstanding, and any deviations found during the T&B process. The final
report also provides a reference of actual operating conditions for the owner and/or operations
personnel. All measurements and test results that appear in the reports must be made on site
and dated by the AABC technicians or test and balance engineers.

B. The report must be organized by systems and shall include the following information as a
minimum:

1. Title Page

*AABC Certified Company Name

=Company Address

=Company Telephone Number

*Project Identification Number

= ocation

=Project Architect

=Project Engineer

=Project Contractor

=Project Number

=Date of Report

=AABC Certification Statement

=*Name, Signature, and Certification Number of AABC TBE
2. Table of Contents
3. AABC National Performance Guaranty
4. Report Summary

*The summary shall include a list of items that do not meet design tolerances, with
information that may be considered in resolving deficiencies.

5. Instrument List
*Type
=Manufacturer
*Model
=Serial Number

TESTING, ADJUSTING AND BALANCING FOR HVAC
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=Calibration Date
6. T&B Data

* Provide test data for specific systems and equipment as required by the most recent
edition of the AABC National Standards.

One copy of the final test and balance report shall be sent directly to the engineer of record.
Provide five (5) additional copies to the contractor.

3.9 ADDITIONAL BALANCING REQUIREMENTS

A.

Compensate for condition of filters at time of balancing so that system will deliver proper
amount of air when filters become dirt-laden and nearly due for replacement.

Record positions of outdoor, return, and relief dampers as set for cooling cycle; vortex
dampers, and bypass dampers.

Adjust duct volume dampers to minimize outlet damper throttling.
Permanently mark position of balancing dampers for future reference.
Air quantities shall be balanced to the tolerance of -5%/+10%.

The balancing agency will witness all duct leakage testing and will provide a certified report on
these tests.

Provide Xerox copy or a plan drawing of duct configuration and indicate on as-built drawings
where duct traverses are taken. This information shall be included in both the interim and final
balance report.

END OF SECTION 230593
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SECTION 230713 - DUCTWORK INSULATION

PART 1

GENERAL

1.1 WORK INCLUDED

A
B.

Ductwork insulation.

Insulation jackets.

1.2 RELATED WORK

A
B.
C.

Section 230553 - Identification for HYAC Piping and Equipment.
Section 233100 - HVAC Ducts and Casings.

Section 233300 - Air Duct Accessories.

1.3 REFERENCES

A.

ANSI/ASTM C553 - Mineral Fiber Blanket and Felt Insulation.
ANSI/ASTM C612 - Mineral Fiber Block and Board Thermal Insulation.
UL 723 - Surface Burning Characteristics of Building Materials.

ASTM EB84 - Surface Burning Characteristics of Building Materials.

1.4 QUALITY ASSURANCE

A
B.
C.

PART 2

Submit product data under provisions of Section 013300.
Include product description, list of materials and thickness for each service, and locations.

Submit manufacturer's installation instructions under provisions of Section 013300.

PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

mm oo w »

Johns Manwville.
Certainteed.
Knauf.
Armstrong.
Dow.

Substitutions: Approved equal under provisions of Section 012500.

2.2 MATERIALS

A.

Type A: .75 pcf Flexible glass fiber; ANSI/ASTM C553; commercial grade; 'k’ value of .27 at
75 degrees F; 0.002 inch foil reinforced kraft facing for air conditioning ducts.
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Type B: 3.0 pcf Rigid glass fiber; ANSI/ASTM C612 Class 1; value of 0.23 at 75 degrees F;
0.002 inch white kraft-foil facing for air conditioning ducts.

Type D: Expanded, closed call elastomeric, flexible insulation with 12 mil white laminate
covering: ANSI/ASTM C534; 'k’ value of .27 at 75 degrees F. Armacell Arma Tuff.

Type E: (For ductwork sound lining) 3.0 PCF rigid fiber glass board; ASTM C1071 Type 2;
ASTM G21; 'k’ value of 0.23 at 75 degrees F; black mat facing. Knauf Insulation Atmosphere
Rigid Plenum Liner.

Adhesives: Fire-retardant type. Compatible with insulation, Armstrong 520, Benjamin Foster
85-75, Childers Chil-Seal CP-50A MV1 coating and adhesive or approved equal.

Lagging Adhesive: Fire resistive to UL 723.
Impale Anchors: Galvanized steel, 12 gage, welded to duct.

Joint Tape: Self-adhesive type matching insulation jacket.

2.3 JACKETS

A
B.
C.

Indoors - Factory applied vapor barrier facing of type specified with insulation.
Outdoors - Aluminum jackets, ASTM B209, 0.20 inches thick, smooth finish.

Mechanical Rooms — 8 0z. canvas jacket.

2.4 ACCESSORIES

A.

B.
C.

PART 3

Adhesives: Compatible with insulation. Armstrong 520, Benjamin Foster 85-75, Childers
Chil-Seal CP-50A MV1 coating and adhesive or approved equal.

Insulation Bands: 3/4" wide, .007 inches thick aluminum.
Metal Jacket Bands: 3/8" wide, 0.15 inches thick aluminum.

EXECUTION

3.1 PREPARATION

A
B.
C.

Install materials after ductwork has been tested and approved.
Clean surfaces for adhesives.

Coordinate with other divisions so that duct mounted sensors, damper operators, etc. are
installed with proper mounting brackets to allow insulation to run continuously around the
perimeter of the duct, and so that all penetrations can be sealed to protect the integrity of the
vapor barrier.

3.2 INSTALLATION

A
B.

Install materials in accordance with manufacturer's instructions.
Type A Insulation:
1. Prior to installing insulation, ducts shall be clean, dry and tightly sealed at joint.

2. Duct insulation shall be cut to stretch out dimension recommended by manufacturer.
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Staple seams on 6" centers and then seal with self-adhesive joint tape. On ducts 24" or
wider insulation shall be secured with pins welded to duct and speed clip washers on 18"
centers on bottom of duct. Seal punctures with joint tape or vapor barrier mastic.

C. Type B Insulation:

1.
2.

Prior to installing insulation on ducts shall be clean, dry and tightly sealed at joints.

Insulation shall be secured to ductwork with pins welded to duct at 12" centers and no more
than 3" from the edges of the insulation. Provide additional pins at cross breaking on
ducts. Provide clips over pins and pressure sensitive patches or vapor sealing mastic.

At seams and butt joints ship lap edges and staple. Apply 3" wide pressures sensitive
tape over seams. In lieu of ship lapping and stapling use 5" wide pressure sensitive tape.

D. Type D Insulation:

1.

Secure insulation to ductwork with smooth side out using insulation manufacturer's
adhesive on both contacting surfaces.

Fill joints with insulation manufacturer's adhesive.

Apply layers with staggered seams secured with insulation manufacturer's adhesive where
necessary to obtain specified thickness.

Surface Finish: Apply two coats of insulation manufacturer's protective finish as
recommended by manufacturer.

For installations in animal husbandry area seal joints with white mastic to provide a tight
seal and smooth uniform appearance.

E. Type E Insulation:

1.

Install insulation in metal duct and plenums operating at 250 degrees F service
temperature or less and velocities of 5,000 ft/min or less.

Liner shall be applied with the treated surface facing toward the air stream.

Mechanical fasteners shall not compress the liner more than 1/8” and shall be installed
perpendicular to the airstream surface. All fasteners must meet “Standard for Mechanical
Fasteners MF-1-1975.

Adhesives which conform to ASTM C916 shall be applied to the sheet metal with at least
90% coverage.

All internal duct areas designated to be lined shall be completely covered with liner.
Traverse joints shall be firmly butted together with no gaps, and coated with adhesive. All
exposed leading edges shall be coated with adhesive.

Mechanical fasteners shall be used to secure liner and spaced in accordance with
manufacturer’s instructions.

Corner joints shall be overlapped so no gaps are present. Top pieces shall be supported by
side pieces.

All longitudinal joints shall be coated with adhesive conforming to ASTM C916 at velocities
over 2,500 ft/min.
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9. All damaged areas to the airstream surface shall be repaired with an adhesive that
conforms to ASTM C916.

F. Surface Finish

G. Continue insulation with vapor barrier through all wall penetrations, except at fire dampers.

3.3 SCHEDULE

DUCTWORK TYPE THICKNESS FINISH
Supply Air Ductwork
Air Ductwork Concealed-Mech Rm A 1-1/2” Foil Faced Kraft

END OF SECTION 230713
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SECTION 230719 - HVAC PIPING INSULATION

PART 1

1.1

1.2

1.3

1.4

1.5

GENERAL

WORK INCLUDED

A.

B.

Piping insulation.

Jackets and accessories.

RELATED WORK

A.

B.

Section 230529 - Hangers and Supports for HVAC Piping and Equipment

Section 230553 - Identification for HYAC Piping and Equipment

REFERENCES

A.

T 0 m o o

ANSI/ASTM C195 - Mineral Fiber Thermal Insulation Cement.

ANSI/ASTM C547 - Mineral Fiber Preformed Pipe Insulation.

ANSI/ASTM C552 - Cellular Glass Block and Pipe Thermal Insulation.

ASTM C449 - Mineral Fiber Hydraulic-setting Thermal Insulating and Finishing Cement.
ASTM EB84 - Surface Burning Characteristics of Building Materials.

NFPA 255 - Surface Burning Characteristics of Building Materials.

ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate.

UL723 - Surface Burning Characteristics of Building Materials.

Factory Mutual Research Corporation - Simulated Pipe Chase Test.

QUALITY ASSURANCE

A.

Applicator: Company specializing in piping insulation application with three years minimum
experience.

Materials: Flame spread/fuel contributed/smoke developed rating of 25/50/50 in accordance
with ASTM EB84, latest revision. In addition, the product when tested will not melt or drip
flaming particles, and the flame shall not be progressive. All materials shall pass simulated
end-use fire tests.

The materials shall be manufactured under an independent third party supervision testing
program covering the properties of fire performance, thermal conductivity, and water vapor
transmission (WVT).

SUBMITTALS

A.

Submit product data under provisions of Section 013300.
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2.1

2.2

2.3
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B. Include product description, list of materials and thickness for each service, and locations

C. Submit manufacturer's installation instructions under provisions of Section 013300.

PRODUCTS
ACCEPTABLE MANUFACTURERS
A. Pittsburg-Corning.

B. Johns Manville / Schuller.

C. Knauf.

D. Armacell.
E. Certainteed.
F. Dow.

G. Substitutions: Under provisions of Section 012500.
INSULATION

A. Type A: Glass Fiber insulation; ANSI/ASTM C547; 'k' value of 0.24 at 75 degrees F;
noncombustible

B. Type D: Cellular foam; flexible, plastic; 'k’ value of 0.27 at 75 degrees F. Armacell AP/
Armaflex white insulation. Insulation shall have a maximum WVT coefficient of 0.08
perm-inches when tested in accordance with ASTM E96, Procedure A.

JACKETS

A. Interior Applications:
1. Vapor Barrier Jackets: Kraft reinforced foil vapor barrier with self-sealing adhesive joints.
2. PVC Jackets: Service pipe sizes 2" and smaller, one piece, pre-molded type for fittings.

B. Exterior Applications:

1. Weather resistant protective finish compatible with insulation system, Armstrong Armaflex
Finish or equal. Finish shall include 10 X 10 Leno weave glass mesh adhered with
Armstrong 520 adhesive and two coats of WB Armstrong Finish, color as selected by
Owner.

ACCESSORIES
A. Insulating Cement: ANSI/ASTM C195; hydraulic setting mineral wool.
B. Finishing Cement: ASTM C449.

C. Adhesives: Compatible with insulation, Armstrong 520, Benjamin Foster 85-75, Childers
Chil-Seal CP-50A MV1 coating and adhesive or approved equal.

D. Insulation Bands: 3/4 inches wide 0.020 inches thick ASTM B-209 aluminum.
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E. Metal Jacket Bands: 3/4 inches wide, 0.020 inches thick ASTM B-209 aluminum.
F. Cellular foam joint sealant: Pittsburgh Corning Pittseal 444.
EXECUTION

PREPARATION

A. Install materials after piping has been tested and approved.

B. Coordinate with other trades so that valve stems, operators, thermometer and control sensor
wells, etc. are installed with proper mounting brackets and extensions are provided to allow
insulation to run continuously and so that all penetrations can be sealed to protect the integrity
of the vapor barrier.

INSTALLATION

A. Install materials in accordance with manufacturer's instructions. Keep insulation dry and
protected from damage.

B. Continue insulation with vapor barrier through penetrations, sleeves and inside hangers.
Stagger longitudinal joints on all insulation.

C. In exposed piping, locate insulation and over seams in least visible location.

D. On insulated piping with operating temperatures below 60 degrees or above 140 degrees,
insulate fittings, valves, unions, flanges, strainers, flexible connections, and expansion joints.

E. On insulated piping conveying fluids between 60 and 140 degrees F, do not insulate valves,
flanges and unions at equipment, but bevel and seal ends of insulation at such locations with
vapor barrier cement.

F. Provide an insert, not less than 12 inches long, of same thickness and contour as adjoining
insulation between support shield and piping, but under the finish jacket, on all piping 2 inches
diameter or larger, to prevent insulation from sagging at support points. Inserts shall be type B
or Type C heavy density insulating material suitable for the planned temperature range.
Factory fabricated inserts may be used.

G. Neatly finish insulation at supports, protrusions, and interruptions.

H. Jackets:

1. Indoor, concealed Applications: Insulated pipes with type A insulation shall have standard
jackets with vapor barrier, factory-applied. Insulate fittings, joints and valves, with operating
temperature above 140 degrees or below 60 degrees with insulation of like material and
thickness as adjoining pipe, and finish with preformed PVC or aluminum fitting covers.
Pipe valves and fittings insulated with type D insulation need no additional vapor barrier
jacket.

2. Outdoor, Exposed Applications: Outdoor piping with type "D" insulation shall receive 10 X
10 Leno weave glass mesh and two coats of weatherproof coating.

