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SECTION 011000 - SUMMARY 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section Includes: 


1. Project information. 
2. Work covered by Contract Documents. 
3. Access to site. 


B. Related Requirements: 


1. Division 01 Section "Temporary Facilities and Controls" for limitations and procedures 
governing temporary use of Owner's facilities. 


1.3 PROJECT INFORMATION 


A. Project Identification:  Lincoln Splash Park. 


1. Project Location:  715 17 Street East Palmetto, FL. 34221 


B. Owner:  Manatee county Government. 


1. Owner's Representative:  Howard Leyo, Construction Services 


C. Architect:  Ugarte & Associates. 


1. Architect’s representative” David Bishop. 


D. Contractor:  To Be Determined 


 


1.4 WORK COVERED BY CONTRACT DOCUMENTS 


A. The Work of Project is defined by the Contract Documents and consists of the following: 


1. Minor demolition of existing playground area for the construction of a new 3,500 SF 
Splash Pad with supporting toilets and pump room per the Construction Documents. 


2. The entire Lincoln Park complex will remain in operation except in this area. 
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3. Construction must me substantially completed by March 1st, 2011. 


4. Special note: Splash park amenities base bid is for Geyser. An alternate bid shall be 
provided for the vertical amenities.  See PL drawings and specifications. 


5. Impact fees with respect to the water and sewer shall be paid by the owner. 


6. SWFWMD, Health Department, and Building permits have been applied for and the 
associated fees have been paid by Manatee County Government.  It is anticipated that all 
permits will be ready to be issued by October 1st,2010 so that construction can start 
shortly thereafter   


B. Type of Contract: 


1. Project will be constructed under a single prime contract. 


1.5 ACCESS TO SITE 


A. General:  Contractor shall have limited use of Project site for construction operations as 
indicated on Drawings by the Contract limits and as indicated by requirements of this Section. 


B. Use of Site:  Limit use of Project site to areas within the Contract limits indicated.  Do not disturb 
portions of Project site beyond areas in which the Work is indicated. 


1. Limits:  Confine construction operations per Construction documents. 
2. Driveways, Walkways and Entrances:  Keep driveways parking garage, loading areas, 


and entrances serving premises clear and available to Owner, Owner's employees, and 
emergency vehicles at all times.  Do not use these areas for parking or storage of 
materials. 


a. Schedule deliveries to minimize use of driveways and entrances by construction 
operations. 


b. Schedule deliveries to minimize space and time requirements for storage of 
materials and equipment on-site. 


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 RELATED DOCUMENTS 


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


B. No provision herein will alter the School District of Manatee County’s General Conditions 
agreement with the Architect or Construction Manager.  


1.2 SUMMARY 


A. Section includes administrative and procedural requirements for substitutions. 


B. Related Requirements: 
1. Divisions 02 through 33 Sections for specific requirements and limitations for 


substitutions. 


1.3 DEFINITIONS 


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


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. 


1.4 ACTION SUBMITTALS 


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


as applicable: 


a. Statement indicating why specified product or fabrication or installation cannot be 
provided, if applicable. 


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


c. Detailed comparison of significant qualities of proposed substitution 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. 
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d. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures. 


e. Samples, where applicable or requested. 
f. Certificates and qualification data, where applicable or requested. 
g. List of similar installations for completed projects with project names and 


addresses and names and addresses of architects and owners. 
h. Material test reports from a qualified testing agency indicating and interpreting test 


results for compliance with requirements indicated. 
i. Research reports evidencing compliance with building code in effect for Project. 
j. Detailed comparison of Contractor's construction schedule using proposed 


substitution 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. 


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


m. 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. 


2. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within 5 days of receipt of a request for substitution.  
Architect will notify Construction Manager of acceptance or rejection of proposed 
substitution within 5 days of receipt of request. 


a. Forms of Acceptance:  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. 


1.5 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. 


1.6 PROCEDURES 


A. Coordination:  Revise or adjust affected work as necessary to integrate work of the approved 
substitutions. 


PART 2 - PRODUCTS 


2.1 SUBSTITUTIONS 


A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of need for 
change, but not later than 15 days prior to time required for preparation and review of related 
submittals. 
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1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements:. 


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


b. Requested substitution provides sustainable design characteristics that specified 
product provided. 


c. Substitution request is fully documented and properly submitted. 
d. Requested substitution will not adversely affect Contractor's construction schedule. 
e. Requested substitution has received necessary approvals of authorities having 


jurisdiction. 
f. Requested substitution is compatible with other portions of the Work. 
g. Requested substitution has been coordinated with other portions of the Work. 
h. Requested substitution provides specified warranty. 
i. If requested substitution involves more than one contractor, requested substitution 


has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 


PART 3 - EXECUTION (Not Used) 


END OF SECTION 012500 
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SECTION 013300 - SUBMITTAL PROCEDURES 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


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


1.3 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." 


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


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


1.4 ACTION SUBMITTALS 


A. Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by dates 
required by construction schedule.  Include time required for review, ordering, manufacturing, 
fabrication, and delivery when establishing dates.  Include additional time required for making 
corrections or revisions to submittals noted by Architect and additional time for handling and 
reviewing submittals required by those corrections. 


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


2. Initial Submittal:  Submit concurrently with startup construction schedule.  Include 
submittals required during the first 60 days of construction.  List those submittals required 
to maintain orderly progress of the Work and those required early because of long lead 
time for manufacture or fabrication. 
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3. Final Submittal:  Submit concurrently with the first complete submittal of Contractor's 
construction schedule. 


a. Submit revised submittal schedule to reflect changes in current status and timing 
for submittals. 


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


a. Scheduled date for first submittal. 
b. Specification Section number and title. 
c. Submittal category:  Action; informational. 
d. Name of subcontractor. 
e. Description of the Work covered. 
f. Scheduled date for Architect's final release or approval. 
g. Scheduled date of fabrication. 


1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 


A. Architect's Digital Data Files:  Electronic digital data files of the Contract Drawings can be 
provided by Architect for Contractor's use in preparing submittals. Provided an indemnification 
agreement is executed. 


1. Architect can furnish Contractor one set of digital data drawing files of the Contract 
Drawings for use in preparing Shop Drawings upon request. 


a. Architect makes no representations as to the accuracy or completeness of digital 
data drawing files as they relate to the Contract Drawings. 


b. Digital Drawing Software Program:  The Contract Drawings are available in ACAD 
2010 which can be saved down to verson 2000. 


c. Contractor shall execute a data licensing agreement in the form of Agreement form 
acceptable to Owner and Architect. 


d. The information can be available by written request. 


e. The following digital data files can be furnished  


1) Floor plans. 
 


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


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


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


a. Architect reserves the right to withhold action on a submittal requiring coordination 
with other submittals until related submittals are received. 
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C. 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 5 days for initial review of each submittal.  Allow additional time if 
coordination with subsequent submittals is required.  Architect will advise Contractor 
when a submittal being processed must be delayed for coordination. 


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


3. Resubmittal Review:  Allow 5 days for review of each resubmittal.. 


D. Electronic Submittals are preferred:  Identify and incorporate information in each electronic 
submittal file 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. 


a. File name shall use project identifier and Specification Section number followed by 
a decimal point and then a sequential number (e.g., LNHS-061000.01).  
Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 
LNHS-061000.01.A).. 


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


4. Transmittal Form for Electronic Submittals or hard copy:   


a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name of Construction Manager. 
e. Name of Contractor. 
f. Name of firm or entity that prepared submittal. 
g. Names of subcontractor, manufacturer, and supplier. 
h. Category and type of submittal. 
i. Submittal purpose and description. 
j. Specification Section number and title. 
k. Specification paragraph number or drawing designation and generic name for each 


of multiple items. 
l. Drawing number and detail references, as appropriate. 
m. Location(s) where product is to be installed, as appropriate. 
n. Related physical samples submitted directly. 
o. Indication of full or partial submittal. 
p. Transmittal number[, numbered consecutively]. 
q. Submittal and transmittal distribution record. 
r. Other necessary identification. 
s. Remarks. 


E. Options:  Identify options requiring selection by Architect. 


F. Deviations and Additional Information:  On an attached separate sheet, prepared on 
Contractor's letterhead, record relevant information, requests for data, revisions other than 
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those requested by Architect on previous submittals, and deviations from requirements in the 
Contract Documents, including minor variations and limitations.  Include same identification 
information as related submittal. 


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


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


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


stamp. 


H. 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. 


I. 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. 


PART 2 - PRODUCTS 


2.1 SUBMITTAL PROCEDURES 


A. General Submittal Procedure Requirements:  Prepare and submit submittals required by 
individual Specification Sections.  Types of submittals are indicated in individual Specification 
Sections.. 


1. Submit electronic submittals via email as PDF electronic files to 
dbishop@ugartearchitecture.com 


a. Architectwill return annotated file.  Annotate and retain one copy of file as an 
electronic Project record document file or hard copy if submitted. 


2. Action Submittals:  If hard copies: Submit 5 paper copies of each submittal unless 
otherwise indicated.  Architect[,will return 3 copies. 


3. Informational Submittals:  Submit 2 paper copies of each submittal unless otherwise 
indicated.  Architect will not return copies. 


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


a. Provide a digital signature with digital certificate on electronically submitted 
certificates and certifications where indicated.. 


b. Provide a notarized statement on original paper copy certificates and certifications 
where indicated. 


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


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


2. Mark each copy of each submittal to show which products and options are applicable. 
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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 showing factory-installed wiring. 
b. Printed performance curves. 
c. Operational range diagrams. 
d. Clearances required to other construction, if not indicated on accompanying Shop 


Drawings. 


5. Submit Product Data before or concurrent with Samples. 
 


a. PDF electronic file. 


Or 


 
b. 5 paper copies of Product Data unless otherwise indicated.  Architect will return 3 


copies. 


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


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


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. 


2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8-1/2 by 11 inches but no larger than 24by 36 inches 


3. Submit Shop Drawings in the following format: 


a. PDF electronic file. 


Or 


 
b. 5 paper copies of Product Data unless otherwise indicated.  Architect will return 3 


copies. 
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D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed. 


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


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


a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 
d. Number and title of applicable Specification Section. 
e. Specification paragraph number and generic name of each item. 


3. For projects where electronic submittals are required, provide corresponding electronic 
submittal of Sample transmittal, digital image file illustrating Sample characteristics, and 
identification information for record. 


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 3 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 submittal with options selected. 


E. Product Schedule:  As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location.  Include the 
following information in tabular form: 


1. Type of product.  Include unique identifier for each product indicated in the Contract 
Documents or assigned by Contractor if none is indicated. 


2. Manufacturer and product name, and model number if applicable. 
3. Number and name of room or space. 
4. Location within room or space. 


a. PDF electronic file. 


Or 


 
b. 5 paper copies of Product Data unless otherwise indicated.  Architect will return 3 


copies. 


F. Coordination Drawing Submittals:  Comply with requirements specified in Division 01 Section 
"Project Management and Coordination." 


G. Test and Inspection Reports and Schedule of Tests and Inspections Submittals:  Comply with 
requirements specified in Division 01 Section "Quality Requirements." 
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H. Maintenance Data:  Comply with requirements specified in Division 01 Section "Operation and 
Maintenance Data." 


I. 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. 


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


K. 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. 


L. 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. 


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


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


O. 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. 


P. 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. 


Q. Research Reports:  Submit written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for Project.  
Include the following information: 


1. Name of evaluation organization. 
2. Date of evaluation. 
3. Time period when report is in effect. 
4. Product and manufacturers' names. 
5. Description of product. 
6. Test procedures and results. 
7. Limitations of use. 


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


PART 3 - EXECUTION 
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3.1 CONTRACTOR'S REVIEW 


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


B. Project Closeout and Maintenance Material Submittals:  See requirements in Division 01 
Section "Closeout Procedures." 


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


3.2 ARCHITECT'SACTION 


A. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or 
revisions required, and return it.  Architect will stamp each submittal with an action stamp and 
will mark stamp appropriately to indicate action. 


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


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


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


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


END OF SECTION 013300 
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SECTION 014200 - REFERENCES 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 DEFINITIONS 


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


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


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


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


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


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


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


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


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


1.3 INDUSTRY STANDARDS 


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


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


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


1.4 ABBREVIATIONS AND ACRONYMS 


A. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities indicated in Thomson 
Gale's "Encyclopedia of Associations" or in Columbia Books' "National Trade & Professional 
Associations of the U.S." 


B. Code Agencies:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities in the following list.  
Names, telephone numbers, and Web sites are subject to change and are believed to be 
accurate and up-to-date as of the date of the Contract Documents. 


FBC Florida Building Code (850) 478-1824 
 www.floridabuilding.org  
 
ICC 


 
International Code Council 


( 
888) 422-7233 


 www.iccsafe.org  
   
ICC-ES ICC Evaluation Service, Inc. (800) 423-6587 
 www.icc-es.org (562) 699-0543 
   


C. Standards and Regulations:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the standards and 
regulations in the following list.  Names, telephone numbers, and Web sites are subject to 
change and are believed to be accurate and up-to-date as of the date of the Contract 
Documents. 


 
ADAAG Americans with Disabilities Act (ADA)  
 Architectural Barriers Act (ABA) (202) 272-


0080 
 Accessibility Guidelines for Buildings and Facilities  
 Available from U.S. Access Board  
 www.access-board.gov  
   
CFR Code of Federal Regulations (866) 512-


1800 
 Available from Government Printing Office (202) 512-


1800 
 www.gpoaccess.gov/cfr/index.html  
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FED-STD Federal Standard  
 (See FS)  
   
FS (215) 697-2664  
 Available from Department of Defense Single Stock Point  
 http://dodssp.daps.dla.mil/  
   
   
 www.dsp.dla.mil  
   
 Available from General Services Administration (202) 619-


8925 
   
   
 Available from National Institute of Building Sciences (202) 289-


7800 
 www.wbdg.org/ccb  
   
FTMS Federal Test Method Standard  
 (See FS)  
   
   
   
   
   
   
   
   
   
UFAS (800) 872-2253  
 Available from Access Board (202) 272-


0080 
 www.access-board.gov  


D. State Government Agencies:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities in the following 
PRODUCTS :  


FDOE       Floirda Department of Education.  www.fldoe.org       (850) 245-0505 


PART 2 - EXECUTION (Not Used) 


END OF SECTION 014200 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


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


B. Related Requirements: 


1. Division 01 Section "Summary" for work restrictions and limitations on utility interruptions. 


1.3 USE CHARGES 


A. General:  Installation and removal of and use charges for temporary facilities shall be included in the 
Contract Sum unless otherwise indicated.  Allow other entities to use temporary services and facilities 
without cost, including, but not limited to, Owner's construction forces, Architecttesting agencies, and 
authorities having jurisdiction. 


B. Sewer Service:  Pay sewer-service use charges for sewer usage by all entities for construction 
operations., if any 


C. Water Service:  Pay water-service use charges for water used by all entities for construction operations. 


D. Electric Power Service:  Pay electric-power-service use charges for electricity used by all entities for 
construction operations. 


E. Sewer, Water, and Electric Power Service:  Use charges are specified in Division 01 Section "Multiple 
Contract Summary." 


1.4 INFORMATIONAL SUBMITTALS 


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


B. Erosion- and Sedimentation-Control Plan:  Show compliance with requirements of EPA Construction 
General Permit or authorities having jurisdiction, whichever is more stringent. 


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. 


1.5 QUALITY ASSURANCE 


A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary electric 
service.  Install service to comply with NFPA 70. 
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B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility 
before use.  Obtain required certifications and permits. 


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


1.6 PROJECT CONDITIONS 


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


PART 2 - PRODUCTS 


2.1 MATERIALS 


A. Portable Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.8-mm-) thick, galvanized-steel, 
chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized-steel pipe posts; minimum 2-3/8-
inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner and pull posts, with 1-5/8-inch- (42-mm-
) OD top and bottom rails.  Provide [concrete] [galvanized-steel] bases for supporting posts. 


B. Dust-Control Adhesive-Surface Walk-off Mats:  Provide mats minimum 36 by 60 inches (914 by 1624 mm). 


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


PART 3 - EXECUTION 


3.1 INSTALLATION, GENERAL 


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


1. Locate facilities to limit site disturbance as specified in Division 01 Section "Summary." 


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. 


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


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


C. Water Service:  Install water service and distribution piping in sizes and pressures adequate for 
construction. 
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D. Sanitary Facilities:  Provide temporary toilets, wash 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. Toilets:  Use of Owner's existing toilet facilities will be permitted, as long as facilities are cleaned 
and maintained in a condition acceptable to Owner.  At Substantial Completion, restore these 
facilities to condition existing before initial use. 


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


1. Install electric power service underground unless otherwise indicated. 
2. Connect temporary service to Owner's existing power source, as directed by Owner. 


3.3 SECURITY AND PROTECTION FACILITIES INSTALLATION 


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


B. 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 Division 01 Section "Summary." 


C. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion and discharge 
of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent properties and 
walkways, according to erosion- and sedimentation-control Drawings, see Civil. 


1. Verify that flows of water redirected from construction areas or generated by construction activity 
do not enter or cross tree- or plant- protection zones. 


2. Inspect, repair, and maintain erosion- and sedimentation-control measures during construction until 
permanent vegetation has been established. 


3. Clean, repair, and restore adjoining properties and roads affected by erosion and sedimentation 
from Project site during the course of Project. 


4. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal. 


D. 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. 


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


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


1. Extent of Fence:  As required to enclose entire Project site or portion determined sufficient to 
accommodate construction operations also As indicated on Drawings]. 


2. Maintain security by limiting number of keys and restricting distribution to authorized 
personnel.  Furnish one set of keys to Owner. 


G. Security Enclosure and Lockup:  Install temporary enclosure around partially completed areas of 
construction.  Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar 
violations of security.  Lock entrances at end of each work day. 
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H. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for 
erecting structurally adequate barricades, including warning signs and lighting. 


3.4 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. Operate Project-identification-sign lighting daily from dusk until 12:00 midnight. 


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


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


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


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


END OF SECTION 015000 
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SECTION 016000 - PRODUCT REQUIREMENTS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. 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. Division 01 Section "Substitution Procedures" for requests for substitutions. 
2. Division 01 Section "References" for applicable industry standards for products specified. 


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


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


3. Comparable Product:  Product that is demonstrated and approved through submittal 
process 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 specific manufacturer's 
product is named and accompanied by the words "basis-of-design product," including make or 
model number or other designation, to establish the significant qualities related to type, function, 
dimension, in-service performance, physical properties, appearance, and other characteristics 
for purposes of evaluating comparable products of additional manufacturers named in the 
specification. 


1.4 ACTION SUBMITTALS 


A. Comparable Product Requests:  Submit request for consideration of each comparable product.  
Identify product or fabrication or installation method to be replaced.  Include Specification 
Section number and title and Drawing numbers and titles. 
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1. Include data to indicate compliance with the requirements specified in "Comparable 
Products" Article. 


2. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within one week of receipt of a comparable product request.  
Architect will notify Contractor of approval or rejection of proposed comparable product 
request within 5 days of receipt of request. 


a. Form of Approval:  As specified in Division 01 Section "Submittal Procedures." 


B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 
Section "Submittal Procedures." Show compliance with requirements. 


1.5 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. 


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


C. Storage: 


1. Store products to allow for inspection and measurement of quantity or counting of units. 
2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a weathertight 


enclosure above ground, with ventilation adequate to prevent condensation. 
4. 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. 
7. Provide a secure location and enclosure at Project site for storage of materials and 


equipment by Owner's construction forces.  Coordinate location with Owner. 


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


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


B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution. 


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


2. See Divisions 02 through 33 Sections for specific content requirements and particular 
requirements for submitting special warranties. 


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


PART 2 - PRODUCTS 


2.1 PRODUCT SELECTION PROCEDURES 


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


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


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


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


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


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


B. Product Selection Procedures: 


1. Product:  Where Specifications name a single manufacturer and product, provide the 
named product that complies with requirements.  Comparable products or substitutions 
for Contractor's GMP  will be considered. 


2. Products: 


a. Nonrestricted List:  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.  Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product. 


3. 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 indicate sizes, profiles, dimensions, and other 
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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. 


 


2.2 COMPARABLE PRODUCTS 


A. Conditions for Consideration:  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 these 
requirements: 


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


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


3. Evidence that proposed product provides specified warranty. 
4. 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. 


PART 3 - EXECUTION (Not Used) 


END OF SECTION 016000 
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SECTION 017300 - EXECUTION 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


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


1. Construction layout. 
2. Field engineering and surveying. 
3. Installation of the Work. 
4. Cutting and patching. 
5. Coordination of Owner-installed products. 
6. Progress cleaning. 
7. Starting and adjusting. 
8. Protection of installed construction. 
9. Correction of the Work. 


B. Related Requirements: 


1. Division 01 Section "Summary" for limits on use of Project site. 
2. Division 01 Section "Submittal Procedures" for submitting surveys. 
3. Division 01 Section "Closeout Procedures" for submitting final property survey with 


Project Record Documents, recording of Owner-accepted deviations from indicated lines 
and levels, and final cleaning. 