Type A Insulation - Operating Temperature Above 60 Degrees:
1. Pipe Insulation: Insulate all piping in a neat, workmanlike fashion in accordance with
thicknesses listed in schedule. Jackets and butt strips.
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Fittings: Where the factory-premolded one-piece PVC or two piece aluminum fitting
covers are to be used, the proper factory precut insulation of like material and thickness as
adjoining pipe shall be applied to the fitting. The ends of the insulation shall be tucked
snugly into the throat of the fitting and the edges adjacent to the pipe covering tufted and
tucked in, fully insulating the pipe fitting. The fitting cover is then secured by stapling, tack
fastening, banding or taping the ends of the adjacent pipe covering.

J. Type 'D' Insulation:

Where possible, insulation shall be slipped over the tubing as a full cylinder. Where
necessary to cut, and at all butt joints and fittings, insulation shall be joined by sealing with
a waterproof vapor-barrier adhesive, Armstrong 520 or approved equal.

2. On refrigeration piping, insulation shall be slipped over the tubing as a full cylinder.
Longitudinal slitting of the insulation is not allowed except on mitered sections at traps,
tees, and bends over ninety degrees. Where necessary to cut, and at all butt joints and
fittings, insulation shall be joined by sealing with a waterproof vapor-barrier adhesive,
Armstrong 520 or approved equal.

SCHEDULE

INSULATION
PIPING TYPE PIPE SIZE THICKNESS
Inch Inch
Condensate Drain A I3 123
3A!! 3A!!

Refrigerant Liquid D All $Z8
Refrigerant Suction and Hot Gas D All £Z8
END OF SECTION 230719
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SECTION 230900 - CONTROLS AND INSTRUMENTATION

PART 1

GENERAL

1.1 WORK INCLUDED

A.

o o

m

New digital system of automatic controls for heat pump, unit heater and exhaust fan. Building
Automation System (BAS) shall include:

Electric interlock of control system with motors.
Control devices, components, wiring and material.
Power for all control devices provided under this contract.

Instructions.

1.2 RELATED WORK

A.

Section 230500 — Common Work Results for HYAC
Section 230553 — Identification for HAVC Piping and Equipment
Section 233300 — Air Duct Accessories

Drawings — Sequence of Operation

1.3 QUALITY ASSURANCE

A.

Material and equipment shall be the catalogued protects of manufacturers regularly engaged
in production and installation of automatic temperature control systems and shall be the
manufacturer's latest standard design that complies with the specification requirements.

Install system using competent workman who are fully trained in the installation of temperature
control equipment.

Single source responsibility of the supplier shall be the complete installation and proper
operation of the control system and shall include debugging and proper calibration of each
component in the entire system.

Supplier shall have an in-place support facility within 50 miles of the site with technical staff,
spare parts inventory and all necessary test and diagnostic equipment.

All electronic equipment shall conform to the requirements of FCC Regulation, Part 15, Section
15, Governing Radio Frequency Electromagnetic Interference, and be so labeled.

1.4 SUBMITTALS

A.

B.

Submit shop drawings and product data under provisions of Section 01 33 00.

Provide damper shop drawings which show data such as arrangement, velocities, and static
pressure drops for each system.
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2.1

2.2

2.3
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Provide complete operating data, system drawings, wiring diagrams, and written detailed
operational descriptions of sequences, and description and engineering data on each control
system component. Include sizing as requested. Provide logic diagrams with initial submittals.

At completion of work, submit report of check-out of automatic control system, and as-built
control diagrams.

Provide as-built control diagrams for each system, framed under glass for wall mounting.

Submit manufacturer's installation instructions under provisions of Section 01 33 00.

PRODUCTS

ACCEPTABLE MANUFACTURERS AND INSTALLERS

A.

B.

Johnson Controls, Inc.

Substitutions: None.

SYSTEM DESCRIPTION

A.

Provide necessary materials and field work necessary to connect control components factory
supplied as part of equipment controlled, unless specified otherwise. Provide differential
pressure switches for status indication. Generally, self contained valves, filter gauges, liquid
level controllers and similar instructions, are not to be installed under this section.

Unless specified otherwise, provide all new components, fully modulating and proportional. All
relays, control devices, transformers and setpoint adjustment shall be contained within the ATC
cabinet. Provide pilot positioners for activators which are sequenced with other components.

All operating controllers and set point adjustments shall be contained in a locking control panel.
Sensors or transmitter only shall be located in the space on the support column.

THERMOSTATS

A.

Provide room thermostats with warmer-cooler slide, single temperature, gradual-acting,
adjustable sensitivity. Provide covers with exposed set point adjustment, set point indication.
Differential not to exceed 2.0 degrees F with minimum 20 F degrees set point adjustment.

Provide manual reset type freeze protection thermostats with 20 foot element located to ensure
maximum protection. Provide averaging thermostats for large duct cross-sectional areas.

For remote bulb elements use either averaging type of suitable length for air or rigid bulb type
for liquids. Use stainless steel flanges to support elements in ducts. In liquids, use separable
wells. Wells for use with automatic temperature control sensors shall be brass wells with 6-1/2
inch long neck where appropriate.

CONTROL PANELS

A.

Provide local panels of unitized cabinet type for each system under automatic control. Mount
relays, switches, and controllers with control point adjustment in cabinet and temperature
indicators, pressure gages, pilot lights, pushbuttons, and clocks and switches flush on cabinet
panel face.
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Fabricate panels from 12 gage furniture steel with baked enamel finish and hinged key lock
door.

Mount panels adjacent to associated equipment on vibration free walls or free standing steel
angle supports. One cabinet may accommodate more than one system in same equipment
room. Provide engraved plastic name plates for instruments and controls inside cabinet and
on cabinet face.

Also on this panel, or adjacent wall, mount a framed and glazed control diagram complete with
operating instructions.

2.5 CONTROL DAMPERS

A.

Dampers shall be Class 1 as specified in Section 23 33 00. Provide electric operators for all
dampers. Provide one motor for each damper section.

2.6 ELECTRICAL WORK

A.

B.

Electrical work shall be provided under this section in accordance with requirements as
specified under Division 16. All control wiring exposed to view, in walls or where subject to
physical damageshall be run in conduit with compression fittings. Wiring above ceilings may
be run free but shall be plenum rated. Provide all relays, switches, wiring, etc. required to
accomplish the sequence of controls.

Maximum control voltage shall be 120 volts, provide all necessary control transformers.

2.7 FIELD DEVICES

A.

o o

m

PART 3

All devices and equipment shall be approved for installation in Baltimore City.
Temperature Sensors

Dampers

Damper Operators

Freezestats

Electric Thermostats

Control Wiring

EXECUTION

3.1 SEQUENCE OF OPERATION

A.

Refer to drawings.

3.2 HARDWARE INSTALLATION

A.

Check and verify location of thermostats and other exposed control sensors with plans and
room details before installation. Locate thermostats 60 inches above floor.
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ON SITE TESTING

A.

Provide Engineer approved operation and acceptance testing of the complete system. The
Engineer will witness all tests.

Field Test: When installation of the system is complete, calibrate equipment and verify
transmission media operation before the system is placed on line. All testing, calibrating,
adjusting and final field tests shall be completed by the installer.

Compliance Inspection Checklist: Submit in the form requested, the following items of
information to the Owner's Representative and Architect/Engineer for verification of
compliance to the project specifications. Failure to comply with the specified information shall
constitute non performance of the contract. The contractor shall submit written justification for
each item in the checklist that he is unable to comply with. The Owner's Representative and
the Architect/Engineer will initial and date the checklist to signify contractor's compliance before
acceptance of system.

1. Verify to the Owner's Representative and Architect/Engineer in letter form that supplier has
in place support facility. Letter shall show location of support facility, name and titles of
technical staff, engineers, supervisors, fitters, electricians, managers and all other
personnel responsible for the completion of the work on this project.

SERVICE AND GUARANTEE

A.

General Requirements: Provide all services, materials and equipment necessary for the
successful operation of the entire BAS system for a period of one year after completion of
successful performance test. Provide necessary material required for the work. Minimize
impacts on facility operations when performing scheduled adjustments and non scheduled
work.

Description of Work: The adjustment and repair of the system includes all computer equipment,
software updates, transmission equipment and all sensors and control devices. Provide the
manufacturer's required adjustments and all other work necessary.

Personnel: Provide qualified personnel to accomplish all work promptly and satisfactorily.
Owner shall be advised in writing of the name of the designated service representative, and of
any changes in personnel.

Schedule of Work: Provide two minor inspections at 6 month intervals and two major
inspections offset equally between the minor inspections to effect quarterly inspection of
alternating magnitude, and all work required as specified. Written reports of observations and
system condition shall be submitted to Owner and Engineer. Schedule major inspections in
June and December. Minor inspections shall include visual checks and operational tests of all
equipment delivered. Major inspections shall include all work described for minor inspections
and the following work:

1. Clean all equipment, including interior and exterior surfaces.

2. Check and calibrate each field device. Check all analog points.

3. Run all diagnostics and correct all previously diagnosed problems.

4. Resolve and correct any previous outstanding problems.

Emergency Service: Owner will initiate service calls when the system is not functioning
properly. Qualified personnel shall be available to provide service to the complete system.
Furnish owner with a telephone number where service representative can be reached at all
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times. Service personnel shall be at the site within 24 hours after receiving a request for
service. Restore the control system to proper operating condition within 3 days.

F. Operation: Performance of scheduled adjustments and repair shall verify operation of the
system as demonstrated by the initial performance test.

G. Systems Modifications: Provide any recommendations for system modification in writing to
Owner. Do not make any system modifications, including operating parameters and control
settings, without prior approval of Owner. Any modifications made to the system shall be
incorporated into the operations and maintenance manuals, and other documentation affected.

3.5 TRAINING

A. The Contractor shall provide competent instructors to give full instruction to designated
personnel in the adjustment, operation and maintenance of the system installed rather than a
general training course. Instructors shall be thoroughly familiar with all aspects of the subject
matter they are to teach. All training shall be held during normal work hours of 8:00 a.m. to
4:30 p.m. weekdays as follows:

B. Provide 2 hours of training for Owner's operating personnel. Training shall include:

1. Explanation of drawings, operations and maintenance manuals.
2. Walk thru of the job to locate control components.

3. Explanation of adjustment, calibration and replacement procedures

END OF SECTION 230900
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SECTION 232113 - HYDRONIC PIPING
PART 1 GENERAL
1.1 WORK INCLUDED
A. Pipe, fittings, and connections.
1.2 RELATED WORK
A. Section 230523 - General-Duty Valves for HVAC Piping
B. Section 230529 - Hangers and Supports for HVAC Piping and Equipment
C. Section 230548 - Vibration and Seismic Controls for HVAC Piping and Equipment
D. Section 230719 - HVAC Piping Insulation
1.3 REFERENCES
A. ANSI/ASME B16.3 - Malleable-Iron Threaded Fittings.
B. ANSI/ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
C. ANSI/ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.

D. ANSI/ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage
Fittings - DWV.

E. ANSI/ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc-Coated, Welded and Seamless.
F. ANSI/ASTM A153 - Zinc Coating (Hot Dip) on Iron and Steel Hardware.

ASTM A234 - Wrought Carbon Steel and Alloy Steel.

r o

ASTM A536 - Ductile Iron Castings.

ASTM D-1785 — PVC Piping

J.  ANSI/AWS D1.1 - Structural Welding Code.

K. ASTM B88 - Seamless Copper Water Tube.

L. ASTM B280 - Seamless Copper Tube for Air Conditioning.

M. FS WW-P-521 - Pipe Fittings, Flange Fittings, and Flanges: Steel and Malleable Iron
(Threaded and Butt Welding) Class 150.

1.4 QUALITY ASSURANCE

A. Welding Materials and Procedures: Conform to ASME Code and applicable State Labor
regulations.
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B. Employ certified welders in accordance with ASME Section 9 and ANSI/AWS D1.1.
1.5 SUBMITTALS

A. Submit product data under provisions of Section 01330.

B. Include product description, list of materials for each service and locations.

C. Indicate pipe materials used, joining methods, supports, floor and wall penetration seals.
PART2  PRODUCTS
2.1 PIPE AND TUBE

A. Copper Water Tube: ASTM B88, type, grade and temper as scheduled; seamless.
2.2 PIPE AND TUBE JOINTS AND FITTINGS

A. Copper Pipe Fittings: ANSI/ASME B16.22 or B16.18, pressure fittings.
2.3 UNIONS AND COUPLINGS

A. Pipe Size 2-1/2 Inches and Under: Bronze, ground joint for copper or brass pipe, soldered
ends.

PART 3 EXECUTION
3.1 PREPARATION

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe, or groove where
permitted by these specifications.

B. Remove scale and dirt, inside and outside, before assembly.
C. Remove welding slag or foreign material from pipe and fitting materials.

D. Cut all pipes accurately to measurements established at structure. Work into place without
springing or forcing, properly clearing all windows, doors or other openings. Cut pipe and
nipples evenly; cut threads clean, remove burrs, ream ends to full inside bore. Install to permit
free expansion and contraction without causing misalignment of piping or any damage to either
building or piping. Grade all piping to low points to permit complete drainage of system. At
bottom of water risers and at all low points provide a drain valve. Make all changes of direction
with fittings except as otherwise noted. Make pipe connections to equipment in accordance
with indicated sizes and details or as directed. Cap or plug all equipment and pipe line
openings during installation to exclude dirt and foreign material.

E. Provide unions at each piece of equipment, in bypasses around equipment and in long runs or
piping to permit convenient disassembly for alteration or repairs. Unions must be accessible
after building is completed. Mechanical pipe couplings may be used as unions where
mechanical pipe couplings are allowed elsewhere in this specification.

F. Provide test connections for thermometers and pressure gauges at each piece of equipment.
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G. Where changes in pipe sizes occur, use only reducing fittings. Use eccentric fittings where

required to prevent pocketing of air and/or water.

COPPER PIPE CONNECTIONS

A. Form hot soldered joints in copper, brass, or bronze fittings with non lead based solder. Solder
shall be Worthington Silver Bearing Alloy Lead-Free (95%-Tin, 4.8%-Copper, 0.2%-Silver) or
approved equal. Fittings shall be clean and deburred prior to making up joints.