4. Division 02 Section "Selective Structure Demolition" for demolition and removal of 
selected portions of the building. 


1.3 DEFINITIONS 


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


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


1.4 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. 
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C. Cutting and Patching Plan 
. 


1. Utilities and Mechanical and Electrical Systems:  List services and systems that cutting 
and patching procedures will disturb or affect.  List services and systems that will be 
relocated and those that will be temporarily out of service.  Indicate length of time 
permanent services and systems will be disrupted. 


a. Include description of provisions for temporary services and systems during 
interruption of permanent services and systems. 


D. Certified Surveys:  Submit six copies signed by land surveyor. 


1.5 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 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 


2. 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: 


a. Primary operational systems and equipment. 
b. Fire separation assemblies. 
c. Fire-suppression systems. 
d. Mechanical systems piping and ducts. 
e. Control systems. 
f. Communication systems. 
g. Fire-detection and -alarm systems. 
h. Electrical wiring systems. 


3. 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 elements include but are not 
limited to the following: 


a. Water, moisture, or vapor barriers. 
b. Membranes and flashings. 
c. Exterior curtain-wall construction. 
d. Equipment supports. 
e. Piping, ductwork, vessels, and equipment. 
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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. 


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


PART 2 - PRODUCTS 


2.1 MATERIALS 


A. General:  Comply with requirements specified in other Sections. 


1. For projects requiring compliance with sustainable design and construction practices and 
procedures, use products for patching that comply with requirements in Division 01 
sustainable design requirements Section. 


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. 


1. If identical materials are unavailable or cannot be used, use materials that, when 
installed, will provide a match acceptable to Architect for the visual and functional 
performance of in-place materials. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. 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, mechanical and electrical 
systems, and other construction affecting the Work. 


1. Before construction, verify the location and invert elevation at points of connection of 
sanitary sewer, storm sewer, 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. 


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


1. 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. 
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3. Verify compatibility with and suitability of substrates, including compatibility with existing 
finishes or primers. 


C. 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: Coordinate with authorities having jurisdiction. 


B. 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. 


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


D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for 
clarification of the Contract Documents caused by differing field conditions outside the control of 
Contractor, submit a request for information to Architect according to requirements. 


3.3 CONSTRUCTION LAYOUT 


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


B. General:  Engage a land surveyor to lay out the Work using accepted surveying practices. 


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 Architectwhen 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. 


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


D. 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. 


E. 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 
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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. 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 boundary lines, monuments, streets, site improvements and utilities, existing 
improvements and significant vegetation, adjoining properties, acreage, grade contours, 
and the distance and bearing from a site corner to a legal point. 


3.5 INSTALLATION 


A. General:  Locate the Work and components of the Work accurately, in correct alignment and 
elevation, as indicated. 


1. Make vertical work plumb and make horizontal work level. 
2. 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. 


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


C. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion. 


D. 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. 


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


F. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 


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


H. 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. 


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


2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 


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


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


J. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 
hazardous. 


3.6 CUTTING AND PATCHING 


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


1. Cut in-place construction to provide for installation of other components or performance 
of other construction, and subsequently patch as required to restore surfaces to their 
original condition. 


B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 
damaged during installation or cutting and patching operations, by methods and with materials 
so as not to void existing warranties. 


C. Temporary Support:  Provide temporary support of work to be cut. 


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


E. Adjacent Occupied Areas:  Where interference with use of adjoining areas or interruption of free 
passage to adjoining areas is unavoidable, coordinate cutting and patching according to 
requirements in Division 01 Section "Summary." 


F. 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 minimize interruption to occupied areas. 


G. 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.  If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 


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 and Masonry:  Cut using a cutting machine, such as an abrasive saw or a 


diamond-core drill. 
4. Excavating and Backfilling:  Comply with requirements in applicable Division 31 Sections 


where required by cutting and patching operations. 
5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be 


removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting. 


6. Proceed with patching after construction operations requiring cutting are complete. 
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H. 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.  Provide materials and comply with installation requirements specified in other 
Sections, where applicable. 


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


2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will minimize 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. 


3. Floors and Walls:  Where walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space.  Provide an even 
surface of uniform finish, color, texture, and appearance.  Remove in-place floor and wall 
coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance. 


a. Where patching occurs in a painted surface, prepare substrate and apply primer 
and intermediate paint coats appropriate for substrate over the patch, and apply 
final paint coat over entire unbroken surface containing the patch.  Provide 
additional coats until patch blends with adjacent surfaces. 


4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-
plane surface of uniform appearance. 


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


I. 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 OWNER-INSTALLED PRODUCTS 


A. Site Access:  Provide access to Project site for Owner's construction personnel. 


B. Coordination:  Coordinate construction and operations of the Work with work performed by 
Owner's construction personnel. 


1. Construction Schedule:  Inform Owner of Contractor's preferred construction schedule for 
Owner's portion of the Work.  Adjust construction schedule based on a mutually 
agreeable timetable.  Notify Owner if changes to schedule are required due to differences 
in actual construction progress. 


2. Preinstallation Conferences:  Include Owner's construction personnel at preinstallation 
conferences covering portions of the Work that are to receive Owner's work.  Attend 
preinstallation conferences conducted by Owner's construction personnel if portions of 
the Work depend on Owner's construction. 


3.8 PROGRESS CLEANING 
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A. General:  Clean Project site and work areas daily, including common areas.  Enforce 
requirements strictly.  Dispose of materials lawfully. 


1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris. 


2. Containerize hazardous and unsanitary waste materials separately from other waste.  
Mark containers appropriately and dispose of legally, according to regulations. 


a. Use containers intended for holding waste materials of type to be stored. 


B. Site:  Maintain Project site free of waste materials and debris. 


C. 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. 


D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to 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. 


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


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


G. 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 Division 01 
Section "Temporary Facilities and Controls. 


H. 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. 


I. 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. 


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


3.9 STARTING AND ADJUSTING 


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


B. Adjust equipment for proper operation.  Adjust operating components for proper operation 
without binding. 
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C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  
Replace damaged and malfunctioning controls and equipment. 


3.10 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. 


END OF SECTION 017300 
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SECTION 017700 - CLOSEOUT PROCEDURES 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


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


1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 
4. Final cleaning. 
5. Repair of the Work. 


B. Related Requirements: 
1. Division 01 Section "Operation and Maintenance Data" for operation and maintenance 


manual requirements. 
2. Divisions 02 through 33 Sections for specific closeout and special cleaning requirements 


for the Work in those Sections. 


1.3 ACTION SUBMITTALS 


A. Product Data:  For cleaning agents. 


B. Contractor's List of Incomplete Items:  Initial submittal at Substantial Completion. 


C. Certified List of Incomplete Items:  Final submittal at Final Completion. 


1.4 CLOSEOUT SUBMITTALS 


A. Certificate of Insurance:  For continuing coverage. 


1.5 MAINTENANCE MATERIAL SUBMITTALS 


A. Schedule of Maintenance Material Items:  For maintenance material submittal items specified in 
other Sections. 


1.6 SUBSTANTIAL COMPLETION PROCEDURES 
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A. Contractor's List of Incomplete Items:  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. 


B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 10 days prior 
to requesting inspection for determining date of Substantial Completion.  List items below that 
are incomplete at time of request. 


1. Submit closeout submittals specified in other Division 01 Sections, including project 
record documents, operation and maintenance manuals, final completion construction 
photographic documentation, damage or settlement surveys, property surveys, and 
similar final record information. 


2. Submit closeout submittals specified in individual Divisions 02 through 33 Sections, 
including specific warranties, workmanship bonds, maintenance service agreements, final 
certifications, and similar documents. 


C. Procedures Prior to Substantial Completion:  Complete the following a minimum of [10] <Insert 
number> 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 Division 01 Section "Demonstration and Training." 


6. Advise Owner of changeover in heat and other utilities. 
7. Participate with Owner in conducting inspection and walkthrough with local emergency 


responders. 
8. Terminate and remove temporary facilities from Project site, along with mockups, 


construction tools, and similar elements. 
9. Complete final cleaning requirements, including touchup painting. 
10. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 


defects. 


D. Inspection:  Submit a written request for inspection to determine Substantial Completion a 
minimum of 10 days prior to date the work will be completed and ready for final inspection and 
tests.  On receipt of request, Architectwill 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. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 


2. Results of completed inspection will form the basis of requirements for final completion. 


1.7 FINAL COMPLETION PROCEDURES 


A. Inspection:  Submit a written request for final inspection to determine acceptance a minimum of 
10 days prior to date the work will be completed and ready for final inspection and tests.  On 
receipt of request, Architectwill either proceed with inspection or notify Contractor of unfulfilled 
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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. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 


1.8 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 


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, starting with exterior areas first.. 
2. Organize items applying to each space by major element, including categories for ceiling, 


individual walls, floors, equipment, and building systems. 
3. Include the following information at the top of each page: 


a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Page number. 


4. Submit list of incomplete items in the following format: 


a. PDF electronic file.  Architectwill return annotated file. 
b. Three paper copies.  Architectwill return two copies. 


1.9 SUBMITTAL OF PROJECT WARRANTIES 


A. Time of Submittal:  Submit written warranties on request of Architect for designated portions of 
the Work where commencement of warranties other than date of Substantial Completion is 
indicated, or when delay in submittal of warranties might limit Owner's rights under warranty. 


B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of 
designated portions of the Work that are completed and occupied or used by Owner during 
construction period by separate agreement with Contractor. 


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


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 
(215-by-280-mm) 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. 


4. Warranty Electronic File:  Scan warranties and bonds and assemble complete warranty 
and bond submittal package into a single indexed electronic PDF file with links enabling 
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navigation to each item.  Provide bookmarked table of contents at beginning of 
document. 


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. 


1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 
applicable, use products that comply with the California Code of Regulations maximum 
allowable VOC levels. 


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. 


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, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, 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 neither planted nor paved to a smooth, even-textured 
surface. 


d. Remove tools, construction equipment, machinery, and surplus material from 
Project site. 


e. 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. 


f. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 


g. Sweep concrete floors broom clean in unoccupied spaces. 
h. Remove labels that are not permanent. 
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i. Wipe surfaces of mechanical and electrical equipment[, elevator equipment,] and 
similar equipment.  Remove excess lubrication, paint and mortar droppings, and 
other foreign substances. 


j. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure. 


k. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 
l. Leave Project clean and ready for occupancy. 


3.2 REPAIR OF THE WORK 


A. Complete repair and restoration operations before requesting inspection for determination of 
Substantial Completion. 


B. Repair or remove and replace defective construction.  Repairing includes replacing defective 
parts, refinishing damaged surfaces, touching up with matching materials, and properly 
adjusting operating equipment.  Where damaged or worn items cannot be repaired or restored, 
provide replacements.  Remove and replace operating components that cannot be repaired. 
Restore damaged construction and permanent facilities used during construction to specified 
condition. 


1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 
damaged transparent materials. 


2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.  
Replace finishes and surfaces that that already show evidence of repair or restoration. 


a. Do not paint over "UL" and other required labels and identification, including 
mechanical and electrical nameplates.  Remove paint applied to required labels 
and identification. 


3. Replace parts subject to operating conditions during construction that may impede 
operation or reduce longevity. 


4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 
noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for 
new fixtures. 


END OF SECTION 017700 
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SECTION 017823 - OPERATION AND MAINTENANCE DATA 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


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


1. Operation and maintenance documentation directory. 
2. Emergency manuals. 
3. Operation manuals for systems, subsystems, and equipment. 
4. Product maintenance manuals. 
5. Systems and equipment maintenance manuals. 


B. Related Requirements: 
1. Division 01 Section "Submittal Procedures" for submitting copies of submittals for 


operation and maintenance manuals. 
2. Division 01 Section "General Commissioning Requirements" for verification and 


compilation of data into operation and maintenance manuals. 
3. Divisions 02 through 33 Sections for specific operation and maintenance manual 


requirements for the Work in those Sections. 


1.3 DEFINITIONS 


A. System:  An organized collection of parts, equipment, or subsystems united by regular 
interaction. 


B. Subsystem:  A portion of a system with characteristics similar to a system. 


1.4 CLOSEOUT SUBMITTALS 


A. Manual Content:  Operations and maintenance manual content is specified in individual 
Specification Sections to be reviewed 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 operations and maintenance submittals are 
acceptable. 


2. Where applicable, clarify and update reviewed manual content to correspond to revisions 
and field conditions. 


B. Format:  Submit operations and maintenance manuals in the following format: 
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1. PDF electronic file.  Assemble each manual into a composite electronically indexed file.  
Submit on digital media acceptable to Architect. 


a. Name each indexed document file in composite electronic index with applicable 
item name.  Include a complete electronically linked operation and maintenance 
directory. 


b. Enable inserted reviewer Comments on draft submittals. 


2. Three paper copies.  Include a complete operation and maintenance directory.  Enclose 
title pages and directories in clear plastic sleeves.  Architectwill return two copies. 


C. Initial Manual Submittal:  Submit draft copy of each manual at least 30 days before commencing 
demonstration and training.  . 


D. Final Manual Submittal:  Submit each manual in final form prior to requesting inspection for 
Substantial Completion and at least days before commencing demonstration and training.   


1. Correct or revise each manual to comply with Architect'scomments.  Submit copies of 
each corrected manual within 5 days of receipt of Architect'scomments and prior to 
commencing demonstration and training. 


PART 2 - PRODUCTS 


2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY 


A. Directory:  Prepare a single, comprehensive directory of emergency, operation, and 
maintenance data and materials, listing items and their location to facilitate ready access to 
desired information.  Include a section in the directory for each of the following: 


1. List of documents. 
2. List of systems. 
3. List of equipment. 
4. Table of contents. 


B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation 
and maintenance manuals that contain information about each system. 


C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For 
pieces of equipment not part of system, list alphabetically in separate list. 


D. Tables of Contents:  Include a table of contents for each emergency, operation, and 
maintenance manual. 


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 according to 
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building 
Systems." 


2.2 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS 
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A. Organization:  Unless otherwise indicated, organize each manual into a separate section for 
each system and subsystem, and a separate section for each piece of equipment not part of a 
system.  Each manual shall contain the following materials, in the order listed: 


1. Title page. 
2. Table of contents. 
3. Manual contents. 


B. Title Page:  Include the following information: 


1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name and contact information for Contractor. 
6. Cross-reference to related systems in other operation and maintenance manuals. 


C. 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 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. Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite electronic 
PDF file for each manual type required. 


1. Electronic Files:  Use electronic files prepared by manufacturer where available.  Where 
scanning of paper documents is required, configure scanned file for minimum readable 
file size. 


2. File Names and Bookmarks:  Enable bookmarking of individual documents based on file 
names.  Name document files to correspond to system, subsystem, and equipment 
names used in manual directory and table of contents.  Group documents for each 
system and subsystem into individual composite bookmarked files, then create composite 
manual, so that resulting bookmarks reflect the system, subsystem, and equipment 
names in a readily navigated file tree.  Configure electronic manual to display bookmark 
panel on opening file. 


F. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled 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 (215-by-280-mm) 
paper; with clear plastic sleeve on spine to hold label describing contents and with 
pockets inside covers to hold folded oversize sheets. 


a. If two or more binders are necessary to accommodate data of a system, organize 
data in each binder into groupings by subsystem and related components.  Cross-
reference other binders if necessary to provide essential information for proper 
operation or maintenance of equipment or system. 
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b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter of 
contents, and indicate Specification Section number on bottom of spine.  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. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic 
software storage media for computerized electronic equipment. 


4. Supplementary Text:  Prepared on 8-1/2-by-11-inch (215-by-280-mm) white bond paper. 
5. 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. 


2.3 EMERGENCY MANUALS 


A. Content:  Organize manual into a separate section for each of the following: 


1. Type of emergency. 
2. Emergency instructions. 
3. Emergency procedures. 


B. 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. Water leak. 
3. Power failure. 
4. Water outage. 
5. System, subsystem, or equipment failure. 
6. Chemical release or spill. 


C. 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. 


D. 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. 


2.4 OPERATION MANUALS 
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A. 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. 


2. Performance and design criteria if Contractor has delegated design responsibility. 
3. Operating standards. 
4. Operating procedures. 
5. Operating logs. 
6. Wiring diagrams. 
7. Control diagrams. 
8. Piped system diagrams. 
9. Precautions against improper use. 
10. License requirements including inspection and renewal dates. 


B. Descriptions:  Include the following: 


1. Product name and model number.  Use designations for products indicated on Contract 
Documents. 


2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 


C. Operating Procedures:  Include the following, as applicable: 


1. Startup procedures. 
2. Equipment or system break-in procedures. 
3. Routine and normal operating instructions. 
4. Regulation and control procedures. 
5. Instructions on stopping. 
6. Normal shutdown instructions. 
7. Seasonal and weekend operating instructions. 
8. Required sequences for electric or electronic systems. 
9. Special operating instructions and procedures. 


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


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


2.5 PRODUCT MAINTENANCE MANUALS 


A. 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. 


B. 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 
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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. 


C. Product Information:  Include the following, as applicable: 


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


D. 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. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 


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


F. 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. 


2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS 


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


B. 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. 


C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation 
including the following information for each component part or piece of equipment: 


1. Standard maintenance instructions and bulletins. 
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. 


D. Maintenance Procedures:  Include the following information and items that detail essential 
maintenance procedures: 


1. Test and inspection instructions. 
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2. Troubleshooting guide. 
3. Precautions against improper maintenance. 
4. Disassembly; component removal, repair, and replacement; and reassembly instructions. 
5. Aligning, adjusting, and checking instructions. 
6. Demonstration and training video recording, if available. 


E. 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. 


F. 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. 


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


H. 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 3 - EXECUTION 


3.1 MANUAL PREPARATION 


A. Operation and Maintenance Documentation Directory:  Prepare a separate manual that 
provides an organized reference to emergency, operation, and maintenance manuals. 


B. 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. 


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


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


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. 


E. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 
only sheets pertinent to product or component installed.  Mark each sheet to identify each 
product or component incorporated into the Work.  If data include more than one item in a 
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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. 


1. 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. 


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


1. Do not use original project record documents as part of operation and maintenance 
manuals. 


2. Comply with requirements of newly prepared record Drawings in Division 01 Section 
"Project Record Documents." 


G. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation 
and maintenance documentation. 


END OF SECTION 017823 
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SECTION 024119 - SELECTIVE SITE DEMOLITION 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section Includes: 


1. Demolition and removal of selected site elements. 


B. Related Requirements: 


1. Division 01 Section "Summary" for restrictions on the use of the premises, Owner-
occupancy requirements, and phasing requirements. 


1.3 DEFINITIONS 


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


B. Remove and Salvage:  Carefully detach from existing construction, in a manner to prevent 
damage, and deliver to Owner. 


1.4 MATERIALS OWNERSHIP 


A. Unless otherwise indicated, demolition waste becomes property of Contractor. 


1.5 PREINSTALLATION MEETINGS 


A. Predemolition Conference:  Conduct conference at Project site. 


1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review structural load limitations of existing structure. 
3. Review and finalize selective demolition schedule and verify availability of materials, 


demolition personnel, equipment, and facilities needed to make progress and avoid 
delays. 


4. Review requirements of work performed by other trades that rely on substrates exposed 
by selective demolition operations. 


. 


1.6 INFORMATIONAL SUBMITTALS 
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A. Proposed Protection Measures:  Submit report, including drawings, that indicates the measures 
proposed for protecting individuals and property for dust controlIndicate proposed locations and 
construction of barriers. 


1.7 CLOSEOUT SUBMITTALS 


A. Inventory:  Submit a list of items that have been removed and salvaged. 


1.8 FIELD CONDITIONS 


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


1. Before selective demolition, Owner will remove the following items: 


a. Existing Play ground equipment 


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


C. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the 
Work. 


1. Hazardous materials will be removed by Owner before start of the Work. 
2. If suspected hazardous materials are encountered, do not disturb; immediately notify 


Architect and Owner.  Hazardous materials will be removed by Owner under a separate 
contract. 


PART 2 - PRODUCTS 


2.1 PEFORMANCE REQUIREMENTS 


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


B. Standards:  Comply with ANSI/ASSE A10.6 and NFPA 241. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


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


B. Review record documents of existing construction provided by Owner.  Owner does not 
guarantee that existing conditions are same as those indicated in record documents. 
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C. Survey existing conditions and correlate with requirements indicated to determine extent of 
selective demolition required. 


D. When unanticipated mechanical, electrical, or structural elements that conflict with intended 
function or design are encountered, investigate and measure the nature and extent of conflict.  
Promptly submit a written report to Architect. 


3.2 PREPARATION 


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


1. Comply with requirements for access and protection specified in Division 01 Section 
"Temporary Facilities and Controls." 


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


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


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


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


4. Cover and protect furniture, furnishings, and equipment that have not been removed. 
5. Comply with requirements for temporary enclosures, dust control, heating, and cooling 


specified in Division 01 Section "Temporary Facilities and Controls." 