B. Make connections to equipment and branch mains with unions.

TESTS

A. Test all piping and prove tight. Notify Architect when tests will take place and submit test
results prior to covering or enclosing any piping. Before enclosing, test piping which will be
concealed. Replace and re-test to Architect's satisfaction any pipe or fittings broken or
damaged under test. Caulking or peening joints will not be permitted.

B. Before testing piping systems, remove, or otherwise protect from damage, control devices, air
vents, thermostatic traps and elements, other parts which are not designed to stand pressures
use in testing piping.

C. Test as follows:

1. Condensate Drain 100 psig hydrostatic

D. Hold indicated pressures constant without pumping for such period of time as directed by
Architect. While under pressure, visually inspect each joint, weld or other connection to
determine leakage. Apply soap suds test to all systems conveying gases under pressure.

PAINTING

A. Paint all above ground pipe and hangers which are not copper, insulated or galvanized as

described in Section 09900 PAINTING.

SCHEDULE OF PIPE AND FITTINGS

A.

AIR CONDITIONING CONDENSATE:

1. Pipe copper, type "L", hard drawn

2. Fittings sweat type, wrought copper

3. Couplings sweat type, wrought copper

4. Unions sweat type, wrought copper, ground joint 150 Ib.
5. Joints Joints soldered per Paragraph 3.2A

END OF SECTION 232113
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SECTION 232313 - REFRIGERANT PIPING

PART 1

1.1

1.2

1.3

PART 2

2.1

2.2

2.3

GENERAL
WORK INCLUDED
A. Pipe, fittings and connections.
RELATED WORK
A. Section 232313 - Refrigerant Piping Specialties
B. Section 230529 - Hangers and Supports for HVAC Piping and Equipment
C. Section 230548 - Vibration and Seismic controls for HYAC Piping and Equipment
REFERENCES
A. ANSI/ASME B16.3 - Malleable-Iron Threaded Fittings.
B. ANSI/ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
C. ANSI/ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.

D. ANSI/ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings -
DWV.

E. ANSI/ASTM A153 - Zinc Coating (Hot Dip) on Iron and Steel Hardware.

PRODUCTS
PIPE AND TUBE

A. Copper Water Tube (Refrigeration Service): ASTM B280, type, ACR or OXY grade, hard temper as
scheduled; seamless

PIPE AND TUBE JOINTS AND FITTINGS
A. Copper Pipe Fittings: ANSI/ASME B16.22 or B16.18, pressure fittings.
UNIONS AND COUPLINGS

A. Pipe Size 2-1/2 Inches and Under: 150 psi malleable iron for threaded ferrous piping; bronze,
ground joint for copper or brass pipe, soldered ends.

PART 3 EXECUTION

3.1

PREPARATION

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe, or groove where allowed.
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Remove scale and dirt, inside and outside, before assembly.

Cut all pipes accurately to measurements established at structure. Work into place without
springing or forcing, properly clearing all windows, doors or other openings. Cut pipe and nipples
evenly; cut threads clean, remove burrs, ream ends to full inside bore. Install to permit free
expansion and contraction without causing misalignment of piping or any damage to either building
or piping. Make all changes of direction with fittings except as otherwise noted. Make pipe
connections to equipment in accordance with indicated sizes and details or as directed. Cap or plug
all equipment and pipe line openings during installation to exclude dirt and foreign material.

Provide unions at each piece of equipment, in bypasses around equipment and in long runs or piping
to permit convenient disassembly for alteration or repairs. Unions must be accessible after building
is completed. Mechanical pipe couplings may be used as unions where mechanical pipe couplings
are allowed elsewhere in this specification.

COPPER PIPE CONNECTIONS

A. Form joints in refrigeration piping with non-flux type 15% silver brazing alloy. Trickle dry nitrogen
through pipe during brazing process to prevent a buildup of oxidation products.

TESTS

A. Test all piping and prove tight. Notify Architect when tests will take place and submit test results
prior to covering or enclosing any piping. Before enclosing, test piping which will be concealed.
Replace and re-test to Architect's satisfaction any pipe or fittings broken or damaged under test.
Caulking or peening joints will not be permitted.

B. Before testing piping systems, remove, or otherwise protect from damage, control devices, air vents,
thermostatic traps and elements, other parts which are not designed to stand pressures use in
testing piping.

C. Test as follows:

1. Refrigeration —discharge . ................ .. 450 psig dry nitrogen
2. Refrigeration—suction .. ............ ... ... 250 psig dry nitrogen

D. Hold indicated pressures constant without pumping for such period of time as directed by Architect.
While under pressure, visually inspect each joint, weld or other connection to determine leakage.

E. Refrigeration Piping:

1. Upon completion of installation of the air conditioning equipment, test all factory as well as field
refrigerant piping with an electronic type leak detector to acquire a leak-tight refrigerant system.
If leaks are detected at the time of installation or during the guarantee period, remove the entire
refrigerant charge from the system, correct the leaks and retest the system.

2. After system is found to be without leaks, evacuate the system using a reliable gauge and a
vacuum pump capable of pulling a vacuum of at least 1 mm Hg absolute. Evacuate system in
strict accordance with the triple-evacuation and blotter method or in strict accordance with
equipment manufacturer's printed instructions. Hold vacuum for twenty four hours. System
leak testing, evacuation, dehydration, and charging with refrigerant shall comply with ARI
standard 260.
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3.4 SCHEDULE OF PIPE AND FITTINGS
A. REFRIGERATION PIPING:
1. Pipe: Type K copper, type OXY, hard temper cleaned with ends capped prior to shipment
2. Fittings: Socket type wrought copper

3. Joints: 15% Non-flux silver-brazing alloy

END OF SECTION 232313
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SECTION 232316 - REFRIGERATION SPECIALTIES

PART 1 GENERAL
1.1 WORK INCLUDED
A. Liquid indicators.
B. Air Dryers.
C. Piping installation.
1.2 REGULATORY REQUIREMENTS
A. Comply with applicable regulations and mechanical refrigeration codes.

B. Submit manufacturer's installation instructions under provisions of Section 013300.

PART2  PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS
A. Sporlan.
B. Henry.
C. Alco.
D. Substitutions: Under provisions of Section 012500.
2.2 LIQUID INDICATORS
A. Double port type with copper or brass body, and flared or solder ends.
B. Provide removable seal caps on each port for inspection of refrigerant condition.

C. Provide full size liquid indicators in main liquid line leaving condenser. If receiver is used, install in
liquid line leaving receiver

2.3 FILTER DRIERS
A. Angle type, with brass shell and using combined straining and drying material.
B. Employ replaceable desiccant material.
C. Acceptable in lieu of separate strainers and driers.
D. Provide three-valve by-pass assembly.

2.4 CHARGING VALVES
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3.1

3.2

3.3

3.4

A.

B.

C.
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General purpose type with brass body, flared or soldered ends, and removable valve core.
Provide valve inlet with quick coupling connection for ease of charging.

Provide refrigerant charging connections on inlet and outlet to compressor.

FILTER DRIERS

A. Angle type with brass shell and wiring straining and drying material.

B. Employ replaceable desiccant material.

C. Provide three valve bypass assembly.
EXECUTION

INSTALLATION

A. Install refrigeration specialties in accordance with manufacturer’s instructions and ASHRAE 15.
Provide gate valves at inlet and outlet connections to condensing unit.

PIPING

A. Upon completion of installation of the air conditioning equipment, test all factory as well as field
refrigerant piping with an electronic type leak detector to acquire a leak-tight refrigerant system. If
leaks are detected at the time of installation or during the guarantee period, remove the entire
refrigerant charge from the system, correct the leaks and retest the system.

B. After system is found to be without leaks, evacuate the system using a reliable gauge and a vacuum

pump capable of pulling a vacuum of at least 1 mm Hg absolute. Evacuate system in strict
accordance with the triple-evacuation and blotter method or in strict accordance with equipment
manufacturer's printed instructions. Hold vacuum for twenty four hours. System leak testing,
evacuation, dehydration, and charging with refrigerant shall comply with ARI standard 260.

FILTER-DRIERS

A.

Install with bypass assembly to permit isolation for servicing.

EXPANSION VALVES

A.

Locate expansion valve sensing bulb immediately after evaporator outlet on suction line.

END OF SECTION 232316
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SECTION 233100 - HVAC DUCTS AND CASINGS

PART 1

GENERAL

1.1 WORK INCLUDED

A.

B.

C.

D.

Ductwork and plenums.
Fasteners.
Sealants.

Duct cleaning.

1.2 RELATED WORK

A.

o O

m

G.

Section 230529 - Hangers and Supports for HVAC Piping and Equipment

Section 230548 - Vibration and Seismic Controls for HYAC Piping and Equipment
Section 230553 - Identification for HYAC Piping and Equipment

Section 230593 - Testing, Adjusting and Balancing for HVAC

Section 233300 - Air Duct Accessories

Section 233600 — Air Terminal Units

Section 233700 - Air Outlets and Inlets

1.3 REFERENCES

A.

B.

NFPA 90A - Installation of Air Conditioning and Ventilating System.

SMACNA - HVAC Duct Construction Standards.

1.4 DEFINITIONS

A.

B.

Duct Sizes: Inside clear dimensions.

Low Pressure: Static pressure in duct less than 2 inch wg and velocities less than 2000 fpm.

1.5 SUBMITTALS

A.

B.

C.

Submit shop drawings, product data, and samples under provisions of Section 013300.

Submit shop drawings and samples of duct fittings, including particulars such as gauge sizes,
welds, and configurations prior to start of work.

Confirm ductwork has been fabricated and installed in accordance with recommendations and
SMACNA standards and conforms to NFPA and BOCA requirements.
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At project closeout, submit record drawings of installed ductwork and products, along with data
on volume control devices, fire dampers, connectors, sealants and maintenance information.

PRODUCTS

2.1 MATERIALS.

A.

C.

Air Conditioning and General Exhaust Ducts: Galvanized steel, lock-forming quality, having
zinc coating of 1/25 ounces per square foot for each side, conforming to ASTM 527 and ASTM
525.

Fasteners: Use rivets and bolts throughout; sheet metal screws accepted on low pressure
ducts.

Sealant: Water resistant, fire resistive, compatible with mating materials.

2.2 FABRICATION

A.

B.

Fabricate in accordance with SMACNA duct manuals and ASHRAE handbooks.
Construct ductwork to NFPA 90A.

Size round ducts installed in place of rectangular ducts from ASHRAE table of equivalent
rectangular and round ducts. No variation of duct configuration or sized permitted except by
written permission.

Complete metal ducts within themselves with no single partition between duct. Where width of
duct exceeds 18 inches, cross brace for rigidity. Open corners are not acceptable.

Lap metal ducts in direction of air flow. Hammer down edges and slips to leave smooth duct
interior. Seams in grease exhaust duct shall be continuously welded.

Constructs T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on
center line. Where not possible and where rectangular elbows used, provide air foil type
turning vanes except in grease exhaust duct.

Increase duct sized gradually, not exceeding 15 degrees divergence wherever possible.
Maximum divergence upstream of equipment to be 30 degrees and 30 degrees convergence
downstream.

Rigidly construct metal ducts with joints mechanically tight, substantially airtight, braces and
stiffened so as not to breathe, rattle, vibrate, or sag. Caulk all duct joints and connections with
sealant as ducts are being assembled. Sealant shall be Hardcast or approved equal.

Provide easements where low pressure ductwork conflicts with piping and structure where
easements exceed 10 percent duct area, split into two ducts maintaining original area.

2.3 LOW PRESSURE DUCT GAGES - GALVANIZED STEEL

A.

Rectangular Ducts:

Maximum Width Minimum
In Inches USS Gage
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Upto 12 26
13t0 30 24
31to 54 22

B. Round Ducts:

Duct Diameter Minimum
In Inches USS Gage
Upto 13 26

14 t0 22 24

2310 36 22

3710 50 20

51 to 60 18

6110 84 16

2.4 DUCT GAGES

A. Contractor shall provide minimum USS gage ductwork indicated above where this gage is

heavier than the minimum required by SMACNA.
PART 3 EXECUTION
3.1 INSTALLATION

A. Provide openings in ductwork where required to accommodate thermometers and controllers.
Provide pitot tube openings where required for testing of systems, complete with metal can with
spring device or screw to ensure against air leakage. Where openings are provided in
insulated ductwork, install insulation material inside a metal ring. Coordinate with balancing
contractor, control contractor and all other trades for locations and quantities.

B. Clean new duct systems with high power vacuum machines. Protect equipment which may be
harmed by excessive dirt with filters, or bypass during cleaning. Provide adequate access into
ductwork for cleaning purposes. During construction phasing, provide temporary closure over
open end ducts which shall prevent entrance of dust and debris until time connections are to be
completed.

C. Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

D. Connect diffusers or troffer boots to ducts with galvanized steel collars.

E. Ateach point where ducts pass through partitions, seal joints around duct with non-combustible
material. Provide galvanized steel sleeves through structural walls and at fire dampers.

F. Routing: Locate ductwork runs, except as otherwise noted, vertically and horizontally and

avoid diagonal runs. Locate runs as indicated in plans, sections, and details on drawings. If
not otherwise indicated, run ductwork in shortest route which does not obstruct useable space
or block access for servicing building and its equipment.
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G. Where ducts pass through partitions and walls and are exposed to view, close spaces between
construction opening and duct or duct insulation with sheetmetal flanges of same gauge as
duct. Overlap opening on four sides or diameter by at least 1-1/2". Fasten to duct and
substrate.

H. Coordinate ductwork installation with all other trades and with installation of accessories,
dampers, coil frames, equipment, controls and other associated work of ductwork system.

I.  Where ductwork is to be insulated, assure duct mounted devices have extended necks,
operators, etc. to allow complete and continuous insulation of ductwork and maintain insulation
vapor barrier continuity.

J.  Medium pressure ductwork and outdoor ductwork shall be leak-tested in accordance with the
SMACNA HVAC Air Duct Leakage Test Manual.

3.2 SCHEDULE OF DUCT CONSTRUCTION

SERVICE CONSTRUCTION SEAL CLASS
Supply Air Low Pressure, 2" A
Return and General Low Pressure, 2" A
Exhaust

END OF SECTION 233100
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SECTION 233300 - AIR DUCT ACCESSORIES

PART 1

GENERAL

1.1 WORK INCLUDED

A
B.
C.
D

E.

Access Doors.

Balancing and Control Dampers.
Flexible Connections

Louvers.

Germicidal UV Light.

1.2 RELATED WORK

A.

B.

Section 230713 - Ductwork Insulation.

Section 233100 - HVAC Duct and Casings.

1.3 REFERENCES

A.

NFPA 90 - Standard for the Installation of Air-Conditioning and Ventilating Systems.

1.4 QUALITY ASSURANCE

A.

o o

m

Accessories shall meet the requirements of NFPA 90.

Fabricate in accordance with ASHRAE handbooks and SMACNA duct manuals.

Fire dampers shall be UL listed and constructed in accordance with UL Standard 555.
Fusible links on fire dampers shall be constructed to UL Standard 33.

Demonstrate re-setting of fire dampers to authorities having jurisdiction and Owner's
representative.

Access doors shall be UL labeled.

Louver performance requirements: Provide units whose performance ratings have been
determined in compliance with Air Movement and Control Association (AMCA) Standard 500.

1. Comply with  SMACNA “Architectural Sheet Metal Manual” recommendations for
fabrication, construction details and installation procedures, except as otherwise indicated.

2. Field Measurements: Verify size, location and placement of louver units prior to fabrication.
3. Shop Assembly: Coordinate field measurements and shop drawings with fabrication and

shop assembly to minimize field adjustments, splicing, mechanical joints and field
assembly of units. Preassemble units in shop to greatest extent possible and
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disassemble as necessary for shipping and handling limitations. Clearly mark units for
reassembly and coordinated installation. Provide units of a single assembly wherever
possible.

1.5 SUBMITTALS

A.

B.

PART 2

Submit shop drawings and product data under provisions of Section 013300.
Submit shop drawings of factory fabricated assemblies.

Submit samples, under provisions of Section 013300, of shop fabricated assemblies as
requested.

Submit manufacturers' installation instruction under provisions of Section 013300.

PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A.

mom o O

r o

J.

Air Balance

Ruskin.

American Warming and Ventilating Company.

Johnson Controls.

Prefco.

Airstream.

Greenheck

Aerosonics

Substitutions: Approved equal under provisions of Section 012500.

Manufacturer's as listed under individual items.

2.2 ACCESS DOORS

A.

Fabricate rigid and close-fitting doors of material matching ductwork in which they are installed
with sealing gaskets and quick fastening locking devices. Provide minimum one inch thick
insulation with sheet metal cover.

Provide continuous piano-type hinge and one sash lock for sizes up to 16 inch square,
continuous piano-type hinge and two compression latches for sizes up to 24 X 24 inch. Doors
shall have a maximum air leakage of 0.13 CFM sq. ft. at 0.10" S.P. when tested in accordance
with AMCA Std. 500. Provide round transparent plexiglass window where specified. Doors
shall be equal to Ruskin Models ADH22 or ADHW22.

For larger access doors, provide continuous piano-type hinge, extruded aluminum frame with
mitered corners and 24 gauge galvanized steel panel, aluminum framed 9" x 9" 1/4" wire glass
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window where specified, heavy duty extruded aluminum frame with 1-1/2" front flanges,
neoprene seals, two dual acting handles for doors to 48" high and three for 51" and higher, 3/4"
from board insulation R value 5.5, and low leakage of less than 0.1 CFM per inch of door
perimeter based on AMCA 500 tests. Equal to Ruskin Model GPAD.

D. All access doors shall be rated for the specified seal class of the associated ductwork.
BALANCING DAMPERS

A. Fabricate of material matching ductwork in which they are installed, minimum 16 gauge, and
provide with quadrants or adjustment rod and lock screw. Where duct is insulated provide
brackets to allow insulation to be installed continuously behind operators, quadrants, etc..

B. Fabricate splitter dampers of double thickness sheet metal to stream line shape properly
stiffened to avoid vibration. Size on basis of straight air volume proportioning.

C. Fabricate single blade dampers for duct sizes to 9-1/2 X 30 inch.
CONTROL DAMPERS

A. Fabricate isolation and all control dampers of opposed blade pattern with maximum blade sizes
8 x 76 inches. Assembly 1/16 inch extruded aluminum air foil blades on 13 gauge prime
coated or galvanized steel channel frame, mechanically joined with suitable hardware.
Dampers shall have a santoprene gasketed edges and self-compensating stainless steel blade
end seals, minimum 3/8” square steel, zinc plated blade pins, self-lubricating acetyl or bronze
bearings, and 1/8” rolled steel zinc plated linkage concealed in end channel of frame. Control
dampers shall be tested and rated in accordance with AMCA Standard No. 500, Class 1 control
damper, with a maximum leakage of 10 cfm/square foot, based on 1000 fpm approach velocity,
and 4’ wg static pressure. Equivalent to Johnson Controls, Inc., Model CD-1330 or Ruskin
CD40 control damper.

FLEXIBLE CONNECTIONS

A. Fabricate of neoprene coated flameproof fabric approximately 2 inch wide tightly crimped into
metal edging strip and attach to ducting and equipment by screws or bolts at 6 inch intervals.

GERMICIDAL UV LIGHT SYSTEM

A. Dual lamp system with 254 nm germicidal UV-C, quartz hot filament lamps, auto switching
multi-voltage (0.51A/120V thru 0.22A/277V) NEMA IP54 power supply, 6’ lamp cables, 6’
power cord, and mounting brackets and hardware, Fresh-Aire UV AHU Series 1 or approved
equal.

LOUVERS

A. Materials:

1.  Aluminum Sheet: ASTM B209, Alloy 3003 or 5005 with temper as required for forming, or
as otherwise recommended by metal producers to provide required finish.

2. Aluminum Extrusions: ASTM B221, Alloy 6063-T52.

3. Fastenings: Use same material as items fastened, unless otherwise indicated. Fasteners
for exterior applications may be hot-dip galvanized, stainless steel or aluminum. Provide
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types, gages and lengths to suit unit installation conditions. Use Phillips flat head
machine screws for exposed fasteners, unless otherwise indicated.

Anchors and Inserts: Use non-ferrous metal or hot-dip galvanized anchors and inserts for
exterior installations and elsewhere as required for corrosion resistance. Use steel or
lead expansion bolt devices for drilled-in-place anchors. Furnish inserts, as required, to
be set into concrete or masonry work.

Bituminous Paint: SSPC-Paint 12 (cold-applied asphalt mastic)

B. Fabrication, General

1.

Provide louvers and accessories of design, materials, sizes, depth, arrangement, and
metal thicknesses indicated, or if not indicated, as required for optimum performance with
respect to airflow; water penetration; air leakage, where applicable (for adjustable units, if
any); strength; durability; and uniform appearance.

Fabricate frames including integral sills to suit adjacent construction with tolerances for
installation, including application of sealants in joints between louvers and adjoining work.

Include supports, anchorages, and accessories required for complete assembly.

Provide sill extensions and loose sills made of same material as louvers, where indicated,
or required for drainage to exterior and to prevent water penetrating to interior.

Join frame members to one another and to stationary louver blades by welding, except
where indicated otherwise or where field bolted connections between frame members are
made necessary by size of louvers. Maintain equal blade spacing, including separation
between blades and frames at head and sill, to produce uniform appearance.

C. Stationary extruded aluminum wall louvers shall be of 6063-T5 alloy, minimum thickness .081",
horizontal drainable blade design, Ruskin model 'ELF375DX’, 4" channel frame, 16 gauge
aluminum wire bird screen of 2" square mesh 0.063" aluminum wire on interior face. 72"
maximum distance between vertical supports. Kynar 500 or Anodize finish, in a color to be
selected by Engineer.

1.

2.

Free Area: Not less than 55%.

Static Pressure Loss: Not more than 0.10" of water gage at an airflow of 800 fpm free area
velocity in intake direction.

Water Penetration: Not more than 0.010 oz. per sq. ft. of free area at an airflow of 1000 fpm
free area velocity.

AMCA Certification: Furnish units bearing AMCA Certified Ratings Seal.

Secure screens to louver frames with machine screws, spaced at each corner and at 12”
0.c. between.

PART 3 EXECUTION

3.1 INSTALLATION
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A. Install items in accordance with manufacturer's instructions.
3.2 APPLICATION

A. Provide access doors for inspection and cleaning before and after filters, coils, fans, automatic
damper, at fire dampers, and elsewhere as indicated. Review locations prior to fabrication.
Provide access doors with vision panels on all doors larger than 24 x 24. On doors smaller than
24 x 24, provide vision panels at automatic dampers, and generator discharge plenums.
Systems subject to condensation shall have solid access doors, without visions panels.

B. Provide 4 X 4 inch quick opening access doors for inspection at each balancing damper.

C. Provide balancing dampers at points on low pressure supply, return, and exhaust systems
where branches are taken from larger ducts as required for air balancing.

D. Provide flexible connections immediately adjacent to equipment in ducts associated with fans
and equipment subject to forced vibration.

E. Where ductwork is to be insulated, assure duct mounted devices have extended necks,
operators, etc. to allow complete and continuous insulation of ductwork and maintain insulation
vapor barrier continuity.

3.3 LOUVER INSTALLATION

A. Locate and place louver units plumb, level and in proper alignment with adjacent work.

B. Use concealed anchorages wherever possible. Provide brass or lead washers fitted to screws
where required to protect metal surfaces and to make a weathertight connection. Form tight
joints with exposed connections accurately fitted together. Provide reveals and openings for
sealants and joint fillers, as indicated.

C. Protect galvanized and non-ferrous metal surfaces from corrosion or galvanic action by
application of a heavy coating of bituminous paint on surfaces which will be in contact with
concrete, masonry or dissimilar metals.

D. Provide concealed gaskets, flashings, joint fillers, and insulations, and install as work
progresses to make installations weathertight.

E. Refer to Division 7 sections for sealants in connection with installations of louvers.
3.4 ADJUSTING, CLEANING, AND PROTECTING
A. Periodically clean exposed surfaces of accessories, louvers and vents that are not protected by
temporary covering to remove fingerprints and soil during construction period. Do not let soil
accumulate until final cleaning.
B. Before final inspection, clean exposed surfaces with water and mild soap or detergent not

harmful to finishes. Thoroughly rinse surfaces and dry.

END OF SECTION 233300
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SECTION 233400 - HVAC FANS

PART 1

1.1

1.2

1.3

1.4

1.5

PART 2

2.1

GENERAL
WORK INCLUDED
A. Inline Exhaust Fan
RELATED WORK
A. Section 23 05 29 — Hangers and Supports for HVAC Piping and Equipment
B. Section 23 05 53 — Identification for HVAC Piping and Equipment
C. Section 23 05 48 — Vibration and Seismic controls for HYAC Piping and Equipment
D. Section 23 31 00 — HVAC Ducts and Casings
E. Section 23 33 00 — Air Duct Accessories
QUALITY ASSURANCE

A. Conform to AMCA Bulletins regarding construction and testing. Fans shall bear AMCA
certified rating seal.

SUBMITTALS
A. Submit shop drawings under provisions of Section 01 33 00.

B. Submit with shop drawings, operating point plotted on curves and sound ratings at operating
conditions.

C. Submit manufacturers' installation instructions under provisions of Section 01 33 00.
PROJECT CONDITIONS

A. Do not operate fans for any purpose, temporary or permanent, until ductwork is clean, filters in
place, bearings lubricated, and fan has been run under observation.

PRODUCTS

ACCEPTABLE MANUFACTURERS

A. Provide and install items as listed in schedule on the drawings.

B. Equivalent fan selections shall not decrease motor horsepower (wattage), increase noise level,
increase tip speed by more than 10 percent, or increase inlet air velocity by more than 20

percent, from that specified.

C. Fan performance based on sea level conditions.
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In-Line Exhaust Fans

1. Loren-Cook

2. Penn-Barry

3. Acme
4. Greenheck
5. Substitutions: Under provisions of 012500.

2.2 SELECTION AND BALANCING

A.

D.

E.

Fans shall be catalog rated for 10% greater static pressure than specified at the specified air
volume and selected with the specified air volume greater than the air volume at the peak of the
fan pressure volume curve. Fan shall provide stable operation down to 80% of the design
volume operating at the required speed for the specified conditions.

Provide balanced variable sheaves for motors 15 hp and under, and fixed sheaves for 20 hp
and over. Provide additional fixed sheaves and belts to meet balance requirements.

Statically and dynamically balance fans to eliminate vibration of noise transmission to occupied
areas of the building.

Provide belt guards on belt driven fans to meet OSHA requirements.

Provide safety screen where inlet or outlet is exposed.

2.3 PAINTING

A.

Prime coat fan wheels and housing factory inside and outside. Paint coating on aluminum
parts is not required.

2.4 INLINE EXHAUST FAN

A.

B.

Description: Fan shall be duct mounted, direct driven centrifugal square inline.

Certifications: Fan shall be manufactured at an ISO 9001 certified facility. Fan shall be listed by
Underwriters Laboratories (UL 705). Fan shall bear the AMCA certified ratings seal for sound
and air performance.

Construction: The fan shall be of bolted construction utilizing corrosion resistant fasteners.
Housing shall be minimum 18 gauge galvanized steel with integral duct collars. Bolted access
doors shall be provided on three sides, sealed with closed cell neoprene gasketing. Housing
shall be predrilled to accommodate universal mounting feet for vertical or horizontal installation.
Unit shall bear an engraved aluminum nameplate. Nameplate shall indicate design CFM and
static pressure, Unit shall be shipped in ISTA certified transit tested packaging.