3.3 SELECTIVE DEMOLITION, GENERAL 


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


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


2. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use 
cutting methods least likely to damage construction to remain or adjoining construction.  
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping, to minimize disturbance of adjacent surfaces.  Temporarily cover openings to 
remain. 


3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 


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


5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 


promptly dispose of off-site. 
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7. Remove structural framing members and lower to ground by method suitable to avoid 
free fall and to prevent ground impact or dust generation. 


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


9. Dispose of demolished items and materials promptly 


3.4 DISPOSAL OF DEMOLISHED MATERIALS 


A. General:  Except for items or materials indicated to be recycled] reused, salvaged, reinstalled, 
or otherwise indicated to remain Owner's property, remove demolished materials from Project 
siteand legally dispose of them in an EPA-approved landfill. 


1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 


and areas. 


B. Burning:  Do not burn demolished materials. 


C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them. 


3.5 CLEANING 


A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations.  Return adjacent areas to condition existing before selective demolition 
operations began. 


3.6 SELECTIVE DEMOLITION SCHEDULE 


A. Existing: playground matt and plastic retaining walls for sand box.  


B. END OF SECTION 024119 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 
mixture design, placement procedures, and finishes, for the following: 


1. Footings. 
2. Slabs-on-grade. 


1.3 DEFINITIONS 


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


1.4 ACTION SUBMITTALS 


A. Product Data:  For each type of product indicated. 


B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 


1. Indicate amounts of mixing water to be withheld for later addition at Project site. 


C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and 
placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop 
spacing, and supports for concrete reinforcement. 


D. Formwork Shop Drawings:  Prepared by or under the supervision of a qualified professional 
engineer detailing fabrication, assembly, and support of formwork. 


1. Shoring and Reshoring:  Indicate proposed schedule and sequence of stripping 
formwork, shoring removal, and reshoring installation and removal. 


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


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







Construction Documents 
Lincoln Splash Park, Palmetto, FL 


 


SECTION 033000                                          ISSUED 08/16/2010 Page 2 of 14


1.5 INFORMATIONAL SUBMITTALS 


A. Qualification Data:  For Installer and manufacturer. 


B. Welding certificates. 


C. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance 
with requirements: 


1. Aggregates.  Include service record data indicating absence of deleterious expansion of 
concrete due to alkali aggregate reactivity. 


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


E. Field quality-control reports. 


1.6 QUALITY ASSURANCE 


A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete 
Flatwork Technician. 


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


1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities." 


C. Testing Agency Qualifications:  An independent agency,[acceptable to authorities having 
jurisdiction,]qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 


1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 


2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician - 
Grade II. 


D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures 
from single source from single manufacturer. 


E. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4/D 1.4M, 
"Structural Welding Code - Reinforcing Steel." 


F. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents: 


G. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 
evaluation tests and to design concrete mixtures. 
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1.7 DELIVERY, STORAGE, AND HANDLING 


A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 
damage.  Avoid damaging coatings on steel reinforcement. 


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


PART 2 - PRODUCTS 


2.1 FORM-FACING MATERIALS 


A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 


1. Plywood, metal, or other approved panel materials. 
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, 


and as follows: 


a. High-density overlay, Class 1 or better. 
b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge 


sealed. 
c. Structural 1, B-B or better; mill oiled and edge sealed. 
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 


B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 


C. Void Forms:  Biodegradable paper surface, treated for moisture resistance, structurally sufficient 
to support weight of plastic concrete and other superimposed loads. 


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


1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane of 
exposed concrete surface. 


2. Furnish ties that, when removed, will leave holes no larger than 1 inch (25 mm) in 
diameter in concrete surface. 


2.2 STEEL REINFORCEMENT 


A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 


B. Galvanized Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420)] deformed bars, 
ASTM A 767/A 767M, Class I  zinc coated after fabrication and bending. 


C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn 
steel wire into flat sheets. 


2.3 REINFORCEMENT ACCESSORIES 
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A. Zinc Repair Material:  ASTM A 780, zinc-based solder, paint containing zinc dust, or sprayed 
zinc. 


B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports 
from steel wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," 
of greater compressive strength than concrete and as follows: 


1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, 
use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar 
supports. 


2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated 
wire bar supports. 


3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar 
supports. 


2.4 CONCRETE MATERIALS 


A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 


1. Portland Cement:  ASTM C 150, for suited application 


B. Normal-Weight Aggregates:  ASTM C 33,  


1. Maximum Coarse-Aggregate Size:  3/8 inch (19 mm). 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 


C. Lightweight Aggregate:  ASTM C 330, 3/8 inch  nominal maximum aggregate size. 


D. Water:  ASTM C 94/C 94M and potable. 


2.5 FIBER REINFORCEMENT 


A. Carbon-Steel Fiber:  ASTM A 820/A 820M, deformed, minimum of 1.5 inches (38 mm) 


B. Synthetic Micro-Fiber:  Monofilament or fibrillated polypropylene micro-fibers engineered and 
designed for use in concrete, complying with ASTM C 1116/C 1116M, Type III, 1/2 to 1-1/2 
inches (13 to 38 mm) long. 


C. Synthetic Macro-Fiber:  Polyolefin macro-fibers engineered and designed for use in concrete, 
complying with ASTM C 1116/C 1116M, Type III, 1 to 2-1/4 inches (25 to 57 mm) long. 


2.6 WATERSTOPS 


A. Flexible PVC Waterstops:  CE CRD-C 572, with factory-installed metal eyelets, for embedding 
in concrete to prevent passage of fluids through joints.  Factory fabricate corners, intersections, 
and directional changes. 


1. Profile:  Ribbed without center bulb 
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2.7 FLOOR AND SLAB TREATMENTS 


A. Slip-Resistive Emery Aggregate Finish:  Factory-graded, packaged, rustproof, nonglazing, 
abrasive, crushed emery aggregate containing not less than 50 percent aluminum oxide and not 
less than 20 percent ferric oxide; unaffected by freezing, moisture, and cleaning materials with 
100 percent passing 3/8-inch (9.5-mm)] sieve. 


2.8 CURING MATERIALS. 


A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 


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, 
dissipating. 


E. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, 
Class A. 


2.9 RELATED MATERIALS 


A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or 
ASTM D 1752, cork or self-expanding cork. 


B. Semirigid Joint Filler:  Two-component, semirigid, 100 percent solids, Bonding agent in first 
paragraph below may be used directly from container or as an admixture in cement or sand-
cement slurries and rubbing grout. 


C. Bonding Agent:  ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 


D. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit 
requirements,: 


2.10 REPAIR MATERIALS 


A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match 
adjacent floor elevations. 


1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219. 


2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, 
and application. 


3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as 
recommended by underlayment manufacturer. 


4. Compressive Strength:  Not less than [4100 psi (29 MPa)] <Insert strength> at 28 days 
when tested according to ASTM C 109/C 109M. 
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B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/4 inch (6.4 mm) and that can be filled in over a scarified surface to 
match adjacent floor elevations. 


1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219. 


2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and 
application. 


3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as 
recommended by topping manufacturer. 


4. Compressive Strength:  Not less than [5000 psi (34.5 MPa)] <Insert strength> at 28 days 
when tested according to ASTM C 109/C 109M. 


2.11 CONCRETE MIXTURES, GENERAL 


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


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


2. Fly Ash:  25 percent. 
3. Combined Fly Ash and Pozzolan:  25 percent. 
4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag:  50 percent 


portland cement minimum, with fly ash or pozzolan not exceeding 25 percent. 


B. Limit water-soluble, chloride-ion content in hardened concrete to [0.06] [0.15] [0.30] [1.00] 
percent by weight of cement. 


C. Admixtures:  Use admixtures according to manufacturer's written instructions. 


2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS 


A. Footings:  Proportion normal-weight concrete mixture as follows: 


1. Minimum Compressive Strength:  3000 psi (20.7 MPa)] at 28 days. 


B. Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows 


1. Minimum Compressive Strength:  3000 psi (20.7 MPa) at 28 days. 
2. Slump Limit:  4 inches (100 mm) 
3. Steel-Fiber Reinforcement:  Add to concrete mixture, according to manufacturer's written 


instructions, at a rate of [50 lb/cu. yd. (29.7 kg/cu. m)] <Insert weight>. 
4. Synthetic Micro-Fiber:  Uniformly disperse in concrete mixture at manufacturer's 


recommended rate, but not less than 1.0 lb/cu. yd. (0.60 kg/cu. m. 
5. Synthetic Macro-Fiber:  Uniformly disperse in concrete mixture at manufacturer's 


recommended rate, but not less than 4.0 lb/cu. yd. (2.4 kg/cu. m 


C. In ground concrete water vault (SURGE TANK) 
1. 5000 psi FOR ALL STRUCTURAL CONCRETE. 
2. SUBMIT PROPOSED MIX DESIGN WITH RECENT FIELD CYLINDER OR LAB TESTS 


FOR REVIEW PRIOR TO USE. MIX SHALL BE UNIQUELY IDENTIFIED BY MIX 
NUMBER OR OTHER POSITIVE IDENTIFICATION.  MIX SHALL MEET THE 
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REQUIREMENTS OF ASTM C33 FOR COARSE AGGREGATE.  CONCRETE SHALL 
COMPLY WITH ALL THE REQUIREMENTS OF ASTM STANDARD C94 FOR 
MEASURING, MIXING, TRANSPORTING, ETC. CONCRETE TICKETS SHALL BE 
TIME STAMPED WHEN CONCRETE IS BATCHED. THE MAXIMUM TIME ALLOWED 
FROM THE TIME THE MIXING WATER IS ADDED UNTIL IT IS DEPOSITED IN ITS 
FINAL POSITION SHALL NOT EXCEED ONE AND ONE HALF (1-1/2) HOURS. IF FOR 
ANY REASON THERE IS A LONGER DELAY THAN THAT STATED ABOVE, THE 
CONCRETE SHALL BE DISCARDED. IT SHALL BE THE RESPONSIBILITY OF THE 
TESTING LAB TO NOTIFY THE OWNER'S REPRESENTATIVE AND THE 
CONTRACTOR OF ANY NONCOMPLIANCE WITH THE ABOVE. ALL SLABS SHALL 
BE CURED USING A DISSIPATING CURING COMPOUND MEETING ASTM 
STANDARD C309 TYPE 1-D AND SHALL HAVE A FUGITIVE DYE. THE COMPOUND 
SHALL BE PLACED AS SOON AS THE FINISHING IS COMPLETED OR AS SOON AS 
THE WATER HAS LEFT THE UNFINISHED CONCRETE. ALL SCUFFED OR BROKEN 
AREAS IN THE CURING MEMBRANE SHALL BE RECOATED DAILY. CALCIUM 
CHLORIDES SHALL NOT BE UTILIZED; OTHER ADMIXTURES MAY BE USED ONLY 
WITH THE APPROVAL OF THE ENGINEER. 


3. ALL CONCRETE MIX DESIGNS SHALL INCLUDE A WRITTEN DESCRIPTION 
INDICATING WHERE EACH PARTICULAR MIX IS TO BE PLACED WITHIN THE 
STRUCTURE. 


4. ALL CONCRETE DESIGN MIX SUBMITTALS SHALL INCLUDE TESTED, 
STATISTICAL BACK-UP DATA AS PER CHAPTER 5 OF ACI 318 


5. WATER CEMENT RATIO FOR CONCRETE SHALL NOT EXCEED 0.40 BY WEIGHT. 
PROVIDE CALCIUM NITRATE (DCI) ADDITIVE. 


6. SPECIAL ADD MIXTURE TO BE INCLUDED “XYPEX” FOR WALLS AND FLOOR 


2.13 REINFORCEMENT 


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


2.14 CONCRETE MIXING 


A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information. 


1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 
deg C), reduce mixing and delivery time to 60 minutes. 


PART 3 - EXECUTION 


3.1 FORMWORK 


A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads. 


B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 


C. Construct forms tight enough to prevent loss of concrete mortar. 
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D. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 


1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 


E. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 


F. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to 
prevent loss of concrete mortar.  Locate temporary openings in forms at inconspicuous 
locations 


G. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items. 


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


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


J. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 


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


3.3 REMOVING AND REUSING FORMS 


A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does 
not support weight of concrete may be removed after cumulatively curing at not less than 50 
deg F (10 deg C) for [24] <Insert number> hours after placing concrete.  Concrete has to be 
hard enough to not be damaged by form-removal operations and curing and protection 
operations need to be maintained. 


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


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


B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 
otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply 
new form-release agent. 
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C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  
Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete 
surfaces unless approved by Architect. 


3.4 SHORES AND RESHORES 


A. Comply with ACI 318 (ACI 318M) and ACI 301 for design, installation, and removal of shoring 
and reshoring. 


1. Do not remove shoring or reshoring until measurement of slab tolerances is complete. 


B. In multistory construction, extend shoring or reshoring over a sufficient number of stories to 
distribute loads in such a manner that no floor or member will be excessively loaded or will 
induce tensile stress in concrete members without sufficient steel reinforcement. 


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


3.5 STEEL REINFORCEMENT 


A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 


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


C. Accurately position, support, and secure reinforcement against displacement.  Locate and 
support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld 
crossing reinforcing bars. 


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


E. Install welded wire reinforcement in longest practicable 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. 


3.6 JOINTS 


A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 


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


1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 
construction joints unless otherwise indicated.  Do not continue reinforcement through 
sides of strip placements of floors and slabs. 


2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches (38 mm) into concrete. 
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3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset 
joints in girders a minimum distance of twice the beam width from a beam-girder 
intersection. 


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


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


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


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


2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch 
(25 mm) below finished concrete surface where joint sealants, specified in Division 07 
Section "Joint Sealants," are indicated. 


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


3.7 WATERSTOPS 


A. Flexible Waterstops:  Install in construction joints and at other joints indicated to form a 
continuous diaphragm.  Install in longest lengths practicable.  Support and protect exposed 
waterstops during progress of the Work.  Field fabricate joints in waterstops according to 
manufacturer's written instructions. 


3.8 CONCRETE PLACEMENT 


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


B. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect. 


C. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301. 


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


D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation. 


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


2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 
3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 


vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches (150 mm) into preceding layer.  Do not insert vibrators into lower layers of 
concrete that have begun to lose plasticity.  At each insertion, limit duration of vibration to 
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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 and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 


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


2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. 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. 


F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 


1. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) 
for three successive days, maintain delivered concrete mixture temperature within the 
temperature range required by ACI 301. 


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


3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 


G. Hot-Weather Placement:  Comply with ACI 301 and as follows: 


1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement.  Chilled 
mixing water or chopped ice may be used to control temperature, provided water 
equivalent of ice is calculated to total amount of mixing water.  Using liquid nitrogen to 
cool concrete is Contractor's option. 


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


3.9 FINISHING FORMED SURFACES 


A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defects repaired and patched.  Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 


1. Apply to concrete surfaces not exposed to public view. 


B. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where 
indicated: 


1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete 
surfaces and rub with carborundum brick or another abrasive until producing a uniform 
color and texture.  Do not apply cement grout other than that created by the rubbing 
process. 


C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
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formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 


3.10 FINISHING FLOORS AND SLABS 


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


B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or 
inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 


1. Apply float finish to surfaces in interior floor surfaces in building. 


C. Trowel Finish:  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. 


D. Slip-Resistive Finish:  Before final floating, apply slip-resistive aggregate finish where indicated 
and to concrete stair treads, platforms, and ramps.  Apply according to manufacturer's written 
instructions  


3.11 CONCRETE PROTECTING AND CURING 


A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather 
protection during curing. 


B. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces.  If forms remain during curing period, moist cure after 
loosening forms.  If removing forms before end of curing period, continue curing for the 
remainder of the curing period. 


C. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 


1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 
following materials: 


a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete 


surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers. 


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 (300 mm), and sealed by waterproof tape or adhesive.  Cure for not less 
than seven days.  Immediately repair any holes or tears during curing period using cover 
material and waterproof tape. 


3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
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within three hours after initial application.  Maintain continuity of coating and repair 
damage during curing period. 


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


4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 
application.  Repeat process 24 hours later and apply a second coat.  Maintain continuity 
of coating and repair damage during curing period. 


3.12 FIELD QUALITY CONTROL 


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


B. Inspections: 


1. Steel reinforcement placement. 
2. Headed bolts and studs. 
3. Verification of use of required design mixture. 
4. Concrete placement, including conveying and depositing. 
5. Curing procedures and maintenance of curing temperature. 
6. Verification of concrete strength before removal of shores and forms from beams and 


slabs. 


C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 


1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for 
each additional 50 cu. yd. (38 cu. m) or fraction thereof. 


2. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. (76 cu. 
m) or fraction thereof of each concrete mixture placed each day. 


a. When frequency of testing will provide fewer than five compressive-strength tests 
for each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 


3. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture.  Perform 
additional tests when concrete consistency appears to change. 


4. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; 
[ASTM C 173/C 173M, volumetric method, for structural lightweight concrete; ]one test for 
each composite sample, but not less than one test for each day's pour of each concrete 
mixture. 


5. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test 
for each composite sample. 
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6. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test 
for each composite sample, but not less than one test for each day's pour of each 
concrete mixture. 


7. Compression Test Specimens:  ASTM C 31/C 31M. 


a. Cast and laboratory cure two sets of two standard cylinder specimens for each 
composite sample. 


8. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured 
specimens at 7 days and one set of two specimens at 28 days. 


a. Test one set of two field-cured specimens at 7 days and one set of two specimens 
at 28 days. 


b. A compressive-strength test shall be the average compressive strength from a set 
of two specimens obtained from same composite sample and tested at age 
indicated. 


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


10. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi (3.4 MPa). 


11. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests. 


12. 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. 


13. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect.  Testing and inspecting 
agency may conduct tests to determine adequacy of concrete by cored cylinders 
complying with ASTM C 42/C 42M or by other methods as directed by Architect. 


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. 


END OF SECTION 033000 
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SECTION 042200 - CONCRETE UNIT MASONRY 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section Includes: 


1. Concrete masonry units. 
2. Mortar and grout. 
3. Steel reinforcing bars. 
4. Masonry joint reinforcement. 
5. Ties and anchors. 


B. Related Sections: 


1. Division 03 Section "Cast-in-Place Concrete" for installing dovetail slots for masonry 
anchors. 


1.3 DEFINITIONS 


A. CMU(s):  Concrete masonry unit(s). 


B. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells. 


1.4 PERFORMANCE REQUIREMENTS 


A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 
days. 


1. Determine net-area compressive strength of masonry from average net-area 
compressive strengths of masonry units and mortar types (unit-strength method) 
according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 


1.5 PRECONSTRUCTION TESTING 


A. Preconstruction Testing Service:  Owner will engage a qualified independent testing agency to 
perform preconstruction testing indicated below.  Retesting of materials that fail to comply with 
specified requirements shall be done at Contractor's expense. 


1. Concrete Masonry Unit Test:  For each type of unit required, according to ASTM C 140 
for compressive strength. 







Construction Documents 
Lincoln Splash Park, Palmetto, FL 


 


SECTION 042200                                          ISSUED 08/16/2010 Page 2 of 12


2. Mortar Test (Property Specification):  For each mix required, according to 
ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and 
ASTM C 91 for air content. 


3. Mortar Test (Property Specification):  For each mix required, according to ASTM C 780 
for compressive strength. 


4. Grout Test (Compressive Strength):  For each mix required, according to ASTM C 1019. 


1.6 ACTION SUBMITTALS 


A. Product Data:  For each type of product indicated. 


B. Shop Drawings:  For the following: 


1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes. 
2. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  


Comply with ACI 315, "Details and Detailing of Concrete Reinforcement 


C. Samples for Verification:  For each type and color of the following: 


1. Accessories embedded in masonry. 


1.7 INFORMATIONAL SUBMITTALS 


A. List of Materials Used in Constructing Mockups:  List generic product names together with 
manufacturers, manufacturers' product names, model numbers, lot numbers, batch numbers, 
source of supply, and other information as required to identify materials used.  Include mix 
proportions for mortar and grout and source of aggregates. 


1. Submittal is for information only.  Neither receipt of list nor approval of mockup 
constitutes approval of deviations from the Contract Documents unless such deviations 
are specifically brought to the attention of Architect and approved in writing. 


B. Qualification Data:  For testing agency. 


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


1. Masonry units. 


a. Include data on material properties. 
b. For masonry units used in structural masonry, include data and calculations 


establishing average net-area compressive strength of units. 


2. Cementitious materials.  Include brand, type, and name of manufacturer. 
3. Preblended, dry mortar mixes.  Include description of type and proportions of ingredients. 
4. Grout mixes.  Include description of type and proportions of ingredients. 
5. Reinforcing bars. 
6. Joint reinforcement. 
7. Anchors, ties, and metal accessories. 


D. Mix Designs:  For each type of mortar and grout  Include description of type and proportions of 
ingredients. 
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1. Include test reports for mortar mixes required to comply with property specification.  Test 
according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water 
retention, and ASTM C 91 for air content. 