Wheel: Wheel shall be centrifugal backward inclined, constructed of 100% aluminum, including
a precision machined cast aluminum hub. Wheel inlet shall overlap an aerodynamic aluminum
inlet cone to provide maximum performance and efficiency. Wheel shall be balanced in
accordance with AMCA standard 204-05, balance quality and vibration levels for fans.

Motor: Motor shall be an electronically commutated motor rated for continuous duty and
furnished either with internally mounted potentiometer speed controller.

Product: Fan shall be model SQN-D as manufactured by Loren Cook Company.
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PART3 EXECUTION

3.1 INSTALLATION
A. Supply and install sheaves as necessary for final air balancing.
B. Set roof mounted fans on curbs.

3.2 FAN SCHEDULE

A. See Drawings.

END OF SECTION 233400
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SECTION 233700 - AIR OUTLETS AND INLETS

PART 1

GENERAL

1.1 WORK INCLUDED

A.

B.

Diffusers.

Grilles and registers.

1.2 RELATED WORK

A.

Section 23 05 93 - Testing, Adjusting, and Balancing for HVAC.

1.3 QUALITY ASSURANCE

A.

Make air flow tests and sound level measurements in accordance with applicable ADC
equipment test codes and ASHRAE standards.

Manufacturer shall certify cataloged performance and ensure correct application of air outlet
types.

1.4 SUBMITTALS

A.

B.

PART 2

Submit shop drawings and product data under provisions of Section 013300.
Submit product data and shop drawings covering each item, together with schedule of outlets.
Submit manufacturer's installation instructions under provisions of Section 013300.

Review requirements of outlets as to size, finish, and type of mounting prior to submitting shop
drawings and schedules of outlets.

Check location of outlets and make necessary adjustments in position to conform with
architectural features, symmetry, and lighting arrangement.

PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A
B.
C.
D

E.

Titus.
Nailor.
Price.
Krueger.

Substitutions: Under provisions of Section 012500.

2.2 APPLICATION
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Rate units in accordance with ADC standards.
Base air outlet application on space noise level of NC 35 maximum.
Provide supply outlets with sponge rubber seal around edge.

Provide baffles to direct air away from walls, columns, or other obstructions within radius of
diffuser operation.

For sidewall supply grilles provide streamlined and individually adjustable blades, depth of
which exceeds 3/4 inch maximum spacing. Provide spring tension or other device to set
blades. Provide units with horizontal face.

2.3 RETURN, EXHAUST AND TRANSFER REGISTERS AND GRILLES

A.

E.

F.

Titus model 350-RL or approved equal sidewall and ceiling registers, provide streamlined
blades, depth of which exceeds 3/4 inch spacing. Provide fixed blades set at 35 degrees, with
horizontal face.

Provide 1-1/4 inch margin frame with countersunk screw holes.

Fabricate of aluminum with 20 gauge minimum frames and 22 gauge minimum blades, steel
and aluminum with 20 gauge minimum frame, or aluminum extrusions.

Provide registers, with integral gang-operated opposed blade dampers with removable key
operator, operable from face.

Transfer Grilles shall be similar to registers but without dampers.

Finish in factory baked white enamel finish.

2.4 SIDEWALL SUPPLIES

A.

Titus Model 300-RL or approved equal steel, double deflection, 34” blade spacing, white finish,
adjustable blades.

The deflection blades shall be available parallel to the long dimension of the grille. Construction
shall be of steel with a 1-1/4-inch wide border on all sides.

25 SUPPLY NOZZLE DIFFUSER

A.

The supply nozzle diffuser shall be a Titus TND-AA constructed of heavy gauge aluminum.
This nozzle must have directional control no less than 75 degrees of global rotation, 38 degrees
in any one direction from center. The flange of the TND-AA shall have a minimum of 5 screw
holes on the face of the flange for surface mounting. A felt gasket shall be located between the
nozzle and the frame of the ball and socket joint to provide a tight air seal.

An optional mounting ring shall be available for mounting the unit directly t a hard duct. Once
installed, the mounting ring shall facilitate the mounting of the nozzle diffuser by simply
inserting the diffuser into the mounting ring and rotating the unit approximately 10 degrees.

An aluminum aperture damper with stainless steel hardware shall be operable from the face of
the nozzle. The damper shall provide a full range of 1 to 100% airflow.
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D. The manufacturer shall provide published performance data for the grille. The grille shall be
tested in accordance to the data standards at the time of product introduction or ANSI/ASHRAE
Standard 70.

E. The paint finish shall be white and be an oven-cured electrostatic paint coating. The paint must
pass a 100-hour ASTM B117 Corrosive Environments Salt Spray Test without creepage,
blistering or deterioration of film. The paint must pass a 250-hour ASTM D870 Water

Immersion Test. The paint must also pass the STM D2794 Reverse Impact Cracking Test with
a 50-inch pound force applied.

PART 2 EXECUTION

2.1 INSTALLATION
A. Install items in accordance with manufacturers' instructions.

B. Paint ductwork visible behind air outlets matte black.

END OF SECTION 233700
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SECTION 238126 - SPLIT SYSTEM AIR CONDITIONER

PART 1

GENERAL

1.1 WORK INCLUDED

A.

Condensing unit package.
Companion indoor fan coil unit.
Internal piping and accessories.

Controls.

1.2 RELATED WORK

A
B.
C.
D.

Section 230553 - Identification for HYAC Piping and Equipment
Section 230719 - HVAC Piping Insulation
Section 232318 - Refrigerant Piping

Section 232316 - Refrigerant Specialties

1.3 QUALITY ASSURANCE

A.

Conform to requirements of UL and applicable codes and provide units which carry the UL label
of approval.

Test and rate cooling systems to ARI Standards 210 and 240.

Unit construction shall comply with ANSI/ASHRAE 15 Safety Code and comply with the NEC
(National Electric Code). Unit shall be constructed in accordance with UL standards and shall
carry the UL label of approval.

Exterior unit cabinet and finish shall be capable of withstanding a 250 hour salt spray test,
Federal Standard 141 or ASTM B117.

Organization performing start-up of refrigeration equipment shall be authorized by equipment
manufacturer.

1.4 SUBMITTALS

A.

Submit shop drawings, product data and manufacturer’'s certificate of 5 year warranty for
compressor under provisions of Sections 013300 and 230500.

Submit with shop drawings, schematic layouts showing condensing units, cooling coils,
refrigerant piping, and accessories required for complete system. Refrigerant piping
schematic including sizes shall be approved by condensing unit manufacturer and submitted
with condensing unit.

Submit complete pipe sizing data.

Submit manufacturer's installation instructions under provisions of Sections 013300 and
230500.
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Submit resume of organization which will be performing startup of refrigeration systems.
Startup shall be performed by vendor's authorized startup organization.

1.5 DELIVERY, STORAGE AND HANDLING

A.

PART 2

Units will be shipped as a single package, and shall be stored and handled per unit
manufacturer’'s recommendations.

PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A
B.
C.
D.

Carrier
Trane
York

Substitutions: Approved equal under provisions of Section 012500.

2.2 GENERAL

A.

Outdoor air—cooled split system compressor sections suitable for on-the-ground, rooftop,
wall-hung or balcony mounting. Units consist of a rotary compressor, an air-cooled cail,
propeller-type draw-through outdoor fan, reversing valve, accumulator, metering devices, and
a control box with integrated 24V and RS485 communication. Units discharge air horizontally
as shown on the contract drawings. Units function as the outdoor component of an air-to-air
heat pump system.

Provide factory matched indoor heat pump fan coil unit.

Provide air cooled condensing unit having a cooling rejection capacity as indicated on the
drawings.

Condensing unit at ARI conditions shall have an EER no less than 10.0.

Installation and charging shall conform with latest regulations regarding refrigerant
containment and leak prevention.

2.3 MATERIALS

A
B.

Use corrosion resistant materials for parts in contact with refrigeration.

Provide timer circuits to prevent rapid loading and unloading of compressor.

2.4 CONDENSING UNITS

A.

B.

General: Factory assembled, single piece, air-cooled outdoor unit. Contained within the unit
enclosure is all the factory wiring, piping, controls, and the compressor.

Unit Cabinet:

1. Unit cabinet is constructed of galvanized steel, bonderized and coated with a
baked-enamel finish on the inside and outside.

2. Unit access panels is removable with minimal screws and provides full access to the
compressor, fan, and control components.
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3. The outdoor compartment is isolated and has an acoustic lining to assure quiet operation.
C. Fans:

1. Outdoor fans are the direct drive propeller type, and discharges air horizontally. Fans draw
air through the outdoor coil.

2. Outdoor fan motors are totally enclosed, single phase motors with class E insulation and
permanently lubricated ball bearings. The motor shall be protected by internal thermal
overload protection.

3. The shaft has inherent corrosion resistance.

4. Fan blades are non-metallic and statically and dynamically balanced.

5. Outdoor fan openings are equipped with PVC metal/mesh coated protection grille over the
fan.

D. Compressor:
1. Compressor is the fully hermetic rotary type.
2. Compressor is equipped with an oil system, operating oil charge, and a motor.
3. Motor is NEMA rated class E, suitable for operation in a refrigerant atmosphere.
4. Compressor assembly is installed on rubber vibration isolators.

E. Outdoor Coil: The coil is constructed of aluminum pre-coated fins mechanically bonded to
seamless copper tubes, which are cleaned, dehydrated, and sealed.

F. Refrigerant Components: Refrigerant circuit components include a brass ecternal liquid line
service valve with service gage port connections, a suction line service valve with a service
gage connection port, service gage port connections on compressor suction and discharge
lines with Schrader type fittings with brass caps, accumulator, reversing valve.

G. Controls and Safeties: Operating controls and safeties are factory selected, assembled, and
tested. The minimum control functions include the following:

1. Controls:
a. Time delay control sequence.
b. Automatic outdoor fan motor protection.

2. Safeties:
a. System diagnostics.
b. Compressor motor current and temperature overload protection.
c. Outdoor fan failure protection.

H. Electrical Requirements:

1. Unit operates on single phase, 60 hz power at 208/230 volt.
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2. Unit electrical power has a single point connection.
3. All power and control wiring must be installed per NEC and all local electrical codes.

4. The unit has high and low voltage terminal block connections.

25 INDOOR UNIT
A. Indoor, direct-expansion, vertical oriented fan coil unit. Unit shall be complete with
cooling/heating (heat pump systems only) coil, fan, fan motor, piping connectors, electrical
controls, microprocessor control system, and integral temperature sensing. Carrier FV4C
performance series fan coil or approved equal.
B. All components are protected within a rugged, pre-painted galvanized sheet metal cabinet lined
with high density insulation with vapor barrier.
C. High duct static capability. Design meets regulations for cabinet air leakage of less than 2%
when tested at 0.5 inches W.C., and cabinet air leakage less than 1.4% at 0.5 inches W.C.
when tested in accordance with ASHRAE 193 Standard.
D. Coil shall be grooved tubing with louvered aluminum fins.
E. Motors shall be electronically commutating motor (ECM).
F. Provide fan coil filter cabinet with factory supplied throwaway filter. Provide minimum MERYV 8
filter.
PART 3 EXECUTION
3.1 INSTALLATION
A. Provide complete structural, mechanical, and electrical connections in accordance with
manufacturer's installation instructions.
B. Furnish charge of refrigerant and oil.
3.2 ADJUSTING
A. Supply initial charge of refrigerant and oil for each refrigeration system. Replace losses of ail
or refrigerant prior to end of correction period. Supply to Owner, one complete charge or
lubricating oil in addition to that placed in the system.
B. Charge system with refrigerant and test entire system for leaks after completion of installation.
Repair leaks, put system into operation, and test equipment performance. Submit complete
report of startup including ambient temperature, suction and discharge, superheat, unloading
pressure and running amperage, and check out of low ambient controls.
C. Inspect and test for refrigerant leaks every month during first year of operation.
3.3 SCHEDULE
A. Refer to equipment notes on drawings.
3.4 CHECK OUT AND INSPECTION
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A. Inspect and review operation of new split air conditioning systems. Inspect for leaks, put
systems into operation and test equipment performance. Submit complete report including
ambient temperatures, suction and discharge, superheat, unloading pressure, running
amperage, and check out low ambient controls.

B. Contractor shall provide complete installation and maintain all warranties for all units.
Contractor shall provide one year parts and maintenance service for all units.

END OF SECTION 238126
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SECTION 238239 - UNIT HEATERS

PART 1

1.1

1.2

1.3

1.4

1.5

PART 2

2.1

GENERAL

WORK INCLUDED

A. Electric Unit Heaters

RELATED WORK

A. Section 23 05 29 — Hangers and Supports for HVAC Piping and Equipment

B. Section 23 05 48 — Vibration and Seismic controls for HVAC Piping and Equipment
QUALITY ASSURANCE

A. Electrical heating equipment: Products of manufacturer regularly engaged in production of
such units and issuing complete catalog data on such product. Coils shall be UL Listed for
zero clearance. Heating elements shall be warranted for two years unless noted otherwise.

B. All heaters shall be UL listed.

SUBMITTALS

A. Submit shop drawings, product data and samples under provisions of Section 013300.

B. Submit manufacturers' installation instructions under provisions of Section 013300.

C. Show mechanical and electrical requirements.

D. Submit schedule of heaters.

OPERTION AND MAINTENANCE DATA

A. Submit manufacturer’s descriptive literature, operating instructions, and maintenance and
repair data under provisions of Section 013300.

PRODUCTS

ACCEPTABLE MANUFACTURERS

A. Electric Heaters

1.

N o o &~ w0 D

Marley Qmark
Markel

Brasch

Berko

Indeeco
Vulcan

Substitutions: Under provisions of Sections 012500 and 230500.
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2.2 ELECTRIC UNIT HEATERS

A.

m o O @

PART 3

The heating equipment shall include electric, automatic fan forced air heater suitable for large
area heating, as manufactured by QMark Model MUH Series. The heater shall be designed for
wall or ceiling mounting with optional mounting bracket. Heaters shall meet al UL, NEC, and
OSHA requirements.

20-gauge die-formed steel housing with stainless steel louvers.

Heating Element: Aluminum-finned, copper clad steel sheath heating element.

Fan and Motor: Fan shall be five bladed aluminum. Fan motor shall be totally enclosed.
Fan Delay Switch: Fan control shall be of bi-metallic, snap-action type and shall activate fan
after heating element reaches operating temperature. The fan shall continue to operate after

the thermostat is satisfied and until the heating element is cool.

Thermal Cutout: Automatic reset linear thermal cut-out, capillary type, provides protection over
entire length of element areas.

EXECUTION

3.1 INSTALLATION

A. Install unit heater per manufacturer’s instructions.
B. Refer to drawings for sizes and capacities.
END OF SECTION 238239
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SECTION 260000 — ELECTRICAL GENERAL PROVISIONS

PART 1

1.1

1.2

1.3

GENERAL

REFERENCE

A. Work under this Section is subject to requirements of Contract Documents including General
Conditions, Supplementary Conditions, and sections under Division 01 General
Requirements.

DESCRIPTION

A. Intent of drawings and Specifications is to obtain complete systems tested, adjusted, and
ready for operation.

B. All equipment and materials proposed for use on this project must be verified and specified
as being listed and labeled for their intended application as defined in Article 100 of the NEC.

C. All electrical work shall be performed, or under direct supervision of, a licensed electrician.

D. Except as otherwise defined in greater detail, the terms "provide", "furnish" and "install" as
used in Division 26 Contract Documents shall have the following meanings:

1. "Provide" or "provided" shall mean "furnish and install".
2. "Furnish" or "furnished" does not include installation.
3. "Install" or "installed" does not include furnishing.

E. Include incidental details not usually shown or specified, but necessary for proper installation
and operation.

F. Check, verify and coordinate work with drawings and specifications prepared for other trades.
Include modifications, relocations or adjustments necessary to complete work or to avoid
interference with other trades.

G. Included in this Contract are electrical connections to equipment provided by the Owner and
by the Contractor. Refer to final shop drawings for equipment being furnished under other
sections for exact locations of electrical equipment, lighting fixtures and various connections
required.

H. Information given herein and on drawings is as exact as could be secured but is not
guaranteed. Do not scale drawings for dimensions.

I. Perform work in "neat and workmanlike" manner as defined in ANSI/NECA 1, Standard
Practices for Good Workmanship in Electrical Contracting.

RELATED WORK

A. Existing Utilities: Every attempt has been made to indicate existing utilities as accurately as
possible from existing drawings, surveys, and data.

B. Continuity of Service:
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1. Do not interrupt or change an electrical service without permission from Owner. Obtain
written permission before work is started.

Demolition:

1. The Contractor shall submit a demolition plan thirty (30) days prior to the proposed start
date for demolition that shall include means and methods and a sketch that shows each
fixture and associated bases, conduits, and wiring that will be a part of the demolition for

review and approval by the Owner.

2. Perform required demolition work to accomplish new work as described in the
Construction Documents.

3. Remove existing lighting fixtures, associated concrete bases per construction documents.
4. Remove abandoned wiring to source of supply.
5. Remove abandoned conduit.

6. Remove abandoned outlets and conduit servicing them.

REQUIREMENTS OF REGULATORY AGENCIES:

A. Rules and regulations of Federal, State and local authorities and utility companies in force at
time of execution of Contract shall become part of this specification.

B. Work shall be in accordance with latest edition of codes, standards or specifications unless
noted otherwise.

LISTING

A. Install materials bearing UL label or UL listing, unless UL label or listing is not available for
that type of material.

B. Other nationally recognized testing agencies, acceptable to AHJ, are approved.

ENCLOSURES

A. Typical NEMA Enclosures and Usage
1. NEMA 4X - Outdoors. Rain, show, sleet, with protection against corrosion
2. NEMA 1 —Indoors, Incidental contact, falling dirt, liquids and light splashing

SUBMITTALS

A. Submit shop drawings for equipment provided under this Division:

1. Note that for satisfying submittal requirements for Division 26, "Product Data" is usually
more appropriate than true "Shop Drawings”. However, the expression "Shop Drawings"
is generally used throughout specification.

2. Submit shop drawings for equipment and systems as requested in respective
specification sections. Submittals which are not requested may not be reviewed.
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3. Mark general catalog sheets and drawings to indicate specific items submitted.

4. Include proper identification of equipment by name or number, as indicated in
specification and shown on drawings.

a.

When manufacturer's reference numbers are different from those specified, provide
correct cross-reference number for each item. Clearly mark and note submittal
accordingly.

Submit complete record of required components when equipment and items specified
include accessories, parts and additional items under one designation.

Where submittals cover products containing non-metallic materials, include "Material
Safety Data Sheet" (MSDS) from manufacturer stating physical and chemical
properties of components and precautionary considerations required.

Submit shop drawings or product data as soon as practicable after signing Contracts.
Submittals must be approved before installation of materials and equipment.

Submittals that are not complete, not permanent, or not properly checked by
Contractor, will be returned without review.

"Coordination Drawings", which are normally prepared by Contractor to coordinate
work among various trades and to facilitate installation, shall not be submitted for
Division 26 work unless specifically requested in technical sections. These types of
drawings typically include dimensioned piping, ductwork or electrical raceway
layouts.

Unless specifically requested in Division 26 technical sections, submittals of
coordination drawings will be returned without review.

B. Certificates and Inspections:

1. Obtain and pay for inspections required by authorities having jurisdiction and deliver
certificates approving installations to Owner unless otherwise directed.

C. Operation and Maintenance Manuals:

1. Upon completion of work but before final acceptance of system, submit to Owner for
approval 3 copies of operation and maintenance manuals in loose-leaf binders. If "one
copy" is larger than 2" thick or consists of multiple volumes, submit only one set initially
for review. After securing approval, submit 3 copies to Owner.

2. Organize manuals by specification section number and furnish table of contents and tabs
for each piece of equipment or system.

3. Include the following:

a.

b.

Copies of shop drawings

Manufacturer's operating and maintenance instructions. Include parts lists of items or
equipment. Where manufacturer's data includes several types or models, designate
applicable type or model
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c. CD ROM's of O&M data with exploded parts lists where available
d. Phone numbers and addresses of local parts suppliers and service companies
e. Internet/WEB page addresses where applicable
f. Factory and field test records

g. Additional information, diagrams or explanations as designated under respective
equipment or systems specification section

h. One copy of each typed panelboard directory (new and existing). Include loads serve,
locations, and date.

i. Copies of all manufacturer’s warranties
j- List of manufacturer’s local representative

Instruction shall include complete operating cycle on all apparatus.

5. Furnish O&M manuals and instructions to Owner prior to request for final payment.

D. Record Documents:

1.

Use designated set of prints of Contract Documents as prepared by Owner to mark-up for
record drawing purposes.

1.8 PRODUCT ALTERNATES AND SUBSTITUTIONS

A. Comply with the following:

1.

Should the Contractor wish to have products considered other than those specified,
he/she must submit those items in accordance with Division 26 Section “Basic Electrical
Requirements”. Proposed substitutes must be accompanied by a review of the
specification noting compliance on a line-by-line basis.

Action for substitutions specified herein will be given only after the receipt of complete
data showing manufacturer, model number, performance criteria, physical dimensions
and material construction all SPECIFICALLY marked for the individual item. Letter of
transmittal with at least 1 copy of all descriptive data shall be submitted to the Owner's
office. Data may not be returned; reference addenda for approval to bid.

Voluntary product substitutions from the Contractor will not be considered without prior
approval. Contractor will be required to submit the total savings (anticipated savings) to
the Owner.

1.9 QUALITY ASSURANCE

A. Preparation

1.

Base final installation of materials and equipment on actual dimensions and conditions at
the project site. Field measure for materials or equipment requiring exact fit.

B. Workmanship
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1. Provide qualified skilled workmen, licensed as required. Perform work in accordance with
ANSI/NECA 1-2000. The appearance of the finished work shall be of equal importance
with its electrical operation. The Owner may reject work if workmanship and appearance
are not satisfactory.

Supervision

1. Be responsible for and coordinate the work of all subcontractors working under Division
26.

Installation Procedures

1. Confer and cooperate with other trades and coordinate the work in proper relation with
theirs.

Materials

1. All electrical materials shall be new unless noted otherwise, and acceptable for
installation only if labeled or listed as defined in NFPA 70, Article 100, by UL or by a
recognized testing laboratory where standards have been established and acceptable to
the Authority Having Jurisdiction. Labeled or listed equipment shall be installed in
accordance with any instructions or labeling provided with the equipment.

2. Install equipment and materials in accordance with manufacturers' recommendations
unless specifically indicated otherwise, or where local codes or regulations take
precedence.

1.10 DELIVERY, STORAGE AND HANDLING

A.

B.

C.

Comply with Division 01 and individual Division 26 Specification Sections.

Provide for proper storage of all materials and equipment and assume responsibility for
losses due to any cause. All storage shall be within the contract limit lines of the building site.
Off-site storage will be allowed if permitted under Division 01 requirements. Cover and store
all equipment and materials out of elements and off of the ground; any rusted or weather
damaged item will not be permitted to be used. Make arrangements with other contractors on
the job for introduction into the building of equipment too large to pass through finished
openings.

Acceptance
1. Check and sign for materials to be furnished by others for installation under Division 26

upon delivery. Assume responsibility for the storage and safekeeping of such materials
from time of delivery until final acceptance.

111 COORDINATION

A.

Inspection: Inspect work preceding or interfacing with work of Division 26 Sections and report
any known or observed defects that affect the work to the Owner. Do not proceed with work
until defects are corrected.

Existing Utilities: The plans indicate the location, type and sizes of various utilities within the
site where known. These utilities are indicated as accurately as possible. If utilities are
encountered during construction which are not shown on the drawings, ask for instructions
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from the Owner. Any relocation or remodeling required will then be directed. Assume all
responsibility for protection of all utilities, shown or not, and repair any damage caused by
this construction at no extra charge to the Owner.

WARRANTIES

A. All materials and equipment shall be new unless otherwise specified.

B. Provide a written warranty to the Owner covering the entire electrical work to be free from
defective materials, equipment and workmanship for a period of one year unless noted
otherwise in individual Sections, after Date of Acceptance. During this period provide labor
and materials as required to repair or replace defects at no additional cost to the Owner.
Provide certificates (include in O & M Manuals) for such materials and equipment, which
have warranties in excess of one year. Include dates of start and end of the warranty and
manufacturer's representative name and telephone number.

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

A. General: Comply with Division 01.

B. Temporary Lighting and Power
1. Provide all temporary facilities required to supply construction power and light. Install and

maintain facilities in a manner that will protect the public and workmen. Comply with all

applicable laws and regulations.

2. Provide covered walkway lights and obstruction lights where required, which shall be kept
burning continuously between sunset and sunrise.

3. Upon completion of the work, remove all temporary facilities from the site.

PRODUCTS

Not Applicable

EXECUTION
INSTALLATION

A. Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide the maximum possible headroom.

B. Materials and Components: Install level, plumb, and parallel and perpendicular to other
building systems and components, unless otherwise indicated.

C. Equipment: Install to facilitate service, maintenance, and repair or replacements of
components. Connect for ease of disconnection, with minimum interference with other
installations.

D. Right of Way: Give to raceways and piping systems installed at a required slope.

E. Waterproofing: Seal all existing openings created by demolition and all new openings at
exterior building foundation and wall penetrations so that they are watertight.
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F. Cutting and Patching

G.

1. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces
required to permit electrical installations. Cutting shall be performed by skilled workmen
of trades involved.

2. Repair and refinish disturbed finish materials and other surfaces to match adjacent

undisturbed surfaces. Install new fireproofing where existing firestopping has been
disturbed. Repair and refinish materials and other surfaces by skilled mechanics of trades
involved.

Cleaning and Protection

1. Comply with Division 01 and individual requirements of each Division 26 Specification
Section.

2. On completion of installation, including fittings and devices, inspect exposed finish.
Remove burrs, dirt, paint spots and construction debris.

3. Protect equipment and installations and maintain conditions to ensure that coatings,
finished, and cabinets are without damage or deterioration at time of Substantial
Completion.

3.2 FINAL OBSERVATION

A

B.

Comply with Division 01 and individual Division 26 Specification Sections.

Prior to notifying the Owner that the project is ready for the final observation the Contractor
must submit the O & M manuals fifteen (15) days prior to the date of final observation or as
required in Division 01, and shall verify in writing, that:

1. All systems are complete.

When the Contractor notifies the Owner that the project is ready for a final observation, the
Owner will visit the job site and will prepare a final observation list of all the items on the
project that shall be finished or corrected before the project can be accepted.

When the Contractor notifies the Owner that all items on the above final observation list have
been completed and corrected, the Owner will visit the project to ascertain that all the items
on the final observation list have been corrected and can be accepted.

3.3 PROJECT RECORD DRAWING

A.

B.

Comply with Division 01 and individual Division 26 Specification Sections.

File at job site one copy of Drawings, Specifications, Addenda, approved shop drawings,
change orders, field orders, test records, other modifications to Contract Documents.

Do not use Project Record Documents for construction purposes.
Legibly mark with red pencil field changes, such as the following, referenced to permanent

and accessible features of the site or building as applicable. Do not permanently conceal any
work until required information is recorded.
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1. Drawings:
a. Locations of concealed utilities.
b. Field changes of dimension and detail.
c. Changes resulting from change order or field order.
d. Details not on original drawings.

e. Approved (should be inclusive of all variations of drawings) circuiting changes, or
routing changes.

f.  Manufacturer, model number of equipment actually installed.
g. Update all panel schedules with revised circuit numbers and loads.
2. Shop Drawings
a. Changes made after Owner's approval.
At completion of Work transfer all project record document information onto CADD files.

Deliver completed Project Record Documents to Owner. Project Record Documents shall
include any special system and “project record” shop drawings.

3.4 DEMONSTRATIONS

A.

B.

Comply with Division 01 and individual Division 26 Specification Sections.

Conduct demonstrations only after systems have been through start-up procedures, systems
are complete and operating, and operating and maintenance data is complete.