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


E. Statement of Compressive Strength of Masonry:  For each combination of masonry unit type 
and mortar type, provide statement of average net-area compressive strength of masonry units, 
mortar type, and resulting net-area compressive strength of masonry determined according to 
Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 


1.8 QUALITY ASSURANCE 


A. Testing Agency Qualifications:  Qualified according to ASTM C 1093 for testing indicated. 


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


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


D. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements 
in the Contract Documents. 


1.9 DELIVERY, STORAGE, AND HANDLING 


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


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


C. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 


D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with 
dispensing silos.  Store preblended, dry mortar mix in delivery containers on elevated platforms, 
under cover, and in a dry location or in covered weatherproof dispensing silos. 


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


1.10 PROJECT CONDITIONS 


A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work.  Cover partially completed masonry when 
construction is not in progress. 
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1. Extend cover a minimum of 24 inches (600 mm) down both sides of walls and hold cover 
securely in place. 


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


C. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such 
masonry. 


1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 
coverings on ground and over wall surface. 


2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with painted and 


integral finishes, from mortar droppings. 
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 


splashing mortar and dirt onto completed masonry. 


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


PART 2 - PRODUCTS 


2.1 MASONRY UNITS, GENERAL 


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


2.2 CONCRETE MASONRY UNITS 


A. Shapes:  Provide shapes indicated and as follows, with exposed surfaces matching exposed 
faces of adjacent units unless otherwise indicated. 


1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 
bonding, and other special conditions. 


2. Provide square-edged units for outside corners unless otherwise indicated. 


B. CMUs:  ASTM C 90. 


1. Density Classification:  Normal weight 


2. Retain first subparagraph below if IP dimensions are used; retain second subparagraph 
below if SI (metric) dimensions are used. 


3. Size (Width):  Manufactured to dimensions 3/8 inch less than nominal dimensions. 
4. Size (Width):  Manufactured to the following dimensions: 


5. Exposed Faces:  Provide color and texture matching the range represented by Architect's 
sample. 


6. Faces to Receive Plaster:  Where units are indicated to receive a direct application of 
plaster, provide textured-face units made with gap-graded aggregates. 







Construction Documents 
Lincoln Splash Park, Palmetto, FL 


 


SECTION 042200                                          ISSUED 08/16/2010 Page 5 of 12


2.3  CONCRETE AND MASONRY LINTELS 


A. General:  Provide one of the following: 


B. Concrete Lintels:  ASTM C 1623, matching CMUs in color, texture, and density classification; 
and with reinforcing bars indicated.  Provide lintels with net-area compressive strength not less 
than CMUs. 


2.4 MORTAR AND GROUT MATERIALS 


A. Mortar Cement:  ASTM C 1329. 


B. Aggregate for Mortar:  ASTM C 144. 


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


2. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent 
passing the No. 16 (1.18-mm) sieve. 


C. Aggregate for Grout:  ASTM C 404. 


D. Water:  Potable. 


2.5 REINFORCEMENT 


A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 
(Grade 420). 


B. Masonry Joint Reinforcement, General:  ASTM A 951/A 951M. 


1. Interior Walls:  Hot-dip galvanized, carbon steel. 
2. Exterior Walls:  Hot-dip galvanized, carbon steel. 
3. Wire Size for Side Rods:  [0.148-inch (3.77-mm)] [0.187-inch (4.76-mm)] diameter. 
4. Wire Size for Veneer Ties:  [0.148-inch (3.77-mm)] [0.187-inch (4.76-mm)] diameter. 
5. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16 inches (407 mm) o.c. 
6. Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee units. 


C. Masonry Joint Reinforcement for Single-Wythe Masonry:  Either ladder or truss type with single 
pair of side rods. 


2.6 TIES AND ANCHORS 


A. Materials:  Provide ties and anchors specified in this article that are made from materials that 
comply with the following unless otherwise indicated. 


1. Mill-Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 641/A 641M, 
Class 1 coating. 


2. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 153/A 153M, 
Class B-2 coating. 


3. Stainless-Steel Wire:  ASTM A 580/A 580M, [Type 304] [Type 316]. 
4. Galvanized Steel Sheet:  ASTM A 653/A 653M, Commercial Steel, G60 (Z180) zinc 


coating. 
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5. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial Steel, 
with ASTM A 153/A 153M, Class B coating. 


B. Adjustable Anchors for Connecting to Concrete:  Provide anchors that allow vertical or 
horizontal adjustment but resist tension and compression forces perpendicular to plane of wall. 


2.7 MORTAR AND GROUT MIXES 


A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 
indicated. 


1. Do not use calcium chloride in mortar or grout. 
2. Use mortar cement mortar unless otherwise indicated. 
3. For exterior masonry, use mortar cement mortar. 
4. For reinforced masonry, use mortar cement mortar. 


B. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the 
following types of mortar for applications stated unless another type is indicated or needed to 
provide required compressive strength of masonry. 


1. For masonry below grade or in contact with earth, use Type M. 
2. For reinforced masonry, use Type S. 
3. For mortar parge coats, use Type S. 
4. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for 


interior load-bearing walls; for interior non-load-bearing partitions; and for other 
applications where another type is not indicated, use Type N. 


5. For interior non-load-bearing partitions, Type O may be used instead of Type N. 


C. Grout for Unit Masonry:  Comply with ASTM C 476. 


1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces 
and pour height. 


2. Proportion grout in accordance with ASTM C 476, [Table 1] [or] [paragraph 4.2.2 for 
specified 28-day compressive strength indicated, but not less than 2000 psi (14 MPa)]. 


3. Provide grout with a slump of 8 to 11 inches (203 to 279 mm)as measured according to 
ASTM C 143/C 143M. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


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


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


2. Verify that foundations are within tolerances specified. 
3. Verify that reinforcing dowels are properly placed. 
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B. Before installation, examine rough-in and built-in construction for piping systems to verify actual 
locations of piping connections. 


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


3.2 INSTALLATION, GENERAL 


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


B. Leave openings for equipment to be installed before completing masonry.  After installing 
equipment, complete masonry to match the construction immediately adjacent to opening. 


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


3.3 TOLERANCES 


A. Dimensions and Locations of Elements: 


1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch (12 
mm) or minus 1/4 inch (6 mm). 


2. For location of elements in plan do not vary from that indicated by more than plus or 
minus 1/2 inch (12 mm). 


3. For location of elements in elevation do not vary from that indicated by more than plus or 
minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total. 


B. Lines and Levels: 


1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 
inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum. 


2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 
from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 
m), or 1/2 inch (12 mm) maximum. 


3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6 
mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum. 


4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet (3 
mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum. 


5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet (6 mm in 
3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum. 


6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 
inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum. 


C. Joints: 


1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch 
(3 mm), with a maximum thickness limited to 1/2 inch (12 mm). 


2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more 
than 1/8 inch (3 mm). 


3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 
inch (9 mm) or minus 1/4 inch (6 mm). 
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4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch (3 mm). 


3.4 LAYING MASONRY WALLS 


A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 
other locations. 


B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in 
running bond; do not use units with less than nominal 4-inch (100-mm) horizontal face 
dimensions at corners or jambs. 


C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less 
than [2 inches (50 mm)] [4-inches (100-mm)].  Bond and interlock each course of each wythe at 
corners.  Do not use units with less than nominal 4-inch (100-mm) horizontal face dimensions at 
corners or jambs. 


D. Stopping and Resuming Work:  Stop work by racking back units in each course from those in 
course below; do not tooth.  When resuming work, clean masonry surfaces that are to receive 
mortar before laying fresh masonry. 


E. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  
Fill in solidly with masonry around built-in items.. 


F. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 
metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core. 


G. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, 
posts, and similar items unless otherwise indicated. 


H. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof 
structure above unless otherwise indicated. 


1. Install compressible filler in joint between top of partition and underside of structure 
above. 


2. Fasten partition top anchors to structure above and build into top of partition.  Grout cells 
of CMUs solidly around plastic tubes of anchors and push tubes down into grout to 
provide 1/2-inch (13-mm) clearance between end of anchor rod and end of tube.  Space 
anchors [48 inches (1200 mm)] <Insert spacing> o.c. unless otherwise indicated. 


3. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate, 
or metal.  Fill joint with mortar after dead-load deflection of structure above approaches 
final position. 


4. At fire-rated partitions, treat joint between top of partition and underside of structure 
above to comply with Division 07 Section "Fire-Resistive Joint Systems." 


3.5 MORTAR BEDDING AND JOINTING 


A. Lay hollow CMUs as follows: 


1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints. 
2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters. 
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3. With webs fully bedded in mortar in grouted masonry, including starting course on 
footings. 


4. With entire units, including areas under cells, fully bedded in mortar at starting course on 
footings where cells are not grouted. 


B. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 


C. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 
paint) unless otherwise indicated. 


3.6 MASONRY JOINT REINFORCEMENT 


A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 
inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere.  Lap reinforcement a 
minimum of 6 inches (150 mm). 


1. Space reinforcement not more than 16 inches (406 mm) o.c. 
2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and 


parapet walls. 
3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings 


and extending 12 inches (305 mm) beyond openings in addition to continuous 
reinforcement. 


B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 


C. Provide continuity at wall intersections by using prefabricated T-shaped units. 


D. Provide continuity at corners by using prefabricated L-shaped units. 


3.7 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 


A. Anchor masonry to structural steel and concrete where masonry abuts or faces structural steel 
or concrete to comply with the following: 


1. Provide an open space not less than 1/2 inch (13 mm) wide between masonry and 
structural steel or concrete unless otherwise indicated.  Keep open space free of mortar 
and other rigid materials. 


2. Anchor masonry with anchors embedded in masonry joints and attached to structure. 
3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36 


inches (915 mm) o.c. horizontally. 


3.8 CONTROL AND EXPANSION JOINTS 


A. General:  Install control and expansion joint materials in unit masonry as masonry progresses.  
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement. 


B. Form control joints in concrete masonry using one of the following methods:. 
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1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint.  
Fill resultant core with grout and rake out joints in exposed faces for application of 
sealant. 


2. Install preformed control-joint gaskets designed to fit standard sash block. 
3. Install interlocking units designed for control joints.  Install bond-breaker strips at joint.  


Keep head joints free and clear of mortar or rake out joint for application of sealant. 
4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is 


complete for application of sealant. 


3.9 LINTELS 


A. Provide [concrete] [or] [masonry] lintels where shown and where openings of more than 12 
inches (305 mm) for brick-size units and 24 inches (610 mm) for block-size units are shown 
without structural steel or other supporting lintels. 


B. Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise indicated. 


3.10 REINFORCED UNIT MASONRY INSTALLATION 


A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support 
reinforced masonry elements during construction. 


1. Construct formwork to provide shape, line, and dimensions of completed masonry as 
indicated.  Make forms sufficiently tight to prevent leakage of mortar and grout.  Brace, 
tie, and support forms to maintain position and shape during construction and curing of 
reinforced masonry. 


2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and other loads that may be placed on them during 
construction. 


B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602. 


C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 


1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout 
placement, including minimum grout space and maximum pour height. 


2. Limit height of vertical grout pours to not more than 48 inches (1520 mm). 


3.11 FIELD QUALITY CONTROL 


A. Testing and Inspecting:  Owner will engage special inspectors to perform tests and inspections 
and prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to 
perform tests and inspections.  Retesting of materials that fail to meet specified requirements 
shall be done at Contractor's expense. 


B. Inspections:  special inspections according to the "Florida Building Code." 


1. Begin masonry construction only after inspectors have verified proportions of site-
prepared mortar. 


2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 
sizes, and locations of reinforcement. 
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3. Place grout only after inspectors have verified proportions of site-prepared grout. 


C. Testing Prior to Construction:  One set of tests. 


D. Testing Frequency:  One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion 
thereof. 


E. Concrete Masonry Unit Test:  For each type of unit provided, according to ASTM C 140 for 
compressive strength. 


F. Mortar Aggregate Ratio Test (Proportion Specification):  For each mix provided, according to 
ASTM C 780. 


G. Mortar Test according to ASTM C 780.  Test mortar for compressive strength. 


H. Grout Test (Compressive Strength):  For each mix provided, according to ASTM C 1019. 


I. Prism Test:  For each type of construction provided, according to ASTM C 1314 at [7 days and 
at ]28 days. 


3.12 PARGING 


A. Parge exterior faces of below-grade masonry walls, where indicated, in 2 uniform coats to a 
total thickness of 3/4 inch (19 mm).  Dampen wall before applying first coat and scarify first coat 
to ensure full bond to subsequent coat. 


B. Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum surface 
variation of 1/8 inch per foot (3 mm per 300 mm).  Form a wash at top of parging and a cove at 
bottom. 


C. Damp-cure parging for at least 24 hours and protect parging until cured. 


3.13 REPAIRING, POINTING, AND CLEANING 


A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 
damaged or that do not match adjoining units.  Install new units to match adjoining units; install 
in fresh mortar, pointed to eliminate evidence of replacement. 


B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar.  Point up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance.  Prepare joints for sealant application, 
where indicated. 


C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove 
mortar fins and smears before tooling joints. 


D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows: 


1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape 
hoes or chisels. 


2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 
comparison purposes.  Obtain Architect's approval of sample cleaning before proceeding 
with cleaning of masonry. 
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3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 
them with liquid strippable masking agent or polyethylene film and waterproof masking 
tape. 


4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 
rinsing surfaces thoroughly with clear water. 


5. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to 
type of stain on exposed surfaces. 


3.14 MASONRY WASTE DISPOSAL 


A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's 
property.  At completion of unit masonry work, remove from Project site. 


B. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill 
material as fill is placed. 


1. Crush masonry waste to less than 4 inches (100 mm) in each dimension. 
2. Mix masonry waste with at least two parts of specified fill material for each part of 


masonry waste.  Fill material is specified in Division 31 Section "Earth Moving." 
3. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade. 


C. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as 
described above, and other masonry waste, and legally dispose of off Owner's property. 


END OF SECTION 042200 
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SECTION 061600 - SHEATHING 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section Includes: 


1. Roof sheathing. 


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. For products receiving a waterborne treatment, include statement that moisture content 
of treated materials was reduced to levels specified before shipment to Project site. 


2. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment. 


1.4 QUALITY ASSURANCE 


A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-
retardant-treated material, an inspection agency acceptable to authorities having jurisdiction 
that periodically performs inspections to verify that the material bearing the classification 
marking is representative of the material tested. 


1.5 DELIVERY, STORAGE, AND HANDLING 


A. Stack panels flat with spacers beneath and between each bundle to provide air circulation.  
Protect sheathing from weather by covering with waterproof sheeting, securely anchored.  
Provide for air circulation around stacks and under coverings. 


PART 2 - PRODUCTS" 


2.1 WOOD PANEL PRODUCTS 


A. Plywood:  DOC PS 2 unless otherwise indicated. 
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B. Thickness:  As needed to comply with requirements specified, but not less than thickness 
indicated. 


C. Factory mark panels to indicate compliance with applicable standard. 


2.2 ROOF SHEATHING 


A. Plywood Roof Sheathing:  Structural I sheathing. 
1. Nominal Thickness:  Not less than 15/32 inch (11.9 mm). or as required to meet wind 


design loads per the Florida Building Code 


2.3 FASTENERS 


A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this article for material and manufacture. 


B. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing:  ASTM C 954, 
except with wafer heads and reamer wings, length as recommended by screw manufacturer for 
material being fastened. 


1. For wall and roof sheathing panels, provide screws with organic-polymer or other 
corrosion-protective coating having a salt-spray resistance of more than 800 hours 
according to ASTM B 117. 


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. Coordinate [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. 


D. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements. 


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 WOOD STRUCTURAL PANEL INSTALLATION 


A. General:  Comply with applicable recommendations in APA Form No. E30, "Engineered Wood 
Construction Guide," for types of structural-use panels and applications indicated. 
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B. Fastening Methods:  Fasten panels as indicated below: 


1. Wall and Roof Sheathing: 


a. Screw to cold-formed metal framing. 
b. Space panels 1/8 inch (3 mm) apart at edges and ends. 


END OF SECTION 061600 








Construction Documents 
Lincoln Splash Park, Palmetto, FL 


 


SECTION 061753                                          ISSUED 08/16/2010 Page 1 of 5


SECTION 061753 - SHOP-FABRICATED WOOD TRUSSES 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section Includes: 


1. Wood roof trusses. 


B. Allowances:  Provide wood truss bracing under the Metal-Plate-Connected Truss Bracing 
Allowance as specified in Division 01 Section "Allowances." 


1.3 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. 


1.4 ACTION SUBMITTALS 


A. Shop Drawings:  Show fabrication and installation details for trusses. 


1. Show location, pitch, span, camber, configuration, and spacing for each type of truss 
required. 


2. Indicate sizes, stress grades, and species of lumber. 
3. Indicate locations, sizes, and materials for permanent bracing required to prevent 


buckling of individual truss members due to design loads. 
4. Indicate type, size, material, finish, design values, orientation, and location of metal 


connector plates. 
5. Show splice details and bearing details. 


B. Delegated-Design Submittal:  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. 


1.5 INFORMATIONAL SUBMITTALS 


A. Qualification Data:  For 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. 
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C. Product Certificates:  For metal-plate-connected wood trusses, signed by officer of truss 
fabricating firm. 


1.6 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 that 
complies with quality-control procedures in TPI 1 and that involves third-party inspection by an 
independent testing and inspecting agency acceptable to Architect and authorities having 
jurisdiction. 


C. Testing Agency Qualifications:  For testing agency providing classification marking for fire-
retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested. 


1.7 DELIVERY, STORAGE, AND HANDLING 


A. Handle and store trusses to comply with recommendations in TPI 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 Division 01 Section 
"Quality Requirements," to design metal-plate-connected wood trusses. 


B. Structural Performance:  Provide metal-plate-connected wood trusses 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: 


C. Comply with applicable requirements and recommendations of the following publications: 
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1. TPI 1, "National Design Standard for Metal Plate Connected Wood Truss Construction." 
2. TPI DSB, "Recommended Design Specification for Temporary Bracing of Metal Plate 


Connected Wood Trusses." 
3. TPI BCSI, "Building Component Safety Information:  Guide to Good Practice for 


Handling, Installing, Restraining, & Bracing Metal Plate Connected Wood Trusses." 


D. Wood Structural Design Standard:  Comply with applicable requirements in AF&PA's "National 
Design Specifications for Wood Construction" and its "Supplement." 


2.2 DIMENSION LUMBER 


A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 


1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. 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. 


2.3 METAL CONNECTOR PLATES 


A. Source Limitations:  Obtain metal connector plates from single manufacturer. 


B. General:  Fabricate connector plates to comply with TPI 1. 


C. Hot-Dip Heavy-Galvanized-Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 inch (0.9 mm) thick. 


1. Use for wood-preservative-treated lumber and where indicated. 


2.4 FASTENERS 


A. General:  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. 


2. Where trusses are exposed to weather, in ground contact, made from pressure-
preservative treated wood, or in area of high relative humidity, provide fasteners with hot-
dip zinc coating complying with ASTM A 153/A 153M 


B. Nails, Brads, and Staples:  ASTM F 1667. 


2.5 MISCELLANEOUS MATERIALS 


A. Galvanizing Repair Paint:  SSPC-Paint 20, with dry film containing a minimum of 94 percent 
zinc dust by weight. 
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2.6 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. 


2.7 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 does 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 
installing. 


C. 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. 


D. Install and brace trusses according to TPI recommendations and as indicated. 


E. Install trusses plumb, square, and true to line and securely fasten to supporting construction. 


F. Space trusses [16 inches (406 mm) o.c.] [24 inches (610 mm) o.c.] [as indicated]; adjust and 
align trusses in location before permanently fastening. 


G. Securely connect each truss ply required for forming built-up girder trusses. 
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1. Anchor trusses to girder trusses as indicated. 


H. 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. 


I. Install wood trusses within installation tolerances in TPI 1. 


J. Do not alter trusses in field.  Do not cut, drill, notch, or remove truss members. 


K. Replace wood trusses that are damaged or do not meet 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. 


3.2 REPAIRS AND 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. 


B. 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. 


C. Repair damaged galvanized coatings on exposed surfaces with galvanized repair paint 
according to ASTM A 780 and manufacturer's written instructions. 


END OF SECTION 061753 
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SECTION 074113 - METAL ROOF PANELS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section Includes: 


1. Exposed-fastener, lap-seam metal roof panels. 
2. Division 07 Section "Joint Sealants" for field-applied sealants not otherwise specified in 


this Section. 


1.3 DEFINITIONS 


A. Metal Roof Panel Assembly:  Metal roof panels, attachment system components, miscellaneous 
metal framing, thermal insulation, and accessories necessary for a complete weathertight 
roofing system. 


1.4 PERFORMANCE REQUIREMENTS 


A. General Performance:  Metal roof panels shall comply with performance requirements without 
failure due to defective manufacture, fabrication, installation, or other defects in construction. 


B. Water Penetration:  No water penetration when tested according to ASTM E 1646 at the 
following test-pressure difference: 


C. Wind-Uplift Resistance:  Provide metal roof panel assemblies that comply wind-uplift-resistance 
class indicated. 


1. See Wind Diagram on Cover  Sheet A001.. 


D. Structural Performance:  Provide metal roof panel assemblies capable of withstanding the 
effects of gravity loads and the following loads and stresses within limits and under conditions 
indicated, based on testing according to ASTM E 1592: 


1. Wind Loads:  Determine loads based on the following minimum design wind pressures: 
See Wind Diagram on Cover  Sheet A001.. 


2. All work to comply with the Florida Building Code 2007 with 2009 updates. 
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1.5 ACTION SUBMITTALS 


A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for each type of 
roof panel and accessory. 


B. Shop Drawings:  Show fabrication and installation layouts of metal roof panels; details of edge 
conditions, side-seam and endlap joints, panel profiles, corners, anchorages, trim, flashings, 
closures, and accessories; and special details.  Distinguish between factory- and field-
assembled work. 


1. Accessories:  Include details of the following items, at a scale of not less than 1-1/2 
inches per 12 inches (1:10): 


a. Flashing and trim. 


C. Samples for Initial Selection:  For each type of metal roof panel indicated with factory-applied 
color finishes. 


1. Include similar Samples of trim and accessories involving color selection. 


D. Samples for Verification:  For each type of exposed finish required, prepared on Samples of 
size indicated below:. 


1. Metal [Roof] Panels:  12 inches (300 mm) long by actual panel width.  Include fasteners, 
closures, and other metal roof panel accessories. 


2. Trim and Closures:  12 inches (300 mm) long.  Include fasteners and other exposed 
accessories. 


3. Accessories:  12-inch- (300-mm-) long Samples for each type of accessory. 


1.6 INFORMATIONAL SUBMITTALS 


A. Coordination Drawings:  Roof plans, drawn to scale, on which the following are shown and 
coordinated with each other, based on input from installers of the items involved: 


1. Roof panels and attachments. 
2. Pre-Engineered wood Trusses. 
3. Roof-mounted items including roof hatches, equipment supports, pipe supports and 


penetrations, lighting fixtures, snow guards, and items mounted on roof curbs. 


B. Manufacturer Certificates:  Signed by manufacturer certifying that roof panels comply with 
energy performance requirements specified in "Performance Requirements" Article. 


1. Submit evidence of meeting performance requirements. 


C. Qualification Data:  For qualified Installer. 


D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for each product. 


E. Field quality-control reports. 


F. Warranties:  Samples of special warranties. 
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1.7 CLOSEOUT SUBMITTALS 


A. Maintenance Data:  For metal roof panels to include in maintenance manuals. 


1.8 QUALITY ASSURANCE 


A. Installer Qualifications:  An employer of workers trained and approved by manufacturer. 


Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated. 


B. Source Limitations:  Obtain each type of metal roof panels from single source from single 
manufacturer. 


1.9 DELIVERY, STORAGE, AND HANDLING 


A. Deliver components, sheets, 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. 


B. Unload, store, and erect metal roof panels in a manner to prevent bending, warping, twisting, 
and surface damage. 


C. Stack metal roof panels on platforms or pallets, covered with suitable weathertight and 
ventilated covering.  Store metal roof panels to ensure dryness.  Do not store metal roof panels 
in contact with other materials that might cause staining, denting, or other surface damage. 


D. Protect strippable protective covering on metal roof panels from exposure to sunlight and high 
humidity, except to extent necessary for period of metal roof panel installation. 


1.10 PROJECT CONDITIONS 


A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit metal roof panel work to be performed according to manufacturer's written 
instructions and warranty requirements. 


B. Field Measurements:  Verify actual dimensions of construction contiguous with metal roof 
panels by field measurements before fabrication. 


1.11 COORDINATION 


A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with 
actual equipment provided. 


B. Coordinate metal roof panels with rain drainage work, flashing, trim, and construction of decks, 
pre engineered truss, and other adjoining work to provide a leakproof, secure, and noncorrosive 
installation. 


1.12 WARRANTY 
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A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace metal roof panel assemblies 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, metal finishes, and other materials beyond normal 


weathering. 


2. Warranty Period:  One  year installation from date of Substantial Completion. 


B. Special Warranty on Panel Finishes:  Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace metal 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 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 


2. Finish Warranty Period:  10 years from date of Substantial Completion. 


C. Special Weathertightness Warranty:  Manufacturer's standard form in which manufacturer 
agrees to repair or replace metal roof panel assemblies that fail to remain weathertight, 
including leaks, within specified warranty period. 


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


PART 2 - PRODUCTS 


2.1 PANEL MATERIALS 


A. Metallic-Coated Steel Sheet:  Restricted flatness steel sheet metallic coated by the hot-dip 
process and prepainted by the coil-coating process to comply with ASTM A 755/A 755M. 


1. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Class AZ50 coating 
designation, Grade 40 (Class AZM150 coating designation, Grade 275); structural 
quality. 


2. Surface:  Smooth, flat finish. 
3. Exposed Coil-Coated Finish: 


a. 4-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing not less than 
70 percent PVDF resin by weight in color coat and clear coats.  Prepare, pretreat, 
and apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 


b. Plastisol:  Epoxy primer and vinyl plastisol topcoat; with a dry film thickness of not 
less than 0.2 mil (0.005 mm) for primer and 3.8 mil (0.97 mm) for topcoat. 


4. 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 (0.013 mm). 
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B. Panel Sealants: 


1. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 
sealant tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, 
nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick. 


2. Joint Sealant:  ASTM C 920; elastomeric polyurethane, polysulfide, 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. 


3. Butyl-Rubber-Based, Solvent-Release Sealant:  ASTM C 1311. 


2.2 UNDERLAYMENT MATERIALS 


A. Self-Adhering, High-Temperature Sheet:  30 to 40 mils (0.76 to 1.0 mm) thick minimum, 
consisting of slip-resisting, polyethylene-film top surface laminated to layer of butyl or SBS-
modified asphalt adhesive, with release-paper backing; cold applied.  Provide primer when 
recommended by underlayment manufacturer. 


1. Thermal Stability:  Stable after testing at 240 deg F (116 deg C); ASTM D 1970. 
2. Low-Temperature Flexibility:  Passes after testing at minus 20 deg F (29 deg C); 


ASTM D 1970. 


2.3 MISCELLANEOUS MATERIALS 


A. Panel Fasteners:  Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded 
studs, and other suitable fasteners 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, PVC, or neoprene sealing washers. 


B. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil (0.4-
mm) dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos 
fibers, sulfur components, and other deleterious impurities. 


2.4 EXPOSED-FASTENER, LAP-SEAM METAL ROOF PANELS 


A. General:  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 in side laps.  Include accessories required for weathertight installation. 


B. Vee-Rib-Profile, Exposed-Fastener Metal Roof Panels Formed with raised, V-shaped ribs and 
recesses that are approximately same size, evenly spaced across panel width, and with 
rib/recess sides angled at approximately 45 degrees. 


1. Material:  Aluminum-zinc alloy-coated steel sheet, 0.064-inch (1.63-mm) nominal 
thickness. 


a. Exterior Finish:  4-coat fluoropolymer 
b. Color:  As indicated by manufacturer's designations 


2. Rib Spacing:  12 inches (305 mm) o.c. 
3. Panel Coverage:   
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2.5 ACCESSORIES 


A. Roof Panel Accessories:  Provide components approved by roof panel manufacturer and as 
required for a complete metal roof panel assembly including trim, copings, fasciae, corner units, 
ridge closures, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items.  
Match material and finish of metal roof panels unless otherwise indicated. 


1. Closures:  Provide closures at eaves and ridges, fabricated of same metal as metal roof 
panels. 


2. Closure Strips:  Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 
closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure 
strips; cut or premolded to match metal roof panel profile.  Provide closure strips where 
indicated or necessary to ensure weathertight construction. 


3. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer. 


B. Flashing and Trim:  Formed from same material as roof panels, prepainted with coil coating, 
minimum [0.018 inch (0.45 mm)] <Insert thickness> thick.  Provide flashing and trim as required 
to seal against weather and to provide finished appearance.  Locations include, but are not 
limited to, eaves, rakes, corners, bases, framed openings, ridges, fasciae, and fillers.  Finish 
flashing and trim with same finish system as adjacent metal roof panels. 


2.6 FABRICATION 


A. Fabricate and finish metal roof panels and accessories at the factory to greatest extent possible, 
by manufacturer's standard procedures and processes and as necessary to fulfill indicated 
performance requirements.  Comply with indicated profiles and with dimensional and structural 
requirements. 


B. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length 
of panel. 


C. Fabricate metal roof panel side laps with factory-installed captive gaskets or separator strips 
that provide a tight seal and prevent metal-to-metal contact, in a manner that will seal 
weathertight and minimize noise from movements within panel assembly. 


D. Sheet Metal Accessories:  Fabricate flashing and trim to comply with recommendations in 
SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions, metal, and 
other characteristics of item indicated. 


1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, 
and tool marks and that are true to line and levels indicated, with exposed edges folded 
back to form hems. 


2. End Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form 
seams and seal with epoxy seam sealer.  Rivet joints for additional strength. 


3. End Seams for Other Than Aluminum:  Fabricate nonmoving seams with flat-lock seams.  
Tin edges to be seamed, form seams, and solder. 


4. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate 
elastomeric sealant to comply with SMACNA standards. 


5. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not 
allowed on faces of accessories exposed to view. 


6. Fabricate cleats and attachment devices of size and metal thickness recommended by 
SMACNA's "Architectural Sheet Metal Manual" or by metal roof panel manufacturer for 
application, but not less than thickness of metal being secured. 
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2.7 FINISHES 


A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 


B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 


C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, metal roof panel supports, and other conditions 
affecting performance of the Work. 


B. Examine primary and secondary roof framing to verify that rafters, purlins, angles, channels, 
and other structural panel support members and anchorages have been installed within 
alignment tolerances required by metal roof panel manufacturer. 


C. 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. 


D. 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 metal roof panel 
installation. 


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


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


3.2 PREPARATION 


A. Clean substrates of substances harmful to insulation, including removing projections capable of 
interfering with insulation attachment. 


B. Miscellaneous Framing:  Install subpurlins, eave angles, furring, and other miscellaneous roof 
panel support members and anchorage according to metal roof panel manufacturer's written 
instructions. 


1. Soffit Framing:  as required to comply with requirements for assemblies indicated. 


3.3 UNDERLAYMENT INSTALLATION 
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A. Self-Adhering Sheet Underlayment:  Apply primer if required by manufacturer.  Comply with 
temperature restrictions of underlayment manufacturer for installation.  Apply at locations 
indicated below wrinkle free, in shingle fashion to shed water, and with end laps of not less than 
6 inches (150 mm) staggered 24 inches (600 mm) between courses.  Overlap side edges not 
less than 3-1/2 inches (90 mm) Roll laps with roller.  Cover underlayment within 14 days. 


1. Roof perimeter for a distance up from eaves of 24 inches (600 mm) beyond interior wall 
line. 


2. Valleys, from lowest point to highest point, for a distance on each side of 18 inches (460 
mm).  Overlap ends of sheets not less than 6 inches (150 mm). 


3. Hips and ridges for a distance on each side of 12 inches (300 mm) 
4. Around penetrating elements for a distance from element of 18 inches (460 mm). 


B. Install flashings to cover underlayment to comply with requirements specified in Division 07 
Section "Sheet Metal Flashing and Trim." 


3.4 METAL ROOF PANEL INSTALLATION, GENERAL 


A. Provide metal roof panels of full length from eave to ridge unless otherwise indicated or 
restricted by shipping limitations. 
1. . 


B. Install metal roof panels as follows: 


1. Commence metal roof panel installation and install minimum of 300 sq. ft. (27.8 sq. m.) in 
presence of factory-authorized representative. 


2. Field cutting of metal panels by torch is not permitted. 
3. Locate and space fastenings in uniform vertical and horizontal alignment. 
4. Provide metal closures at hip caps. 
5. Flash and seal metal roof panels with weather closures at eaves, rakes, and perimeter of 


all openings. 
6. Install ridge and hip caps as metal roof panel work proceeds. 
7. End Splices:  Locate panel end splices over, but not attached to, structural supports.  


Stagger panel end splices to avoid a four-panel splice condition. 
8. Install metal flashing to allow moisture to run over and off metal roof panels. 


C. Fasteners: 


1. Steel Roof Panels:  Use stainless-steel fasteners for surfaces exposed to the exterior and 
galvanized-steel fasteners for surfaces exposed to the interior. 


D. Anchor Clips:  Anchor metal roof panels and other components of the Work securely in place, 
using manufacturer's approved fasteners according to manufacturers' written instructions. 


E. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, 
protect against galvanic action by painting contact surfaces with bituminous coating, by applying 
rubberized-asphalt underlayment to each contact surface, or by other permanent separation as 
recommended by metal roof panel manufacturer. 


1. Coat back side of roof panels with bituminous coating where roof panels will contact 
wood, ferrous metal, or cementitious construction. 
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F. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where required for 
weatherproof performance of metal roof panel assemblies.  Provide types of gaskets, fillers, and 
sealants indicated or, if not indicated, types recommended by metal roof panel manufacturer. 


1. Seal metal roof panel end laps with double beads of tape or sealant, full width of panel.  
Seal side joints where recommended by metal roof panel manufacturer. 


2. Prepare joints and apply sealants to comply with requirements in Division 07 Section 
"Joint Sealants." 


3.5 METAL ROOF PANEL INSTALLATION 


A. Lap-Seam Metal Roof Panels:  Fasten metal roof panels to supports with fasteners at each 
lapped joint at location and spacing recommended by manufacturer. 


1. Apply panels and associated items for neat and weathertight enclosure.  Avoid "panel 
creep" or application not true to line. 


2. Lap ribbed or fluted sheets one full rib corrugation. 
3. Provide metal-backed neoprene or EPDM washers under heads of exposed fasteners 


bearing on weather side of metal roof panels. 
4. 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. 


5. 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. 


6. Provide sealant tape at lapped joints of metal roof panels and between panels and 
protruding equipment, vents, and accessories. 


7. Apply a continuous ribbon of sealant tape to weather-side surface of fastenings on end 
laps, and on side laps of nesting-type panels; on side laps of corrugated nesting-type, 
ribbed, or fluted panels; and elsewhere as needed to make panels weatherproof to 
driving rains. 


8. At panel end splices, nest panels with minimum 6-inch (150-mm) end lap, sealed with 
butyl-rubber sealant and fastened together by interlocking clamping plates. 


3.6 ACCESSORY INSTALLATION 


A. General:  Install accessories with positive anchorage to building and weathertight mounting and 
provide for thermal expansion.  Coordinate installation with flashings and other components. 


1. Install components required for a complete metal roof panel assembly including trim, 
copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, 
and similar items. 


B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners 
where possible, and set units true to line and level as indicated.  Install work with laps, joints, 
and seams that will be permanently watertight and weather resistant. 


1. Install exposed flashing and trim that is without excessive oil canning, buckling, and tool 
marks and that is true to line and levels indicated, with exposed edges folded back to 
form hems.  Install sheet metal flashing and trim to fit substrates and to result in 
waterproof and weather-resistant performance. 
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2. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  
Space movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 
inches (600 mm) of corner or intersection.  Where lapped expansion provisions cannot be 
used or would not be sufficiently weather resistant and waterproof, form expansion joints 
of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with mastic 
sealant (concealed within joints). 


C. Pipe Flashing:  Form flashing around pipe penetration and metal roof panels.  Fasten and seal 
to metal roof panels as recommended by manufacturer. 


3.7 ERECTION TOLERANCES 


A. Installation Tolerances:  Shim and align metal roof panel units within installed tolerance of 1/4 
inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within 1/8-inch (3-mm) 
offset of adjoining faces and of alignment of matching profiles. 


3.8 FIELD QUALITY CONTROL 


A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
metal roof panel installation, including accessories.  Report results in writing. 


B. Remove and replace applications of metal roof panels where inspections indicate that they do 
not comply with specified requirements. 


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


3.9 CLEANING 


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. 


B. 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 
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SECTION 079200 - JOINT SEALANTS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section Includes: 


1. Silicone joint sealants. 
2. Urethane joint sealants. 


B. Related Sections: 


1. Division 04 Section "Unit Masonry" for masonry control and expansion joint fillers and 
gaskets. 


1.3 PRECONSTRUCTION TESTING 


A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for 
testing indicated below, samples of materials that will contact or affect joint sealants. 


1. Use ASTM C 1087 to determine whether priming and other specific joint preparation 
techniques are required to obtain rapid, optimum adhesion of joint sealants to joint 
substrates. 


2. Submit not fewer than eight pieces of each kind of material, including joint substrates, 
shims, joint-sealant backings, secondary seals, and miscellaneous materials. 


3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 
4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 


corrective measures including use of specially formulated primers. 
5. Testing will not be required if joint-sealant manufacturers submit joint preparation data 


that are based on previous testing, not older than 24 months, of sealant products for 
adhesion to, and compatibility with, joint substrates and other materials matching those 
submitted. 


B. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to 
Project joint substrates as follows: 


1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect. 
2. Conduct field tests for each application indicated below: 


a. Each kind of sealant and joint substrate indicated. 


3. Notify Architect seven days in advance of dates and times when test joints will be 
erected. 







 Construction Documents 
Lincoln Splash Park, Palmetto, FL 


 


SECTION 079200                                          ISSUED 08/16/2010 Page 2 of 6


4. Arrange for tests to take place with joint-sealant manufacturer's technical representative 
present. 


a. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant 
Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, 
in ASTM C 1521. 


1) For joints with dissimilar substrates, verify adhesion to each substrate 
separately; extend cut along one side, verifying adhesion to opposite side.  
Repeat procedure for opposite side. 


5. Report whether sealant failed to adhere to joint substrates or tore cohesively.  Include 
data on pull distance used to test each kind of product and joint substrate.  For sealants 
that fail adhesively, retest until satisfactory adhesion is obtained. 


6. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing 
adhesive failure from testing, in absence of other indications of noncompliance with 
requirements, will be considered satisfactory.  Do not use sealants that fail to adhere to 
joint substrates during testing. 


1.4 ACTION SUBMITTALS 


A. Product Data:  For each joint-sealant product indicated. 


B. Samples for Initial Selection:  Manufacturer's 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 kind and color of joint sealant required, provide Samples 
with joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long 
strips of material matching the appearance of exposed surfaces adjacent to joint sealants. 


D. Joint-Sealant Schedule:  Include the following information: 


1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 


1.5 INFORMATIONAL SUBMITTALS 


A. Qualification Data:  For qualified Installer 


B. Preconstruction Compatibility and Adhesion Test Reports:  From sealant manufacturer, 
indicating the following: 


1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants. 


2. Interpretation of test results and written recommendations for primers and substrate 
preparation needed for adhesion. 


C. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation 
methods resulted in optimum adhesion to joint substrates based on testing specified in 
"Preconstruction Testing" Article. 







 Construction Documents 
Lincoln Splash Park, Palmetto, FL 


 


SECTION 079200                                          ISSUED 08/16/2010 Page 3 of 6


D. Warranties:  Sample of special warranties. 


1.6 QUALITY ASSURANCE 


A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 


B. Source Limitations:  Obtain each kind of joint sealant from single source from single 
manufacturer. 


C. Product Testing:  Test joint sealants using a qualified testing agency. 


1. Testing Agency Qualifications:  An independent testing agency qualified according to 
ASTM C 1021 to conduct the testing indicated. 


2. Test according to SWRI's Sealant Validation Program for compliance with requirements 
specified by reference to ASTM C 920 for adhesion and cohesion under cyclic 
movement, adhesion-in-peel, and indentation hardness. 


1.7 PROJECT CONDITIONS 


A. Do not proceed with installation of joint sealants under the following conditions: 


1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer[ or are below 40 deg F (5 deg C)]. 


2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 


applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed 


from joint substrates. 


1.8 WARRANTY 


A. Special warranties specified in this article exclude deterioration or failure of joint sealants from 
the following: 


1. Movement of the structure caused by structural settlement or errors attributable to design 
or construction resulting in stresses on the sealant exceeding sealant manufacturer's 
written specifications for sealant elongation and compression. 


2. Disintegration of joint substrates from natural 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. 


PART 2 - PRODUCTS 


2.1 MATERIALS, GENERAL 


A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience. 
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B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied joint sealant specified, including those referencing ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates. 


1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for joints that 
will be continuously immersed in liquids, provide products that have undergone testing 
according to ASTM C 1247.  Liquid used for testing sealants is deionized water, unless 
otherwise indicated. 


C. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in 
repeated contact with food, provide products that comply with 21 CFR 177.2600. 


D. Colors of Exposed Joint Sealants:  As indicated by manufacturer's designations 


2.2 SILICONE JOINT SEALANTS 


A. Multicomponent, Pourable, Traffic-Grade, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, 
Type M, Grade P, Class 100/50, for Use T. 


2.3 URETHANE JOINT SEALANTS 


A. Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, 
Grade NS, Class 50, for Use T. 


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 joint-
sealant performance. 


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. 
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b. Masonry. 


3. Remove laitance and form-release agents from concrete. 


3.3 INSTALLATION OF JOINT SEALANTS 


A. General:  Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply. 


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


C. Install bond-breaker tape behind sealants where sealant backings are not used between 
sealants and backs of joints. 


D. 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. 


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


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


discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated. 
4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193. 
5. Provide recessed joint configuration of recess depth and at locations indicated per 


Figure 8C in ASTM C 1193. 


3.4 FIELD QUALITY CONTROL 


A. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from 
testing or noncompliance with other indicated requirements will be considered satisfactory.  
Remove sealants that fail to adhere to joint substrates during testing or to comply with other 
requirements.  Retest failed applications until test results prove sealants comply with indicated 
requirements. 


3.5 CLEANING 


A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved in writing by manufacturers of joint sealants and 
of products in which joints occur. 


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


3.7 JOINT-SEALANT SCHEDULE 


A. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces[ <JS-#>]. 


1. Joint Locations: 


a. Isolation joints in cast-in-place concrete slabs. 


2. Silicone Joint Sealant:  [Multicomponent, pourable, traffic grade, neutral curing]. 


END OF SECTION 079200 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section includes hollow-metal work. 


B. Related Requirements: 
1. Section 087100 "Door Hardware"for door hardware for hollow-metal doors. 


1.3 DEFINITIONS 


A. Minimum Thickness:  Minimum thickness of base metal without coatings according to NAAMM-
HMMA 803 or SDI A250.8. 


1.4 COORDINATION 


A. Coordinate anchorage installation for hollow-metal frames.  Furnish setting drawings, templates, 
and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors.  Deliver such items to Project site in time for installation. 


1.5 PREINSTALLATION MEETINGS 


A. Preinstallation Conference:  Conduct conference at Project site. 


1.6 ACTION SUBMITTALS 


A. Product Data:  For each type of product. 


1. Include construction details, material descriptions, core descriptions, and finishes. 


B. Shop Drawings:  Include the following: 


1. Elevations of each door type. 
2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 
4. Locations of reinforcement and preparations for hardware. 
5. Details of each different wall opening condition. 
6. Details of anchorages, joints, field splices, and connections. 
7. Details of accessories. 
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8. Details of moldings, removable stops, and glazing. 
9. Details of conduit and preparations for power, signal, and control systems. 


C. Samples for Initial Selection:  For units with factory-applied color finishes. 


D. Samples for Verification: 


1. For each type of exposed finish required, prepared on Samples of not less than 3 by 5 
inches (75 by 127 mm).. 


2. For "Doors" and "Frames" subparagraphs below, prepare Samples approximately 12 by 
12 inches  to demonstrate compliance with requirements for quality of materials and 
construction: 


a. Doors:  Show vertical-edge, top, and bottom construction; core construction; and 
hinge and other applied hardware reinforcement.  Include separate section 
showing glazing if applicable. 


b. Frames:  Show profile, corner joint, floor and wall anchors, and silencers.  Include 
separate section showing fixed hollow-metal panels and glazing if applicable. 


E. Schedule:  Provide a schedule of hollow-metal work prepared by or under the supervision of 
supplier, using same reference numbers for details and openings as those on Drawings.  
Coordinate with final Door Hardware Schedule. 


1.7 INFORMATIONAL SUBMITTALS 


A. Product Test Reports:  For each type of hollow-metal door and frame assembly, for tests 
performed by a qualified testing agency. 


B. Oversize Construction Certification:  For assemblies required to be fire rated and exceeding 
limitations of labeled assemblies. 


1.8 DELIVERY, STORAGE, AND HANDLING 


A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit 
and Project-site storage.  Do not use nonvented plastic. 


1. Provide additional protection to prevent damage to factory-finished units. 


B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 
to jambs and mullions. 


C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 
4-inch- high wood blocking.  Provide minimum 1/4-inch (6-mm) space between each stacked 
door to permit air circulation. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


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: 
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1. Amweld International, LLC. 
2. Commercial Door & Hardware Inc. 
3. Curries Company; an Assa Abloy Group company. 
4. Hollow Metal Xpress.. 
5. Republic Doors and Frames. 
6. Steelcraft; an Ingersoll-Rand company. 


B. Source Limitations:  Obtain hollow-metal work from single source from single manufacturer. 


2.2 INTERIOR DOORS AND FRAMES 


A. Construct interior doors and frames to comply with the standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 
specified. 


B. Commercial Doors and Frames:  NAAMM-HMMA 861.   


1. Physical Performance:  Level A according to SDI A250.4. 
2. Doors: 


a. Type:  As indicated in the Door and Frame Schedule. 
b. Thickness:  1-3/4 inches 
c. Face:  cold-rolled steel sheet, minimum thickness of 0.042 inch. 
d. Edge Construction:  Continuously welded with no visible seam. 
e. Core:  Steel stiffened. 


3. Frames: 


a. Materials: Uncoated steel sheet, minimum thickness of 0.053 inch (1.3 mm) for 
door openings 48 inches (1219 mm) or less, or window frames; minimum thickness 
of 0.067 inch (1.7 mm)for door openings greater than 48 inches (1219 mm). 


b. Construction:  Full profile welded. 


4. Exposed Finish:  Prime. 


2.3 EXTERIOR HOLLOW-METAL DOORS AND FRAMES 


A. Construct exterior doors and frames to comply with the standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 
specified. 


B. Extra-Heavy-Duty Doors and Frames:  SDI A250.8, Level 3 


1. Physical Performance:  Level A according to SDI A250.4. 
2. Doors: 


a. Type:  As indicated in the Door and Frame Schedule. 
b. Thickness:  1-3/4 inches 
c. Face:  Metallic-coated steel sheet, minimum thickness of 0.053 inch, with minimum 


A40 (ZF120) coating. 
d. Edge Construction: Model 2, Seamless 
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e. Core:  Manufacturer's standard kraft-paper honeycomb, polystyrene, polyurethane, 
polyisocyanurate, mineral-board, or vertical steel-stiffener core at manufacturer's 
discretion. 


1) Thermal-Rated Doors:  Provide doors fabricated with thermal-resistance 
value (R-value) of not less than [2.1 deg F x h x sq. ft./Btu (0.370 K x 
sq. m/W)] when tested according to ASTM C 1363. 


3. Frames: 


a. Materials:  Metallic-coated steel sheet, minimum thickness of 0.053 inch, with 
minimum A40 (ZF120) coating. 


b. Construction: Full profile welded. 


4. Exposed Finish:  Factory. 


2.4 HOLLOW-METAL PANELS 


A. Provide hollow-metal panels of same materials, construction, and finish as adjacent door 
assemblies. 


2.5 FRAME ANCHORS 


A. Jamb Anchors (Per Florida Product approval number): 


1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not 
less than 0.042 inch  thick, with corrugated or perforated straps not less than 2 inches  
wide by 10 inches  long; or wire anchors not less than 0.177 inch  thick. 


B. Floor Anchors:  Formed from same material as frames, minimum thickness of 0.042 inch, and 
as follows: 


1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners. 


2.6 MATERIALS 


A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for 
exposed applications. 


B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, 
pitting, or surface defects; pickled and oiled. 


C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B. 


D. Frame Anchors:  ASTM A 879/A 879M, Commercial Steel (CS), 04Z (12G) coating designation; 
mill phosphatized. 


1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 
or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, 
Class B. 


E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M. 
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F. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 
attaching hollow-metal frames of type indicated. 


G. Grout:  ASTM C 476, except with a maximum slump of 4 inches (102 mm), as measured 
according to ASTM C 143/C 143M. 


H. Glazing:  Comply with requirements in Section 088000 "Glazing." 


I. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 15-mil (0.4-mm) dry film 
thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur 
components, and other deleterious impurities. 


2.7 FABRICATION 


A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form 
metal to required sizes and profiles, with minimum radius for metal thickness.  Where practical, 
fit and assemble units in manufacturer's plant.  To ensure proper assembly at Project site, 
clearly identify work that cannot be permanently factory assembled before shipment. 


B. Hollow-Metal Doors: 


1. Steel-Stiffened Door Cores:  Provide minimum thickness 0.026 inch, steel vertical 
stiffeners of same material as face sheets extending full-door height, with vertical webs 
spaced not more than 6 inches apart.  Spot weld to face sheets no more than 5 inches  
o.c.  Fill spaces between stiffeners with glass- or mineral-fiber insulation. 


C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 
as frames. 
1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 


unless otherwise indicated. 
2. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be 


grouted. 
3. Floor Anchors:  Weld anchors to bottoms of jambs with at least four spot welds per 


anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at 
bottoms of jambs. 


4. Jamb Anchors:  Provide number and spacing of anchors per Florida Product Approval 
number: 


5. Door Silencers:  Except on weather-stripped frames, drill stops to receive door silencers 
as follows.  Keep holes clear during construction. 


a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers. 
b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers. 


D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet. 


E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 
SDI A250.6, the Door Hardware Schedule, and templates. 


1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted 
door hardware. 
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2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation 
of hollow-metal work for hardware. 


F. Stops and Moldings:  Provide stops and moldings around glazed lites and louvers where 
indicated.  Form corners of stops and moldings with mitered hairline joints. 


1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow-
metal work. 


2.8 STEEL FINISHES 


A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer. 


1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure. 


B. Factory Finish:  Clean, pretreat, and apply manufacturer's standard two-coat, baked-on finish 
consisting of prime coat and thermosetting topcoat, complying with SDI A250.3. 


1. Color and Gloss:  As selected by Architect from manufacturer's full ranged gloss. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 


B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame 
installation. 


C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the 
Work. 


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


3.2 PREPARATION 


A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces. 


B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 


3.3 INSTALLATION 


A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in 
place.  Comply with Drawings and manufacturer's written instructions. 
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B. Hollow-Metal Frames:  Install hollow-metal frames of size and profile indicated.  Comply with 
SDI A250.11 or NAAMM-HMMA 840 as required by standards specified. 


1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged. 
a. Where frames are fabricated in sections because of shipping or handling 


limitations, field splice at approved locations by welding face joint continuously; 
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. 


b. Install frames with removable stops located on secure side of opening. 
c. Install door silencers in frames before grouting. 
d. Remove temporary braces necessary for installation only after frames have been 


properly set and secured. 
e. Check plumb, square, and twist of frames as walls are constructed.  Shim as 


necessary to comply with installation tolerances. 
f. Field apply bituminous coating to backs of frames that will be filled with grout 


containing antifreezing agents. 
2. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space between 


frames and masonry with grout. 
3. Installation Tolerances:  Adjust hollow-metal door frames for squareness, alignment, 


twist, and plumb to the following tolerances: 


a. Squareness:  Plus or minus 1/16 inch , measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head. 


b. Alignment:  Plus or minus 1/16 inch , measured at jambs on a horizontal line 
parallel to plane of wall. 


c. Twist:  Plus or minus 1/16 inch , measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall. 


d. Plumbness:  Plus or minus 1/16 inch , measured at jambs at floor. 


C. Hollow-Metal Doors:  Fit hollow-metal doors accurately in frames, within clearances specified 
below.  Shim as necessary. 


D. Glazing:  Comply with installation requirements in Section 088000 "Glazing" and with hollow-
metal manufacturer's written instructions. 


1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not 
more than 9 inches o.c. and not more than 2 inches  o.c. from each corner. 


3.4 ADJUSTING AND CLEANING 


A. Final Adjustments:  Check and readjust operating hardware items immediately before final 
inspection.  Leave work in complete and proper operating condition.  Remove and replace 
defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable. 


B. Remove grout and other bonding material from hollow-metal work immediately after installation. 


C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 


D. Metallic-Coated Surface Touchup:  Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 
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E. Factory-Finish Touchup:  Clean abraded areas and repair with same material used for factory 
finish according to manufacturer's written instructions. 


F. Touchup Painting:  Cleaning and touchup painting of abraded areas of paint are specified in 
painting Sections. 


END OF SECTION 081113 
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SECTION 087100    DOOR HARDWARE 


PART 1 - GENERAL 


1.1 WORK INCLUDED 


A.  The work in this section shall include furnishing of all items of finish hardware as hereinafter 
specified or obviously necessary to complete the building, except those items that are specifically 
excluded from this section of the specification. 


1.2 RELATED WORK SPECIFIED ELSEWHERE 


A. Hollow Metal Doors and Frames 


1.3 DESCRIPTION OF WORK 


A. Furnish labor and material to complete hardware work indicated, as specified herein, or as may 
be required by actual conditions at building. 


B. Include all necessary screws, bolts, expansion shields, other devices, if necessary, as required 
for proper hardware application.  The hardware supplier shall assume all responsibility for correct 
quantities. 


C. Hardware shall meet the requirements of Federal, State and Local codes having jurisdiction over 
this project, notwithstanding any real or apparent conflict therewith in these specifications. 


D. Fasteners: 
1. Hardware as furnished shall conform to published templates generally prepared for machine 


screw installation. 
2. Furnish each item complete with all screws required for installation.  Typically, all exposed 


screws installation. 
3.  Insofar as practical, furnished concealed type fasteners for hardware units that have exposed 


screws shall be furnished with Phillips flat head screws, finished to match adjacent hardware. 
4.  Door closers and exit devices to be installed with closed head through bolts (sex bolts). 


1.4 QUALITY ASSURANCE 


A. The supplier to be a directly franchised distributor of the products to be furnished and have in 
their employ an AHC (Architectural Hardware Consultant). This person is to be available for 
consultation to the architect, owner and the general contractor at reasonable times during the 
course of work. 


B. The finish hardware supplier shall prepare and submit to the architect six (6) copies of a complete 
schedule identifying each door and each set number, following the numbering system and not 
creating any separate system himself.  He shall submit the schedule for review, make corrections 
as directed and resubmit the corrected schedule for final approval.  Approval of schedule will not 
relieve Contractor of the responsibility for furnishing all necessary hardware, including the 
responsibility for furnishing correct quantities. 


C. No manufacturing orders shall be placed until detailed schedule has been submitted to the 
architect and written approval received. 


D. After hardware schedule has been approved, furnish templates required by manufacturing 
contractors for making proper provisions in their work for accurate fitting, finishing hardware 
setting.  Furnish templates in ample time to facilitate progress of work. 


E. Hardware supplier shall have an office and warehouse facilities to accommodate the materials 
used on this project. The supplier must be an authorized distributor of the products specified. 


F. The hardware manufactures are to supply both a pre-installation class as well as a post-
installation walk-thru. This is to insure proper installation and provide for any adjustments or 
replacements of hardware as required. 







  


1.5 DELIVERY, STORAGE, AND HANDLING 


A.  Wrap; protect finishing hardware items for shipment.  Deliver to manufacturing contractors 
hardware items required by them for their application; deliver balance of hardware to job; store in 
designated location.  Each item shall be clearly marked with its intended location. 


1.6 WARRANTY 


A.  The material furnished shall be warranted for one year after installation or longer as the individual 
manufacturer’s warranty permits. 


B.  Mechanical locks and Electronic Access locks shall be warranted, in writing by the manufacturer 
against failure due to defective materials and workmanship, for a period of five (5) years 
commencing from the Date of Purchase. All other electronic hardware (i.e. Power supplies, 
EL/RX/LX switches ect.) shall be warranted for one (1) year from the Date of Purchase. 


C.  Overhead door closers shall be warranted, in writing by the manufacturer against failure due to 
defective materials and workmanship, for a period of ten (10) years commencing on the Date of 
Final Completion and Acceptance. In the event of failure, the manufacture is to promptly repair or 
replace the defective with no additional cost to the Owner. 


 
 


PART 2 - PRODUCTS 


2.1 ACCEPTABLE MANUFACTURERS 


A. To the greatest extent possible, obtain each kind of hardware from only one manufacturer. 
B. All numbers and symbols used herein have been taken from the current catalogues of the 


following manufacturers. 
 
 
 


PRODUCT SPECIFIED ACCEPTABLE 
 MANUFACTURER SUBSTITUTE 
 
1) Hinges Ives Hager, Stanley 
2) Locks & Latches Schlage NONE (Owners Standard) 
3) Cylinders, Keys, Keying Schlage Everest D NONE (Owners Standard) 
4) Exit Devices Von Duprin NONE (Owners Standard) 
5) Door Closers LCN Norton 
6) OH Stops/Holders Glynn Johnson Rixson 
7) Wall Stops/Floor Ives Rockwood, Glynn Johnson 
     Stops, Flushbolts 
8) Kick Plates Ives Quality, Rockwood 
9) Threshold/Weather-strip National Guard  Pemko, Zero 
10) Silencers Ives  Glynn Johnson, Rockwood  
 


C. If material manufactured by other than that specified or listed herewith as an equal, is to be bid 
upon, permission must be requested from the architect seven (7) days prior to bidding.  If 
substitution is allowed, it will be so noted by addendum. 


2.2 FINISH OF HARDWARE: 


A.  Exterior Hinges to be Stainless Steel (32D), Interior Hinges to be Satin Chrome (26D). Door 
Closers to be Aluminum. Locks to be Satin Chrome (26D), Exit Devices to be Satin Chrome 
(26D). Overhead Holders to be Satin Chrome (26D), Flat Goods to be Satin Chrome (26D) or 
Stainless Steel (32D) and the Thresholds to be Mill Finish Aluminum. 
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2.3 HINGES AND PIVOTS: 


A. Exterior butts shall be Stainless Steel.  Butts on all out swinging doors shall be furnished with 
non-removable pins (NRP). 


B. Interior butts shall be as listed. 
C. Doors 5’ or less in height shall have two (2) butts.  Furnish one (1) additional butt for each 2’6” in 


height or fraction thereof.  Dutch door shall have two (2) butts per leaf. 


2.4 CYLINDERS AND KEYING: 


A. All locks and cylinders shall be Schlage Everest “D234” restricted, Grand Master keyed for New 
system at the factory.  


B. Contact Manatee County Government Parks and Recreation Maintenance Department to 
coordinate final lock set selections. 


C. Provide Two (2) each change keys per lock, Six (6) each grand master and master keys, six (6) 
temporary control keys, six (6) permanent control keys and fifteen (15) construction master keys.  


D. Hardware supplier to provide temporary cylinders or cores during the construction phase.  The 
contractor is to change out the temporary cylinders for the permanent cylinders. 


2.5 LOCKSETS: 


A. Locksets shall be heavy-duty Grade 1, cylindrical type, unless specified otherwise, in “ND” series, 
RHO design as manufactured by Schlage. ND85PD on staff toilets. ND95PD security classroom 
at exterior classrooms and classroom corridors. 


2.6 DOOR CLOSERS: 


A. All closers shall be LCN 4111 EDA series having non-ferrous covers, forged steel arms separate 
valves for adjusting backcheck, closing and latching cycles and adjustable spring to provide up to 
50% increase in spring power. Provide and Advanced Variable Backcheck (AVB) at all exterior 
doors. 


B. Closers shall be furnished with parallel arm mounted on all doors opening into corridors or other 
public spaces and shall be mounted to permit 180 degrees door swing wherever wall conditions 
permit.  Furnish with non-hold open arms unless otherwise indicated. Provide a special template 
arm on closers where there is an additional overhead stop. 


C. Door closer cylinders shall be of high strength cast iron construction to provide low wear 
operating capabilities of internal parts throughout the life of the installation. All door closers shall 
be tested to ANSI/BHMA A156.4 test requirements by a BHMA certified testing laboratory. A 
written certification showing successful completion of a minimum of 10,000,000 cycles must be 
provided. 


D. Door closer spindles shall be of high strength heat treated steel with a minimum diameter of 
11/16th of an inch by 3 ¼ inches in length with a minimum of 12 teeth. 


E. Door closers shall utilize temperature stable fluid capable of withstanding temperature ranges of 
120 degrees Fahrenheit to -30 degrees Fahrenheit, without requiring seasonal adjustment of 
closer speed to properly close the door. Closers for fire-rated doors shall be provided with 
temperature stabilizing fluid that complies with the standards UBC 7-2 (1997) and UL 10C. 


F. Door closers shall incorporate tamper resistant non-critical screw valves of V-slot design to 
reduce possible clogging from particles within the closer. Closers shall have separate and 
independent screw valve adjustments for latch speed, general speed, and hydraulic backcheck. 
Backcheck shall be properly located so as to effectively slow the swing of the door at a minimum 
of 10 degrees in advance of the dead stop location to protect the door frame and hardware from 
damage. The use of Pressure Release Valves (PRV) are not acceptable. 


Acceptable equal:  Norton  PR7500 


2.7 TRIM AND PLATES: 


A. Kick plates, mop plates, and armor plates, shall be .050 gauge with 32D finish. Kick plates to be 
10” high, mop plates to be 4” high.  All plates shall be two (2) inches less full width of door. 







  


B.  Push plates, pull plates, door pulls, and miscellaneous door trim shall be shown in the hardware 
schedule. 


 


2.08 DOOR STOPS: 


A.  Doorstops shall be furnished for all doors to prevent damage to doors or hardware from striking 
adjacent walls or fixtures.  Wall bumpers equal to Ives WS407CCV are preferred, but where not 
practical furnish floor stops equal to Ives FB438 series.  


B.  Where conditions prohibit the use of either wall or floor type stops, furnish surface mounted 
overhead stops equal to Glynn Johnson, 90 series exterior and 450 series interior. 


2.09 THRESHOLDS AND WEATHERSTRIP: 


A.  Thresholds and weather-strip shall be as listed in the hardware schedule. 


2.10 DOOR SILENCERS: 


A. Furnish rubber door silencers equal to Ives SR64 all new interior hollow metal frames, (2) per pair 
and (3) per single door frame. 


PART 3 - EXECUTION 


3.1 INSTALLATION: 


A. All hardware shall be applied and installed in accordance with the Finish Hardware schedule.  
Care shall be exercised not to mar or damage adjacent work. 


B.  Contractor to provide a secure lock-up for hardware delivered to the project but not yet installed. 
Control the handling and installation of hardware items that are not immediately replaceable, so 
that the completion of the work will not be delayed by hardware losses both before and after 
installation. 


C.  No hardware is to be installed until the hardware manufactures have provided a pre-installation 
class. This is to insure proper installation of the specified products. 


3.2 ADJUSTING AND CLEANING: 


A.  Contractor shall adjust all hardware in strict compliance with manufacturer’s instructions.  Prior to 
turning project to owner, contractor shall clean and make any final adjustments to the finish 
hardware. 


3.3 PROTECTION: 


A. Contractor shall protect the hardware, as it is stored on construction site in a covered and dry 
place. 


B.  Contractor shall protect exposed hardware installed on doors during the construction phase. 


3.4 HARDWARE SCHEDULE: 


A. The following schedule is furnished for whatever assistance it may afford the contractor; do not 
consider it as entirely inclusive.  Should any particular door or item be omitted in any scheduled 
hardware group, provide door or item with hardware same as required for similar purposes.  
Quantities listed are for each pair of doors or for each single door. 


B.  This hardware schedule is the basis of design by. Substitutions are allowed provided that they 
meet the following manufacturing standards.   


 
    Ingersoll Rand Security Technology 
    735 W. SR 434, Suite H 
    Longwood, Fl 32750 
    Ph: 407-571-2000 
    Fax 407-571-2006 
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C.  Any subistutions must be submitted to the Archtiect for review. The burden of documentation is 
the sole responsibility of the contractor. The Archtiect reserves the right to reject any substitutions 
based on incomplete submission or by cause. 


 
 
 Hardware Group No. 01 ALL DOORS FOR PROJECT 
 Provide each SGL door(s) with the following: 
Quantity  Description Model Number Finish Mfr 


3 EA HINGE 3CB1 4.5 X 4.5 NRP 630 IVE 
      


1 EA RIM CYLINDER 20-057 ICX 626 SCH
1 EA CORE ONLY 23-030 626 SCH
1 EA SURFACE CLOSER 4111 EDA 689 LCN
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA WALL STOP WS407CCV 630 IVE 
1 SET SEALS 5050B BRN NGP
1 EA DRIP CAP 16A AL NGP
1 EA THRESHOLD 896V AL NGP


  
 
END OF SECTION 087100 
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SECTION 092400 - PORTLAND CEMENT PLASTERING 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section Includes: 


1. Exterior portland cement plasterwork (stucco) on unit masonry. 


1.3 ACTION SUBMITTALS 


A. Product Data:  For each type of product indicated. 


B. Shop Drawings:  Show locations and installation of control and expansion joints including plans, 
elevations, sections, details of components, and attachments to other work. 


C. Samples for Initial Selection:  For each type of factory-prepared finish coat indicated. 


D. Samples for Verification:  For each type of finish coat indicated; 12 by 12 inches (305 by 305 
mm), and prepared on rigid backing. 


1.4 QUALITY ASSURANCE 


A. Mockups:  Before plastering, install mockups of at least 100 sq. ft. (9.3 sq. m) in surface area to 
demonstrate aesthetic effects and set quality standards for materials and execution. 


1. Install mockups for each type of finish indicated. 
2. Approved mockups may become part of the completed Work if undisturbed at time of 


Substantial Completion. 


1.5 DELIVERY, STORAGE, AND HANDLING 


A. Store materials inside under cover and keep them dry and protected against damage from 
weather, direct sunlight, surface contamination, corrosion, construction traffic, and other causes. 


1.6 PROJECT CONDITIONS 


A. Comply with ASTM C 926 requirements. 
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B. Interior Plasterwork:  Maintain room temperatures at greater than 40 deg F (4.4 deg C) for at 
least 48 hours before plaster application, and continuously during and after application. 


1. Avoid conditions that result in plaster drying out during curing period.  Distribute heat 
evenly; prevent concentrated or uneven heat on plaster. 


2. Ventilate building spaces as required to remove water in excess of that required for 
hydrating plaster in a manner that prevents drafts of air from contacting surfaces during 
plaster application and until plaster is dry. 


C. 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 (4.4 deg C). 
3. Protect plaster coats from freezing for not less than 48 hours after set of plaster coat has 


occurred. 


D. Factory-Prepared Finishes:  Comply with manufacturer's written recommendations for 
environmental conditions for applying finishes. 


PART 2 - PRODUCTS 


2.1 ACCESSORIES 


A. General:  Comply with ASTM C 1063 and coordinate depth of trim and accessories with 
thicknesses and number of plaster coats required. 


B. Metal Accessories: 


1. Cornerbeads:  Fabricated from  zinc-coated (galvanized) steel. 


a. Small nose cornerbead with expanded flanges; use unless otherwise indicated. 
b. Small nose cornerbead with perforated flanges; use on curved corners. 
c. Small nose cornerbead with expanded flanges reinforced by perforated stiffening 


rib; use on columns and for finishing masonry corners. 
d. Bull nose cornerbead, radius 3/4 inch (19.1 mm) minimum, with expanded flanges; 


use at locations indicated on Drawings. 


2. 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 plaster face of control joint. 


C. Plastic Accessories:  Fabricated from high-impact PVC. 


1. Cornerbeads:  With perforated flanges. 


a. Small nose cornerbead; use unless otherwise indicated. 
b. Bull nose cornerbead, radius 3/4 inch (19.1 mm) minimum; use at locations 


indicated on Drawings. 


2. Casing Beads:  With perforated flanges in depth required to suit plaster bases indicated 
and flange length required to suit applications indicated. 
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a. Square-edge style; use unless otherwise indicated. 
b. Bull-nose style, radius 3/4 inch (19.1 mm) minimum; use at locations indicated on 


Drawings. 


3. Control Joints:  One-piece-type, folded pair of unperforated screeds in M-shaped 
configuration; with perforated flanges and removable protective tape on plaster face of 
control joint. 


2.2 MISCELLANEOUS MATERIALS 


A. Water for Mixing:  Potable and free of substances capable of affecting plaster set or of 
damaging plaster, lath, or accessories. 


B. Fiber for Base Coat:  Alkaline-resistant glass or polypropylene fibers, 1/2 inch (13 mm) long, 
free of contaminants, manufactured for use in portland cement plaster. 


C. Bonding Compound:  ASTM C 932. 


D. Steel Drill Screws:  For metal-to-metal fastening, ASTM C 1002 or ASTM C 954, as required by 
thickness of metal being fastened; with pan head that is suitable for application; in lengths 
required to achieve penetration through joined materials of no fewer than three exposed 
threads. 


E. Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, not less than 0.0475-inch (1.21-
mm) diameter, unless otherwise indicated. 


2.3 PLASTER MATERIALS 


A. Masonry Cement:  ASTM C 91, Type N. 


1. Color for Finish Coats:  Gray. 


B. Lime:  ASTM C 206, Type S; or ASTM C 207, Type S. 


C. Sand Aggregate:  ASTM C 897. 


1. Color for Job-Mixed Finish Coats:  In color matching Architect's sample. 


D. Ready-Mixed Finish-Coat Plaster:  Mill-mixed portland cement, aggregates, coloring agents, 
and proprietary ingredients. 


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


2.4 PLASTER MIXES 


A. General:  Comply with ASTM C 926 for applications indicated. 


1. Fiber Content:  Add fiber to base-coat mixes after ingredients have mixed at least two 
minutes.  Comply with fiber manufacturer's written instructions for fiber quantities in 
mixes, but do not exceed 1 lb of fiber/cu. yd. (0.6 kg of fiber/cu. m) of cementitious 
materials. 







Construction Documents 
Lincoln Splash Park, Palmetto, FL 


 


 
SECTION 092400                                      ISSUED 08/16/2010 Page 4 of 5
 


B. Base-Coat Mixes:  Single base coats for two-coat plasterwork as follows: 


1. Portland Cement Mix:  For cementitious material, mix 1 part portland cement and 0 to 3/4 
part lime.  Use 2-1/2 to 4 parts aggregate per part of cementitious material. 


C. Base-Coat Mixes:  Single base coats for two-coat plasterwork as follows: 


1. Portland Cement Mix:  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. 


D. Factory-Prepared Finish-Coat Mixes:  For ready-mixed finish-coat plasters, comply with 
manufacturer's written instructions. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine areas and substrates, with Installer present, and including welded hollow-metal 
frames, cast-in anchors, and structural framing, for compliance with requirements and other 
conditions affecting performance of the Work. 


B. 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 solid substrates for plaster that are smooth or that do not have the suction capability 
required to bond with plaster according to ASTM C 926. 


3.3 INSTALLING ACCESSORIES 


A. Install according to ASTM C 1063 and at locations indicated on Drawings. 


B. Control Joints:  Install control joints at locations indicated on Drawings and in specific locations 
approved by Architect for visual effect as follows: 


1. As required to delineate plasterwork into areas (panels) of the following maximum sizes: 


a. Vertical Surfaces:  144 sq. ft. (13.4 sq. m). 
b. Horizontal and other Nonvertical Surfaces:  100 sq. ft. (9.3 sq. m). 


2. At distances between control joints of not greater than 18 feet (5.5 m) o.c. 
3. As required to delineate plasterwork into areas (panels) with length-to-width ratios of not 


greater than 2-1/2:1. 
4. Where control joints occur in surface of construction directly behind plaster. 
5. Where plasterwork areas change dimensions, to delineate rectangular-shaped areas 


(panels) and to relieve the stress that occurs at the corner formed by the dimension 
change. 
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3.4 PLASTER APPLICATION 


A. General:  Comply with ASTM C 926. 


1. Do not deviate more than plus or minus 1/4 inch in 10 feet (6.4 mm in 3 m) from a true 
plane in finished plaster surfaces, as measured by a 10-foot (3-m) 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 not 
terminate plaster at metal frame, cut base coat free from metal frame before plaster sets 
and groove finish coat at junctures with metal. 


3. Provide plaster surfaces that are ready to receive field-applied finishes indicated. 


B. Bonding Compound:  Apply on unit masonry plaster bases. 


C. Walls; Base-Coat Mix:  Scratch coat for two-coat plasterwork, 3/8 inch (10 mm) thick on 
concrete masonry. 


1. Portland cement mixes.= 


D. Plaster Finish Coats:  Apply to provide smooth flat uniform float finish. 


E. Acrylic-Based Finish Coatings:  Apply coating system, including primers, finish coats, and 
sealing topcoats, according to manufacturer's written instructions. 


3.5 PLASTER REPAIRS 


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. 


3.6 PROTECTION 


A. Remove temporary protection and enclosure of other work.  Promptly remove plaster from door 
frames, windows, and other surfaces not indicated to be plastered.  Repair floors, walls, and 
other surfaces stained, marred, or otherwise damaged during plastering. 


END OF SECTION 092400  
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SECTION 099113 - EXTERIOR PAINTING 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section includes surface preparation and the application of paint systems on exterior 
substrates.] 


1. Exterior portland cement plaster (stucco). 


B. Related Requirements: 
1. Division 09 Section "Interior Painting" for surface preparation and the application of paint 


systems on interior substrates. 


1.3 DEFINITIONS 


A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to 
ASTM D 523. 


B. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 
ASTM D 523. 


C. Gloss Level 4:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according 
to ASTM D 523. 


D. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523. 


E. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523. 


F. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523. 


1.4 ACTION SUBMITTALS 


A. Product Data:  For each type of product.  Include preparation requirements and application 
instructions. 


B. Samples for Initial Selection:  For each type of topcoat product. 


C. Samples for Verification:  For each type of paint system and each color and gloss of topcoat. 


1. Submit Samples on rigid backing, 8 inches (200 mm) square. 
2. Step coats on Samples to show each coat required for system. 
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3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 


D. Product List:  For each product indicated, include the following: 


1. Cross-reference to paint system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules. 


2. Printout of current "MPI Approved Products List" for each product category specified, with 
the proposed product highlighted. 


1.5 QUALITY ASSURANCE 


A. Mockups:  Apply mockups of each paint system indicated and each color and finish selected to 
verify preliminary selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 


1. Architect will select one surface to represent surfaces and conditions for application of 
each paint system specified in Part 3. 


a. Vertical and Horizontal Surfaces:  Provide samples of at least 100 sq. ft. (9 sq. m). 
b. Other Items:  Architect will designate items or areas required. 


2. Final approval of color selections will be based on mockups. 


a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Architect at no added cost to Owner. 


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


1.6 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 (7 deg C). 


1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 


1.7 FIELD CONDITIONS 


A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F (10 and 35 deg C). 


B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at 
temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces. 


PART 2 - PRODUCTS 


2.1 PAINT, GENERAL 
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A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed 
in its "MPI Approved Products List." 


B. Material Compatibility: 


1. Provide materials for use within each paint 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. 


2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 


C. Colors:  As selected by Architect from manufacturer's full range 


1. 30 percent of surface area will be painted with deep tones. 


2.2 WATER-BASED PAINTS. 


A. Latex, Exterior Semi-Gloss (Gloss Level 5):  MPI #11. 


2.3 SOURCE QUALITY CONTROL 


A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure: 


1. Owner will engage the services of a qualified testing agency to sample paint materials.  
Contractor will be notified in advance and may be present when samples are taken.  If 
paint materials have already been delivered to Project site, samples may be taken at 
Project site.  Samples will be identified, sealed, and certified by testing agency. 


2. Testing agency will perform tests for compliance with product requirements. 
3. Owner may direct Contractor to stop applying paints if test results show materials being 


used do not comply with product requirements.  Contractor shall remove noncomplying 
paint materials from Project site, pay for testing, and repaint surfaces painted with 
rejected materials.  Contractor will be required to remove rejected materials from 
previously painted surfaces if, on repainting with complying materials, the two paints are 
incompatible. 


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 Substrates:  When measured with an electronic moisture meter 
as follows: 


1. Portland Cement Plaster:  12 percent. 


C. Portland Cement Plaster Substrates:  Verify that plaster is fully cured. 


D. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 
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E. 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 Manual" 
applicable to substrates and paint systems indicated. 


B. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants.. 


3.3 APPLICATION 


A. Apply paints according to manufacturer's written instructions and recommendations in "MPI 
Manual." 


1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable items same as similar exposed surfaces.  Before final 


installation, paint surfaces behind permanently fixed items with prime coat only. 
3. Paint both sides and edges of exterior doors and entire exposed surface of exterior door 


frames. 
4. Do not paint over labels of independent testing agencies or equipment name, 


identification, performance rating, or nomenclature plates. 
5. Primers specified in painting schedules may be omitted on items that are factory primed 


or factory finished if acceptable to topcoat manufacturers. 


B. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance. 


C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks. 


3.4 FIELD QUALITY CONTROL 


A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry film thickness. 


1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry film thickness of applied paint does not comply with paint 


manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry film thickness that complies with paint 
manufacturer's written recommendations. 


3.5 CLEANING AND PROTECTION 


A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 
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B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 


C. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades 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 painted surfaces. 


3.6 EXTERIOR PAINTING SCHEDULE 


A. Portland Cement Plaster Substrates: 


1. Latex System: 


a. Prime Coat:  Latex, exterior, matching topcoat. 
b. Intermediate Coat:  Latex, exterior, matching topcoat. 
c. Topcoat:  Latex, exterior semi-gloss (Gloss Level 5), MPI #11. 


END OF SECTION 099113 
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SECTION 099123 - INTERIOR PAINTING 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section includes surface preparation and the application of paint systems on interior substrates. 
the following interior substrates: 


1. Concrete masonry units (CMU). 
2. Wood Ceiling. 


B. Related Requirements: 
1. Division 09 painting Sections for high-performance and special-use coatings. 
2. Division 09 Section "Exterior Painting" for surface preparation and the application of paint 


systems on exterior substrates. 


1.3 DEFINITIONS 


A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to 
ASTM D 523. 


B. Gloss Level 2:  Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, 
according to ASTM D 523. 


C. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 
ASTM D 523. 


D. Gloss Level 4:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according 
to ASTM D 523. 


E. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523. 


F. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523. 


G. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523. 


1.4 ACTION SUBMITTALS 


A. Product Data:  For each type of product.  Include preparation requirements and application 
instructions. 


B. Samples for Initial Selection:  For each type of topcoat product. 
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C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat. 


1. Submit Samples on rigid backing, 8 inches (200 mm) square. 
2. Step coats on Samples 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:  For each product indicated, include the following: 


1. Cross-reference to paint system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules. 


2. Printout of current "MPI Approved Products List" for each product category specified in 
Part 2, with the proposed product highlighted. 


3. VOC content. 


1.5 QUALITY ASSURANCE 


A. Mockups:  Apply mockups of each paint system indicated and each color and finish selected to 
verify preliminary selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 


1. Architect will select one surface to represent surfaces and conditions for application of 
each paint system specified in Part 3. 


a. Vertical and Horizontal Surfaces:  Provide samples of at least 100 sq. ft. (9 sq. m). 
b. Other Items:  Architect will designate items or areas required. 


2. Final approval of color selections will be based on mockups. 


a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Architect at no added cost to Owner. 


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


4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 


1.6 DELIVERY, STORAGE, AND HANDLING 


A. 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 (7 deg C). 


1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 


1.7 FIELD CONDITIONS 


A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F (10 and 35 deg C). 
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B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 
deg F (3 deg C) above the dew point; or to damp or wet surfaces. 


PART 2 - PRODUCTS 


2.1 PAINT, GENERAL 


A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed 
in its "MPI Approved Products List." 


B. Material Compatibility: 


1. Provide materials for use within each paint 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. 


2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 


C. Colors:  As selected by Architect from manufacturer's full range.. 


2.2 BLOCK FILLERS 


A. Block Filler, Latex, Interior/Exterior:  MPI #4. 


2.3 PRIMERS/SEALERS 


A. Primer Sealer, Alkyd, Interior:  MPI #45. 


B. Wood-Knot Sealer:  Sealer recommended in writing by topcoat manufacturer for use in paint 
systems indicated. 


2.4 WATER-BASED PAINTS 


A. Latex, Interior, Semi-Gloss, (Gloss Level 5):[  MPI #54.] 


2.5 TEXTURED COATING 


A. Primer for Textured Coating, Latex, Flat:  As recommended in writing by topcoat manufacturer. 


2.6 SOURCE QUALITY CONTROL 


A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure: 


1. Owner will engage the services of a qualified testing agency to sample paint materials.  
Contractor will be notified in advance and may be present when samples are taken.  If 
paint materials have already been delivered to Project site, samples may be taken at 
Project site.  Samples will be identified, sealed, and certified by testing agency. 
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2. Testing agency will perform tests for compliance with product requirements. 
3. Owner may direct Contractor to stop applying coatings if test results show materials 


being used do not comply with product requirements.  Contractor shall remove 
noncomplying paint materials from Project site, pay for testing, and repaint surfaces 
painted with rejected materials.  Contractor will be required to remove rejected materials 
from previously painted surfaces if, on repainting with complying materials, the two paints 
are incompatible. 


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 Substrates:  When measured with an electronic moisture meter 
as follows: 


1. Concrete:  12 percent. 
2. Masonry (Clay and CMU):  12 percent. 
3. Wood:  15 percent.. 
4. Plaster:  12 percent.. 


C. Plaster Substrates:  Verify that plaster is fully cured.. 


D. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 


E. 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 Manual" 
applicable to substrates indicated. 


B. 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. 


C. Clean substrates of substances that could impair bond of paints, 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 paint systems indicated. 
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D. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture 
content or alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written 
instructions. 


E. Wood Substrates: 


1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
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 putty or plastic wood 


filler.  Sand smooth when dried. 


3.3 APPLICATION 


A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI 
Manual." 


1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar exposed 


surfaces.  Before final installation, paint surfaces behind permanently fixed equipment or 
furniture with prime coat only. 


3. Paint front and backsides of access panels, removable or hinged covers, and similar 
hinged items to match exposed surfaces. 


4. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 


5. Primers specified in painting schedules may be omitted on items that are factory primed 
or factory finished if acceptable to topcoat manufacturers. 


B. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance. 


C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks. 


3.4 FIELD QUALITY CONTROL 


A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry film thickness. 


1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry film thickness of applied paint does not comply with paint 


manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry film thickness that complies with paint 
manufacturer's written recommendations. 


3.5 CLEANING AND PROTECTION 


A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 
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B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 


C. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades 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 painted surfaces. 


3.6 INTERIOR PAINTING SCHEDULE 


A. CMU Substrates: 


1. Latex System: 


a. Block Filler:  Block filler, latex, interior/exterior[, MPI #4. 
b. Intermediate Coat:  Latex, interior, matching topcoat. 
c. Topcoat:  Latex, interior, semi-gloss, (Gloss Level 5)[, MPI #54] 


B. Wood Substrates,: 


1. Latex Paint System: 


a. Prime Coat:  Primer sealer, alkyd, interior[, MPI #45]. 
b. Intermediate Coat:  Floor paint, latex, low gloss (maximum Gloss 


Level 3)[, MPI #60]. 
c. Topcoat:  Floor paint, latex, low gloss (maximum Gloss Level 3)[, MPI #60]. 


END OF SECTION 099123 
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SECTION 099600 - HIGH-PERFORMANCE COATINGS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section includes surface preparation and application of high-performance coating systems on 
the following substrates: 


1. Interior Substrates: 


a. Concrete, horizontal surfaces. 
b. Concrete masonry units (CMU) for 6” high base. 


1.3 DEFINITIONS 


A. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523. 


B. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523. 


1.4 ACTION SUBMITTALS 


A. Product Data:  For each type of product indicated.  Include preparation requirements and 
application instructions. 


B. Samples for Initial Selection:  For each type of topcoat product indicated. 


C. Samples for Verification:  For each type of coating system and in each color and gloss of 
topcoat indicated. 


1. Submit Samples on rigid backing, 8 inches (200 mm) square. 
2. Step coats on Samples 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:  For each product indicated, include the following: 


1. Cross-reference to paint system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules. 


2. Printout of current "MPI Approved Products List" for each product category specified in 
Part 2, with the proposed product highlighted. 


3. VOC content. 
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1.5 QUALITY ASSURANCE 


A. Mockups:  Apply mockups of each coating system indicated to verify preliminary selections 
made under sample submittals and to demonstrate aesthetic effects and set quality standards 
for materials and execution. 


1. Architect will select one surface to represent surfaces and conditions for application of 
each coating system specified in Part 3. 


a. Wall and Ceiling Surfaces:  Provide samples of at least 100 sq. ft. (9 sq. m). 
b. Other Items:  Architect will designate items or areas required. 


2. Final approval of color selections will be based on mockups. 


a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Architect at no added cost to Owner. 


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


1.6 DELIVERY, STORAGE, AND HANDLING 


A. Storematerials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F (7 deg C). 


1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 


1.7 FIELD CONDITIONS 


A. Apply coatings only when temperature of surfaces to be coated and surrounding air 
temperatures are between 50 and 95 deg F (10 and 35 deg C). 


B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 5 
deg F (3 deg C) 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. MPI Standards:  Provide products that comply with MPI standards indicated and are listed in 
"MPI Approved Products List." 


B. Material Compatibility: 


1. Provide 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. 
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2. For each coat in a coating system, provide products recommended in writing by 
manufacturers of topcoat for use in coating system and on substrate indicated. 


3. Provide products of same manufacturer for each coat in a coating system. 


C. Colors:  As selected by Architect from manufacturer's full range 


2.2 BLOCK FILLERS 


A. Block Filler, Latex, Interior/Exterior:  MPI #4. 


2.3 EPOXY COATINGS 


A. Epoxy, Gloss:  MPI #77. 


2.4 POLYURETHANE COATINGS 


A. Polyurethane, Two-Component, Pigmented, Gloss (Gloss Level 6):  MPI #72. 


2.5 SOURCE QUALITY CONTROL 


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. 


1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 
meter as follows: 


a. Concrete:  12 percent. 
b. Masonry (Clay and CMU):  12 percent. 


B. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 


C. Proceed with coating application only after unsatisfactory conditions have been corrected. 


1. Beginning coating application constitutes Contractor's acceptance of substrates and 
conditions. 


3.2 PREPARATION 


A. 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. 
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1. Clean surfaces with pressurized water.   
2. Abrasive blast clean surfaces to comply with SSPC-SP 7/NACE No. 4, "Brush-Off Blast 


Cleaning." 


B. Masonry Substrates:  Remove efflorescence and chalk.  Do not coat surfaces if moisture 
content or alkalinity of surfaces or if alkalinity of mortar joints exceed that permitted in 
manufacturer's written instructions. 


3.3 APPLICATION 


A. Apply high-performance coatings according to manufacturer's written instructions and 
recommendations in "MPI Architectural Painting Specification Manual." 


B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of the 
same material are to be applied.  Tint undercoats to match color of finish coat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 


C. If undercoats or other conditions show through final coat, apply additional coats until cured film 
has a uniform coating finish, color, and appearance. 


D. 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 FIELD QUALITY CONTROL 


A. Dry Film Thickness Testing:  Owner will engage the services of a qualified testing and 
inspecting agency to inspect and test coatings for dry film thickness. 


1. Contractor shall touch up and restore coated surfaces damaged by testing. 
2. If test results show that dry film thickness of applied coating does not comply with coating 


manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry film thickness that complies with coating 
manufacturer's written recommendations. 


3.5 CLEANING AND PROTECTION 


A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 


B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 


C. Protect work of other trades against damage from coating operation.  Correct damage by 
cleaning, repairing, replacing, and recoating, 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 coated surfaces. 


3.6 INTERIOR HIGH-PERFORMANCE COATING SCHEDULE 
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A. Concrete Substrates, Horizontal Surfaces. 


1. Pigmented Polyurethane System: 


a. Prime Coat:  Epoxy, gloss, MPI #77. 
b. Intermediate Coat:  Polyurethane, two-component, pigmented, gloss (Gloss 


Level 6), MPI #72. 
c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss 


Level 6), MPI #72. 


B. CMU Substrates: 


1. Epoxy System: 


a. Block Filler:  Block filler, latex, interior/exterior, MPI #4. 
b. Intermediate Coat:  Epoxy, gloss[, MPI #77]. 
c. Topcoat:  Epoxy, gloss[, MPI #77]. 


END OF SECTION 099600 
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SECTION 13 11 13 - POOL GENERAL 
 
 
PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Project administrative requirements that relate to Division 13 11 Pools. 
 


1.2 RELATED DOCUMENTS 
 


A. Drawings and Contracting Requirements, including General and Supplementary Conditions 
and Division 01 - General Requirements, apply to this Section. 


 
B. Refer to Alternate Descriptions as they apply to 13 11 sections. 
 


C. The following contain requirements that relate in Division 13 11: 
1. Mechanical/Electrical/Equipment Coordination:  General Conditions, Supplementary 


General Conditions and  Division 01 General Requirements 
2. Earth Work and Pool Excavation:  Division 31 
3. Concrete Deck Work:  Division 32 
4. Mechanical:  Plumbing Systems - Division 22, HVAC Systems and Equipment - Division 


23 
5. Electrical:  Division 26 


 
D. Applicable requirements of the following Codes and Standards apply to Work in Division 13 


11: 
1. National Spa and Pool Institute (NSPI) 


a. Minimum Standard for Public Swimming Pools 
2. National Electrical Code (NEC) 
3. National Sanitation Foundation (NSF):  Seal of Approval Program 
4. American Society for Testing and Materials (ASTM):  Specifications referenced herein 
5. Governmental Health and Building Codes 
6. ADA Accessibility Guidelines for Buildings and Facilities 
7. American National Standards Institute 


 
1.3 REFERENCES 
 


A. Refer to individual Division 13 11 sections. 
 


1.4 DESCRIPTION OF WORK 
 


A. Work of Division 13 11 includes, but is not limited to, the following: 
1. Layout of all pool(s) and pool related work required under Division 13 11.   
2. Project benchmarks and control points. 
3. Excavation and stone fill as required for pool structure and pipe trenching.  Refer to 


Division 01 and 31 for special conditions. 
4. Pool vessels, as detailed on Contract Drawings and Shop Drawings. 
5. Pool mechanical systems, including piping, recirculation system, filtration system, activity 


mechanical systems and water chemical treatment system. 
6. Water activity mechanical systems including all piping. 
7. Pool subsurface drainage system, coordinate with civil contractor. 
8. Pool finishes, light broom finish. 
9. Pool deck equipment and accessory equipment shown and/or specified, including 


required anchors embedded within the pool deck and coordination with Deck Contractor. 
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10. Coordination of all electrical interlocks and control wiring for pool and pool related 


equipment. 
11. Miscellaneous pool testing, safety and control equipment. 
12. Spray Pad water feature balancing. The “Basis of Design” for the base bid design is 


based on a lower flow that cannot operate all the features @ 100% capacity. Various 
spray features will need to be throttled down or closed. The contractor shall coordinate 
with the owner on field adjustments required to accommodate desired affects.   


 
B. Definitions 


1. The term "pool" as used in Division 13 11 shall refer to the following 
a. Pool A – Spray Pad: Classified as “Interactive Water Features” with Florida pool 


code. 
2. The term "concrete" as used in Division 13 11 refers to concrete for pool construction 


only. 
3. The term "Architect/Engineer" as used in Division 13 11 refers to the pool designer only. 
4. The term "Contractor" as used in Division 13 11 refers to the swimming pool contractor 


only. 
 


C. Applicable Permit and Inspection Fees 
1. State and/or County Health Department permit fees by Owner. 
2. Local Departments of Health inspection fees by Contractor. 
3. Other permits/fees required paid by Contractor. 


 
D. Related Work Not in Division 13 11 Specified Elsewhere 


1. Pool deck construction, including finishes, sealants, and drains. 
2. Potable water or fresh water:  Fresh water connection to auto fill and waste water 


connections (see Contract Drawings). 
3. Pool electrical work:  Electrical connections shall be by the General Construction 


Contract Electrical Sub-Contractor.  The Pool Contractor shall provide the filter pumps, 
motors, solenoids, relays, water level probes (with housing), motorized valves, etc., as 
shown on Contract Drawings and required by pool systems equipment manufacturer.  
The Electrical Contractor shall install and wire electrical equipment furnished by the Pool 
Contractor and shall provide motor starters and disconnect switches as indicated or 
required by Codes.  The Electrical Contractor shall provide grounding and bonding per 
NEC Article 680. 


 
1.5 QUALITY ASSURANCE 


 
A. Qualifications of Pool Contractor:  Work of Division 13 11 shall be performed by a contractor 


who has a minimum of five (5) projects with a proven five (5) year record of competence and 
experience in the construction of similar facilities of this size and complexity.   


 
B. Performance Criteria:  Certain sections of Division 13 11 contain performance criteria rather 


than product descriptions.  It shall be the obligation of the Pool Contractor to ensure that all 
criteria are satisfied and the burden or proof of conformance shall rest with the Pool 
Contractor.  The Architect/Engineer shall require complete calculations, past performance 
records and, if required, inspection trips of similar facilities to substantiate conformance with 
these criteria.  The Architect/Engineer shall be sole judge of conformance, and the Pool 
Contractor is cautioned that he will be required to provide a finished product meeting all 
stated criteria and meeting or exceeding Department of Public Health requirements. 


 
C. All work of Division 13 11 shall be performed by the qualified Pool Contractor or a 


Subcontractor to the qualified Pool Contractor unless otherwise pre-approved in writing by 
the Architect/Engineer.  A representative of the Pool Contractor shall oversee work 
subcontracted by the Pool Contractor. 
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D. The following shall be performed during construction of the project.   
1. Refer to General Conditions, Division 01, and other Division 13 11 sections for further 


requirements. 
 
 
1.6 SUBMITTALS 


 
A. Submittals Required 


1. Refer to General Conditions, Division 01, and individual Division 13 11 sections for 
number required. 


2. The Contractor shall submit for approval to the Architect/Engineer complete lists, 
including descriptions, catalogs, product cut sheets, etc., and where applicable 
dimensioned shop drawings of all material, fixtures and equipment to be furnished and 
installed as part of Division 13 11.   


3. Submittals shall adequately and completely describe the equipment, including where 
necessary or requested complete construction and installation dimensions, complete 
capacity and performance data, all accessories and auxiliary equipment and all pertinent 
details of manufacture.   


4. Submittals shall be provided complete and bound in a 3-ring binder or as pre-approved 
by Architect/Engineer. 


 
B. Product Data: Provide manufacturer's/installer's written installation instructions. 
 
C. Shop Drawings 


1. The drawings accompanying this Specification are diagrammatic in nature and show the 
general arrangement of all equipment, piping, ductwork, services, etc.  Because of the 
small scale of the drawings, it is not possible to show all offsets, fittings and accessories 
that may be required.  The Contractor shall carefully investigate the structural and finish 
conditions of his work and shall arrange such work accordingly; furnishing all fittings, pipe 
and accessories that may be required to meet such conditions.  Where conditions 
necessitate a rearrangement, the Contractor shall obtain the Architect/Engineer's 
approval.  


2. Shop drawings for equipment shall be submitted, and Engineer’s review of shop drawing 
shall be obtained before proceeding with fabrication.  Shop drawings shall not be 
"doctored" reproductions of Architect/Engineer’s drawings. 


D. Samples:  Submit samples of materials, finishes, and trim as requested by the 
Architect/Engineer. 


 
E. Schedule of Values 


1. Provide Architect/Engineer with a copy of the Schedule of Values developed for this 
project relevant to Division 13 11 for approval. 


 
F. Valve Charts:  Submit two (2) copies of valve charts for each piping system, consisting of 


Isometric Drawings or piping layouts showing and identifying each valve and describing its 
function to the Architect/Engineer for approval. 
1. Upon completion of the Work, one (1) copy of each chart sealed to rigid backboard with 


clear lacquer placed under glass and framed, shall be hung in a conspicuous location in 
the equipment room. 


 
G. Furnish to the Architect/Engineer the following: 


1. Refer to individual Division 13 11 sections for additional requirements. 
2. Submittals 


a. Concrete Mix Design 
b. Non-shrink Grouts 
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c. PVC and Pre-formed Plastic Adhesive Waterstop 
d. Expansion/Construction Joint Materials 
e. Caulking/Sealants 
f. Pumps and Strainers 


 
g. Chemical Controller 
h. Chemical Feeders 
i. Valves 
j. Skimmers 
k. Gauges 
l. Flow Meters 
m. Pool Water Test Kit 
n. Grating  
o. Pre-fabricated Submerged Outlets 
p. Deck Equipment 
q. Safety Equipment 
r. Maintenance Equipment 
s. Piping Materials (pipe, fittings, solvents, cements) 
t. Wall Sleeves and Seals for Piping 


3. Shop Drawings 
a. Reinforcing Steel 
b. Water Activities 
c. Filters 
d. ALTERNATE UV Disinfection System 


4. Test Results 
a. Water Treatment Analysis 
b. Compaction 
c. Piping Pressure Testing 


5. Guarantees/Warranties 
a. Standard 1-Year 
b. Special Equipment – Standard Manufacturer’s Warranty 


6. Close Out Documents 
a. O & M Manuals 
b. Record Drawings 
c. Owner’s Certification of Instruction 
d. Extra Materials 


 
1.7 SUBSTITUTIONS 
 


A. Refer to General Requirements and Division 01. 
 


B. Along with the Shop Drawings, the Contractor shall submit, in duplicate, a certificate properly 
attested, stating the material, equipment, and construction comply with the requirements of 
the Contract Documents, for all equipment and materials proposed as a Substitute for the 
specified equipment and materials. 


 
1.8 DELIVERY, STORAGE, AND HANDLING 


 
A. Refer to General Requirements and Division 01 of the Specifications for additional 


requirements. 
 
B. Deliver all materials and equipment to the work site in original packages, fully identified with 


manufacturer's label.  Store off ground and protect from weather with a suitable covering. 
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C. Protect plastic pipe from exposure to chemicals (aromatic hydrocarbons, halogenated 
hydrocarbons and other esters and keytones) that might attack the material.  Protect all pipes 
from mechanical damage and long exposure to sunlight during storage. 


 
1.9 WARRANTIES 


 
A. Warranty:  Provide one (1) year warranty covering all pool workmanship, materials, and 


equipment.  Refer to General Requirements and Division 01 of the Specifications for 
additional requirements. 


 
B. All standard manufacturer's warranties shall apply to all equipment and products provided by 


this Contractor. 
 
PART 2  PRODUCTS 
 
2.1 NOT USED 
 
PART 3  EXECUTION 
 
3.1 EQUIPMENT BASES AND SUPPORTS 


 
A. Provide for major equipment, reinforced concrete housekeeping bases poured directly on 


structural floor slabs (or as required by equipment manufacturer) 4 inches thick minimum; 
unless noted otherwise on plans, extended 4 inches beyond machinery bedplates.  Provide 
templates, anchor bolts, vibration isolators, and accessories required for mounting and 
anchoring equipment.  Anchorage system shall be in accordance with the equipment 
manufacturer's specifications and local code requirements.  Consult with equipment 
manufacturer for length and installation of anchor bolts. 


 
3.2 CLEAN UP AND PROTECTION 


 
A. After work of Division 13 11 has been completed, clean up work areas and remove all 


equipment, excess materials, and debris.  Protect pool from damage until substantial 
completion.  Remove and replace equipment and finishes that are chipped, cracked, 
abraded, improperly adhered, or otherwise damaged. 


 
B. At turnover to Owner, Contractor shall be responsible for, but not limited to, the following: 


1. Vacuuming and cleaning all pool floors. 
2. Cleaning and waxing of all pool deck equipment, water features and stainless steel 


products per Manufacturer’s instructions. 
3. See also Division 01 Specification requirements. 


 
 


END OF SECTION 
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SECTION 13 11 14 - MAINTENANCE AND OPERATIONS TRAINING 


 
 
PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Training of the Owner’s personnel in Pool operations procedures. 
B. Sequence of operations basis if design. 
 


1.2 RELATED DOCUMENTS 
 


A. Drawings and Contracting Requirements, including General and Supplementary Conditions 
and Division 01 - General Requirements, apply to this Section. 


 
1.3 DESCRIPTION OF WORK 


 
A. Operations and maintenance instruction and manuals. 
 
B. Water Treatment and Balancing. 
 


1.4 SUBMITTALS 
 


A. Operations and Maintenance (O&M) Manual 
1. Pool Contractor shall deliver to the Architect/Engineer, bound together in a three ring 


binder a complete manual, three (3) complete sets of operating and maintenance 
instructions for the swimming pool structure(s), finishes, and all component equipment.  
O&M Manual shall include, but is not limited to, the following: 
a. Table of contents. 
b. All equipment cut sheets. 
c. Accurate parts lists. 
d. Pool start-up and emptying instructions specific to project. 
e. Pool cleaning instructions. 
f. Pool maintenance requirements, divided into the following: 


1) Daily 
2) Weekly 
3) Monthly 
4) Seasonally 
5) Annually 


g. Narrative on the pool operation through all sequences. 
h. A DVD of complete start-up and shut-down procedures and training session. 
i. Trouble shooting information and procedures. 
j. A schematic of piping as installed.  
k. Valve charts for each piping system, consisting of isometric drawings or piping 


layouts showing and identifying each valve and describing its function. 
l. Record Drawings 
m. Warranties 


 
PART 2  MATERIALS 


 
A. Not used. 


 
PART 3  EXECUTION 
 
3.1 OPERATIONS & MAINTENANCE INSTRUCTION 
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A. Provide an experienced swimming pool operator-instructor (NSPI certified pool operator) for a 


period of not less than one (1) days full day’s operations and start-up, and one (1) full day 
shut-down assistance after the pool has been filled and initially placed into operation.  
1. During this period the Owner's designated representative(s) shall be thoroughly 


instructed in all phases of the pool's operation, including start-up and emptying 
procedures. 


2. Prior to this instructor leaving the Site, instructor shall obtain written certification from the 
Owner's designated representative acknowledging that the instruction period has been 
completed and all necessary operating information provided.   


 
B. Include the cost of one (1) additional day of instruction and operational checkout/verification 


by an experienced swimming pool operator-instructor during the first year’s operation. 
 
C. Provide a DVD documenting training and operational requirements, including start-up, and 


emptying procedures. 
 


 
 
3.2 WATER FEATURE BALANCING 


 
1. The “Basis of Design” for the base bid design is based on a lower flow that cannot 


operate all the features @ 100% capacity. Various spray features will need to be throttled 
down or closed. The contractor shall coordinate with the owner on field adjustments 
required to accommodate desired affects.   


 
3.3 WATER TREATMENT AND BALANCING 


 
A. Obtain a chemical analysis of the source/pool make-up water supply and submit to 


Architect/Engineer prior to ordering water treatment chemicals.  Include the following: 
1. Total Alkalinity/PPM 
2. Calcium Hardness/PPM 
3. Chlorine/PPM 
4. pH 
5. Iron 
6. Copper 


 
B. Provide a list of required chemicals and an estimate of quantities required to the