Instruct the Owner's representatives on the proper operation and maintenance of the
electrical systems.

Contractor's Representatives:

1. Contractor's representatives shall have a thorough knowledge of the particular
installation.

2. Manufacturer's representatives shall have a thorough understanding of each particular
piece of equipment.

Scheduling: Arrange and schedule demonstration times with Owner.
Location: Conduct demonstrations at project including tours of systems.

Operating and Maintenance Data: Arrange for data to be at demonstrations. Include review of
data at demonstrations.

Time Allotment: Provide demonstrations of adequate time periods, except as noted
elsewhere, to ensure proper understanding of systems by Owner's representative.
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I.  Furnish ladders, tools, etc. as required to provide access to all equipment and controls for
demonstrations.
3.5 CONTRACT CLOSEOUT PROCEDURE
A. Comply with Division 01 and individual Division 26 Specification Sections.

B. Approval for final payment will not be given until all contract closeout procedures comply with
Division 01 Requirements.

C. Submit Keys for electrical switches, panels, cabinets, enclosures, etc. to the General
Contractor.

D. Remove all materials, scrap, etc. related to the electrical installation. Leave premises in a

clean and orderly condition.

END OF SECTION 260000
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SECTION 260502 — ELECTRICAL DEMOLITION
PART 1 GENERAL
1.1 SCOPE

A. The work under this section includes demolition of power, lighting, communications, and
security systems.

1.2 RELATED WORK
A. Applicable provisions of Division 01 govern work under this Section.
PART 2  MATERIALS AND EQUIPMENT

21 MATERIALS AND EQUIPMENT FOR PATCHING AND EXTENDING WORK AS SPECIFIED IN
THE INDIVIDUAL SECTIONS

PART 3  EXECUTION
3.1 EXAMINATION
A. Verify field measurements and circuiting arrangements as shown on Drawings.
B. Verify that abandoned wiring and equipment serve only abandoned facilities.
C. Verify whether or not PCB ballasts exist in light fixtures which will be disposed of. If PCB light
fixture ballasts exist, then follow requirements in PCB BALLAST HANDLING and LAMP
AND PCB BALLAST DISPOSAL required by the local jurisdiction.
D. Demolition Drawings are based on casual field observation and/or existing record documents.
Report discrepancies to the User Agency, Architect/Engineer before disturbing existing
installation.
E. Beginning of demolition means installer accepts existing conditions.
3.2 PREPARATION

A. Disconnect electrical systems in walls, floors, and ceilings scheduled for removal.

B. Coordinate utility service outages with the User Agency, and Architect/Engineer. Also, if
applicable, coordinate utility service outages with the local Utility Company.

C. Provide temporary wiring and connections to maintain existing systems in service during
construction. When work must be performed on energized equipment or circuits, use
personnel experienced in such operations and follow the safe working practice requirements
of NFPA 70E.

D. Existing Electrical Service: Maintain existing system in service until temporary system is
complete and ready for service. Disable system only to make switchovers and connections.
Obtain permission from the User Agency and DFD Field Representative at least 48 hours
before partially or completely disabling system. Minimize outage duration. If required, make
temporary connections to maintain service in areas adjacent to work area.
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Existing Fire Alarm System: Maintain existing system in service until new system is accepted.
Disable system only to make switchovers and connections. Obtain permission from the
User Agency, and local Authority Having Jurisdiction at least 48 hours before partially or
completely disabling system. Minimize outage duration. If required, make temporary
connections to maintain service in areas adjacent to work area.

Existing Communication/Data System: Maintain existing system in service until new system is
complete and ready for service. Disable system only to make switchovers and connections.
Obtain permission from the User Agency. If required, make temporary connections to
maintain service in areas adjacent to work area.

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A.

B.

Demolish and extend existing electrical work to meet all requirements of these specifications.

If certain raceways and boxes are abandoned but not scheduled for removal, those items must
be shown on the "As Built Drawings".

Remove, relocate, and extend existing installations to accommodate new construction.
Remove abandoned wiring to source of supply.
Provide revised typed circuit directory in panelboards that have circuits removed.

Remove exposed abandoned conduit and abandoned conduit above accessible ceiling
finishes. Cut conduit flush with walls and floors, and patch surfaces.

Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit and
wiring servicing them is abandoned and removed. Provide blank cover for abandoned outlets
which are not removed.

Disconnect and remove abandoned panelboards and distribution equipment.

Disconnect and remove electrical devices and equipment serving utilization equipment that has
been removed.

Disconnect and remove abandoned luminaires. Remove brackets, stems, hangers, and other
accessories.

1. Repair adjacent construction and finishes damaged during demolition and extension work.

2. Maintain access to existing electrical installations which remain active. Modify installation
or provide access panel as appropriate.

3. Extend existing installations using materials and methods compatible with existing
electrical installations, or as specified. This includes the extension of the circuit from the
last active device to the next device in the system to be activated.

END OF SECTION 260502
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SECTION 260519 — LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

GENERAL
RELATED DOCUMENTS

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

SUMMARY
A. Section Includes:

1. Building wires and cables rated 600 V and less.

2. Connectors, splices, and terminations rated 600 V and less.
B. Related Requirements:

1. Section 271500 "Communications Horizontal Cabling" for cabling used for voice and data
circuits.

DEFINITIONS

A. PVC - Polyvinyl Chloride

B. AWG - American Wire & Gauge

ACTION SUBMITTALS

A. Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

B. Field quality-control reports.

DELIVERY, STORAGE, AND HANDLING

A. Furnish cables on reels or coils. Each cable and the outside of each reel or coil, shall be plainly
marked or tagged to indicate the cable length, voltage rating, conductor size, and
manufacturer's lot number and reel number. Each coil or reel of cable shall contain only one

continuous cable without splices. Reels shall remain the property of the Owner.

B. Store in clean, dry space. Protect from dirt, fumes, water, corrosive substances, and
construction debris.

QUALITY ASSURANCE

A. Testing Agency Qualifications : An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Electrical Testing
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2.2
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C.
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Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29

CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational Electrical
Testing Association or the National Institute for Certification in Engineering Technologies
to supervise on-site testing specified in Part 3, Section 3.6.

Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70,

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

Regulatory Requirements:

1. Comply with NFPA 70 for components and installation.

2. Furnish products listed and classified by Underwriters Laboratories, Inc., as suitable for
purpose specified and indicated.

COORDINATION

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they
are constructed.
PRODUCTS

DESCRIPTION

A. Alllow voltage conductors shall be copper only. Aluminum conductor is not allowed.

B. NEMA WC 70; single copper conductor insulated wire; 600 V rated insulation; 90°C maximum
operating temperature for dry and wet or damp locations.
1. Thermoplastic-insulated wires and cables: NEMA WC 5, UL 83; Type THHN, THWN,

THHW, THW-2, THWN-2.

MATERIALS

A. Wire Table: Furnish wire and cable in accordance with the requirements of the wire table below,
conforming to the detailed requirements specified herein.

B. Rated Circuit Voltages: All wire and cable shall have minimum rated circuit voltages in

accordance with NEMA WC 70 or equal.

CONDUCTORS AND CABLES

A.

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

1. General Cable Corporation.
2. Southwire Company.

3. Allied Wire and Cable.
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B. Material for Conductors

1. Conductors shall conform to all the applicable requirements of NEMA WC 70 or equal and
shall be ICEA stranded or solid, annealed copper meeting requirements of ASTM B 3, soft
drawn. Copper conductors may be bare, or tin- or lead-alloy-coated, if required by the type
of insulation used.

C. Size
1. Minimum wire size shall be No. 12 AWG for power and lighting circuits.
D. Stranding

1. Conductor stranding classes cited herein shall be as defined in NEMA WC 70 or equal, as
applicable. Lighting conductors No. 10 AWG and smaller shall be solid conductor. No. 8
AWG and larger conductor shall have Class B stranding, or shall meet the requirements of
ASTM B 8.

E. Separator Tape

1. Where conductor shielding, strand filling, or other special conductor treatment is not
required, a separator tape between conductor and insulation is permitted.

F. Insulation

1. Insulation Material: Provide Polyvinyl Chloride (PVC) insulation meeting the requirements
of NEMA WC 70 or equal for all THWN cable types.

2. Insulation Thickness: The insulation thickness for each conductor shall be based on its
rated circuit voltage.

a. Power Cables, 2,000 Volts and Below - The insulation thickness for single conductor
cables rated 2,000 volts and below shall be as required by NEMA WC 70 or equal.

G. Jackets

1. All cables shall have jackets meeting the requirements of NEMA WC 70 or equal, as
applicable, and as specified herein. Individual conductors of multiple-conductor cable shall
be required to have jackets only if they are necessary for the conductor to meet other
specifications herein. Jackets of single-conductor cables and of individual conductors of
multiple-conductor cables shall be in direct contact and adhere or be vulcanized to the
conductor insulation. Multiple-conductor cables shall be provided with a common overall
jacket, which shall be tightly and concentrically formed around the core. Repaired jacket
defects found and corrected during manufacturing are permitted if the cable, including
jacket, afterward fully meets these specifications and the requirements of the applicable
standards.

2. Jacket Material: The jacket shall be one of the materials listed below. Variations from the
materials required below will be permitted only if approved for each specific use, upon
submittal of sufficient data to prove that they exceed all specified requirements for the
particular application.

a. Multiconductor
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1) Overall jacket - Polyvinyl chloride (PVC) (NEMA WC 70 or approved
2) Conductor jacket - Nylon (UL 1581 or UL recognized equal)

b. Single conductor
1) Nylon (UL 1581 or UL recognized equal)

3. Jacket Thickness: The minimum thickness of the jackets at any point shall be not less
than 80 percent of the respective nominal thicknesses specified below.

a. Multiple-Conductor Cables - Thickness of the jackets of the individual conductors of
multiple-conductor cables shall be as required by NEMA WC 70 or equal, and shall
be in addition to the conductor insulation thickness required by Column B of Table 3-
1 of the applicable NEMA publication for the insulation used. Thickness of the outer
jackets or sheaths of the assembled multiple-conductor cables shall be as required
by NEMA WC 70 or equal.

b. Single-Conductor Cables - Single-conductor cables, if nonshielded, shall have a

jacket thickness as specified in NEMA WC 70 or equal. If shielded, the jacket
thickness shall be in accordance with the requirements of NEMA WC 70 or equal.

2.4 CABLE IDENTIFICATION
A. Color-Coding
1. Single conductor cable shall have a black color insulation or covering.
2. Multiconductor cable shall use Method 4 conductor identification per NEMA WC 57.
B. Cabling
1. Individual conductors of multiple-conductor cables shall be assembled with flame-and
moisture-resistant fillers, binders, and a lay conforming to NEMA WC 70, except that flat
twin cables will not be permitted. Fillers shall be used in the interstices of multiple conductor
round cables with a common covering where necessary to give the completed cable a
substantially circular cross section. Fillers shall be non- hygroscopic material, compatible
with the cable insulation, jacket, and other components of the cable. The rubber-filled or
other approved type of binding tape shall consist of a material that is compatible with the
other components of the cable and shall be lapped at least 10 percent of its width.
C. Dimensional Tolerance
1. The outside diameters of single-conductor cables and of multiple-conductor cables shall
not vary more than 5 percent and 10 percent, respectively, from the manufacturer's
published catalog data.
2.5 REMOTE CONTROL AND SIGNAL CIRCUITS
A. Class 1

1. Copper conductor, single insulated wire.
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2. Insulation type THHN, THHW, XHHW rated 90°C, 600 V insulation class. Degrees C, 600
V insulation class.
3. Type XHHW for ambient temperature less than 0°C.
4. UL 83 listed, ASTM B 1 for solid conductors; ASTM B 8 for stranded conductors.
B. Classes2and 3

1. Copper conductor, multiple twisted conductors covered with an overall non-metallic jacket
unless otherwise noted.

2. Insulation type XLE, rated 105°C, 300 V insulation class.
3. UL listed for use in space in which circuits will be installed
2.6 CONNECTORS AND SPLICES, AND TERMINALS
A. Manufacturers:
1. Hubbell Power Systems, Inc.
2. 0-Z/Gedney; EGS Electrical Group LLC.
3. 3M; Electrical Products Division
B. Description: UL 486A-486B, UL 486C, UL 486D, UL 486E; factory-fabricated connectors,
splices, and terminals of size, ampacity rating, material, type, and class for application and
service indicated.
27 TERMINATIONS
A. Compression set, bolted or screw type lug, or direct to bolted or screw type terminal.
2.8 PLASTIC CABLE TIES
A. Nylon or approved; locking type; metallic ties not permitted.
29 TERMINATIONS
A. Compression set, bolted or screw type lug, or direct to bolted or screw type terminal.

210 PLASTIC CABLE TIES

A. Nylon or approved; locking type; metallic ties not permitted.

PART 3 EXECUTION
3.1 INSTALLATION OF CONDUCTORS AND CABLES
A. Complete raceway installation between conductor and cable termination points according to

Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.
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Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

Complete cable tray systems installation according to Section 260536 "Cable Trays for
Electrical Systems" prior to installing conductors and cables.

Identify and color-code conductors and cables according to Section 260553 — Electrical
Systems Identification.

Install conductors in a raceway system.

Install conductors only after:

1. Building interior is enclosed and weather tight

2. Mechanical work likely to damage conductors has been completed

3. Raceway installation is complete and supported

Pull conductors into raceway at same time.

Neatly train and lace conductors inside boxes, equipment, and panelboards.

Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended

maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that
will not damage cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed structural members,
and follow surface contours where possible.

Wiring at Outlets: Install conductor at each outlet, with minimum 12” of slack.

Install stranded conductors where conductors terminate in crimp type lugs. Do not place bare
stranded conductors directly under screws.

3.2 CONDUCTOR MATERIAL APPLICATIONS

A.
B.

C.
D

m

Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
Minimum conductor sizes shall be as follows:

No. 12 AWG — Branch circuits of any kind

Minimum conductor sizes shall be as follows:

1. No. 12 AWG - Branch circuits of any kind.

2. No. 16 AWG — Remote control and signal systems, fire alarm system.
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Branch wiring length limitations:

1. 208Y/120 V circuits over 100 ft in length: Increase wire size one size for each 100 ft of
length. Increase conduit size as required.

2. 480Y/277 V circuits over 150 ft in length: Increase wire size one size for each 150 ft of
length. Increase conduit size as required.

CONDUCTOR INSULATIONS AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING

METHODS

A. Exposed Feeders: Type THHW, THWN, XHHW, rated 75°C for wet locations, single
conductors in raceway.

B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHW, THWN,
XHHW, rated 75°C for wet locations, single conductors in raceway.

C. Exposed Branch Circuits, Including in Crawl Spaces: Type THHN, THW-2, THWN-2, XHHW-
2, rated 90°C for dry and wet or damp locations, single conductors in raceway.

D. Motor Circuit Branch Wiring and Associated Control Wiring: Type THHN, rated 90°C for dry
and damp locations, single conductors in raceway, Metal-clad cable, Type MC, stranded.
Limit the length of the MC cable whip to maximum length of 6-feet.

E. Branch Circuits Single Conductors in Raceway: 90°C rated conductors sized at 75°C rating
for connection to equipment and devices.

F. Metal-clad cable, Type MC, use for the following:

1. For Mechanical Connections only.
2. Maximum length shall be limited to 6-feet.

G. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless
steel, wire-mesh, strain relief device at terminations to suit application.

H. Feeders from VFD’s to motors shall be “VFD” type Belden Classic Symmetrical design with 3

symmetrical bare grounds or equivalent in metal conduit. P/N series 295XX.

REMOTE CONTROL AND SIGNAL CIRCUITS

A.

B.

Sizing - #16 AWG minimum.
Installation:
1. All conductors shall be installed in conduits.

2. Use suitable cable fittings and connectors.

CONNECTORS, SPLICES, AND TERMINALS

A.

Connectors:
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1. Except where equipment is furnished with bolted or screw type lug, use compression set
pressure connectors with insulating covers. Use compression tools and die compatible with
connectors being installed.

2. Use bolt or compression-set type with application of insulating tape, pre-stretched or heat
shrinkable insulating tubing for splices and taps of #8 AWG conductors and larger. Install
with hydraulic compression tool.

3. Use pre-insulated “twist-on” connectors with integral spring for splices and taps of #10
AWG conductors and smaller.

4. Tighten electrical connectors and terminals according to manufacturer’s published torque
tightening values. If manufacturer’s torque values are not indicated, use those specified in
UL 486A-486B.
B. Splices:
1. Splice wires and cable only in accessible locations such as within junction boxes.
2. Make splices to carry full capacity of conductors with no perceptible temperature rise.
3. Use electrical tape to build up insulation level equivalent to cable insulation and cover with

not less than two half-lapped layers of plastic electrical tape, for joints, taps, and splices of
#1 AWG conductors and larger.

4. Plastic snap-on splice insulators are not allowed.

5. Make splices and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and insulation ratings than unspliced conductors.

C. Terminals:

1. Insulate ends of spare conductors with electrical tape and identify spare circuit number
where appropriate.

2. Eye type crimped terminal for removable screw type terminal. Forked torque terminal when
screw terminal cannot be removed.

3. Train wires to eliminate fanning of stands, crimp with proper tool and die.
4. Torque screw termination per manufacturer’'s recommended values.
3.6 CABLE TIES

A. Neatly bundle conductors and cables together for support. Size cable ties sufficiently to
accommodate the multiple cables being supported.

3.7 CONNECTIONS
A. Tighten electrical connectors and terminals according to manufacturer's published torque

tightening values. If manufacturer's torque values are not indicated, use those specified in UL
486A-486B.
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B. Make splices, terminations, and taps that are compatible with conductor material and that
possess equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

3.8 IDENTIFICATION

A. ldentify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

3.9 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:

1. After installing conductors and cables and before electrical circuitry has been energized,
test service entrance and feeder conductors.

B. Test 600 volt conductors and cables per NETA requirement.
1. Inspection and Test Procedures: Comply with NETA.
a. Visual and Mechanical Inspection:
1) Compare cable data with drawing and specifications.
2) Inspect exposed sections of cables for physical damage.

3) Verify tightness of accessible bolted electrical connections by calibrated torque
wrench in accordance with manufacturer’s published data or Table 12.

4) Inspect compression-applied connectors for correct cable match and indentation.

5) Verify visible cable bends meet or exceed ICEA and manufacturer's minimum
allowable bending radius.

6) For cables are terminated through window-type current transformers, provide an
inspection to verify neutral and ground conductors are correctly placed for
operation of protective devices.

7) Inspect for correct identification and arrangements.

8) Inspect jacket and insulation condition.

b. Electrical Tests:

1) Perform insulation-resistance test using megohm meter. Applied potential to be

1000 VDC. Individually test each conductor with other conductors grounded. Test

duration shall be one minute.

2) Perform continuity tests to insure correct cable connection.
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c. Test Values:
1) Insulation-resistance values should not be less than 50 megohms.
C. Interpret test results in writing and submit to Engineer.
D. Replace conductors and cables that are found defective, at no expense to Owner
E. Infrared Scanning:
1. After Substantial Completion, but not more than 60 days after Final Acceptance, perform
an infrared scan of each splice in conductors No. 3 AWG and larger. Remove box and
equipment covers so splices are accessible to portable scanner. Correct deficiencies

determined during the scan.

a. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
splice 11 months after date of Substantial Completion.

b. Instrument: Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record for device.

c. Record of Infrared Scanning: Prepare a certified report that identifies splices checked
and that describes scanning results. Include notation of deficiencies detected, remedial
action taken, and observations after remedial action.

F. Test and Inspection Reports: Prepare a written report to record the following:
1. Procedures used.

2. Results that comply with requirements.

3. Results that do not comply with requirements and corrective action taken to achieve
compliance with requirements.

G. Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION 260519
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SECTION 260526 — GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.1 DESCRIPTION

A. Provide all necessary grounding in accordance with the latest edition of the National Electrical
Code, and as called for on the drawings or described herein.

B. The following shall be solidly grounded to the ground system:
1. Raceway systems.
2. Motor frames.
3. Equipment enclosures.
4. Panelboards.
5. Switchboards
1.2 SUBMITTALS
A. Submit shop drawings of all grounding equipment in accordance with Section 013300.
1.3 REFERENCE

A. All work under this section shall be subject to the requirements of Section 260000
ELECTRICAL, and any applicable conditions specified for the entire work.

PART 2 PRODUCTS
2.1 GROUNDING CONDUCTORS
A. Grounding conductors shall be bare copper, except where installed in conduit with associated
phase conductors. Insulated conductors shall be furnished with 600 volt insulation as specified
for wires and cable in Section 260519 All insulated grounding conductors shall have green
colored insulation. Bare conductors shall be ASTM B8, soft drawn.

2.2 GROUNDING CONNECTORS

A. Provide all necessary lugs and connectors for grounding conductors. Grounding connections
above grade shall be made with bolted solderless connectors in compliance with UL 467.

PART 3 EXECUTION
3.1 INSTALLATION

A. Furnish and install an equipment grounding conductor run with the circuit conductors for all
receptacle and equipment circuits, and connected to the receptacle or equipment.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 1



New Red Panda Exhibit
Maryland Zoo in Baltimore

B. All flexible metal conduits shall contain ground wire sized in accordance with the NEC.

C. Provide ground jumpers on conduit expansion fittings.

3.2 GROUNDING AT SERVICE

A. Equipment grounding conductors and grounding electrode conductors shall be connected to
the ground bus. Install a main bonding jumper between the neutral and ground buses.

3.3 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch circuits.

B. Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

1.

2.

10.

11.

12.

13.

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.
Three-phase motor and appliance branch circuits.
Flexible raceway runs.

Armored and metal-clad cable runs.

Busway Supply Circuits: Install insulated equipment grounding conductor from grounding
bus in the switchgear, switchboard, or distribution panel to equipment grounding bar
terminal on busway.

Computer and Rack-Mounted Electronic Equipment Circuits: Install insulated equipment
grounding conductor in branch-circuit runs from equipment-area power panels and power-
distribution units.

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters,
dampers, humidifiers, and other duct electrical equipment. Bond conductor to each unit
and to air duct and connected metallic piping.

Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated
equipment grounding conductor to each electric water heater and heat-tracing cable. Bond
conductor to heater units, piping, connected equipment, and components.

Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding
conductor connected to the receptacle grounding terminal. Isolate conductor from raceway
and from panelboard grounding terminals. Terminate at equipment grounding conductor
terminal of the applicable derived system or service unless otherwise indicated.

Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch
circuit or feeder, isolate equipment enclosure from supply circuit raceway with a
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nonmetallic raceway fitting listed for the purpose. Install fitting where raceway enters
enclosure, and install a separate insulated equipment grounding conductor. Isolate
conductor from raceway and from panelboard grounding terminals. Terminate at
equipment grounding conductor terminal of the applicable derived system or service unless
otherwise indicated.

14. Metallic Fences: Comply with requirements of IEEE C2.
15. Grounding Conductor: Bare copper, not less than No. 8 AWG.
16. Exterior metallic handrails.

34 INSTALLATION

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

B. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless
otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging coating if any.

2. For grounding electrode system, install at least three rods spaced at least one-rod length
from each other and located at least the same distance from other grounding electrodes,
and connect to the service grounding electrode conductor.

C. Test Wells: Ground rod driven through drilled hole in bottom of handhole and shall be at least
12 inches deep, with cover.

1. Test Wells: Install at least one test well for each service unless otherwise indicated.
Install at the ground rod electrically closest to service entrance. Set top of test well flush
with finished grade or floor.

2. Bonding Straps and Jumpers: Install in locations accessible for inspection and
maintenance except where routed through short lengths of conduit.

3. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate
any adjacent parts.

4. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install
bonding so vibration is not transmitted to rigidly mounted equipment.

5. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection
is required, use a bolted clamp.

D. Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from
building's main service equipment, or grounding bus, to main metal water service entrances
to building. Connect grounding conductors to main metal water service pipes; use a bolted
clamp connector or bolt a lug-type connector to a pipe flange by using one of the lug bolts
of the flange. Where a dielectric main water fitting is installed, connect
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grounding conductor on street side of fitting. Bond metal grounding conductor conduit or
sleeve to conductor at each end.

Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters.
Connect to pipe with a bolted connector.

Bond each aboveground portion of gas piping system downstream from equipment shutoff
valve.

Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of
associated fans, blowers, electric heaters, and air cleaners. Install tinned bonding jumper
to bond across flexible duct connections to achieve continuity.

E. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner
column and at intermediate exterior columns at distances not more than 60 feet apart.

3.5 FIELD QUALITY CONTROL

A

Engage a qualified testing and inspecting agency to perform tests and inspections and prepare
test reports.

Perform tests and inspections.

1.

Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

Tests and Inspections:

1.

After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.

Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical
connections with a calibrated torque wrench according to manufacturer's written
instructions.

Test completed grounding system at each location where a maximum ground-resistance
level is specified, at service disconnect enclosure grounding terminal at ground test wells,
and at individual ground rods. Make tests at ground rods before any conductors are
connected.

a. Measure ground resistance no fewer than two full days after last trace of precipitation
and without soil being moistened by any means other than natural drainage or seepage
and without chemical treatment or other artificial means of reducing natural ground
resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

Prepare dimensioned Drawings locating each test well, ground rod and ground-rod
assembly, and other grounding electrodes. Identify each by letter in alphabetical order, and
key to the record of tests and observations. Include the number of rods driven and their
depth at each location, and include observations of weather and other phenomena that
may affect test results. Describe measures taken to improve test results.
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D. Grounding system will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

F. Report measured ground resistances that exceed the following values:

1.

2.

Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.
Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohms.
Pad-Mounted Equipment: 5 ohms.

Handhole Grounds: 10 ohms.

Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
Engineer promptly and include recommendations to reduce ground resistance.

END OF SECTION 260526
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SECTION 260526 — HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1

1.1

1.2

1.3

1.4

1.5

GENERAL
RELATED DOCUMENTS

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

SUMMARY
A. This Section includes the following:
1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.
B. Related Sections include the following:
1. Division 26 Section “Electrical General Provisions”
2. Division 26 Section “Raceway and Boxes for Electrical Systems”
3. Division 26 Section “Low Voltage Electrical Power Conductors and Cables”
DEFINITIONS
A. EMT: Electrical metallic tubing.
B. RMC: Rigid metal conduit.
PERFORMANCE REQUIREMENTS
A. Delegated Design: Design supports for multiple raceways, including comprehensive
engineering analysis by a qualified professional engineer, using performance requirements and
design criteria indicated.

B. Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

C. Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

D. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five times the

ACTION SUBMITTALS
A. Product Data: For the following:

1. Steel slotted support systems.
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PART 2

2.1

HANGE
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2. Nonmetallic slotted support systems.

B. Shop Drawings: Show fabrication and installation details and include calculations for the
following:

1. Trapeze hangers. Include Product Data for components.
2. Steel slotted channel systems. Include Product Data for components.
3. Nonmetallic slotted channel systems. Include Product Data for components.
4. Equipment supports.
INFORMATIONAL SUBMITTALS
A. Welding certificates.
QUALITY ASSURANCE

A. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

B. Comply with NFPA 70.
COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified together with concrete Specifications.

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.

PERFORMANCE REQUIREMENTS

A. Delegated design: Design supports for multiple raceways, including comprehensive
engineering analysis by a qualified professional engineer, using performance requirements and

design criteria indicated.

B. Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

C. Design equipment supports capable of supporting combined operating weight of supported

PRODUCTS
SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following:
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a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
c. Thomas & Betts Corporation.
d. Unistrut; Tyco International, Ltd.
2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.

3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating
applied according to MFMA-4.

4. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
5. Channel Dimensions: Selected for applicable load criteria.
B. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed
for types and sizes of raceway or cable to be supported.

D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting 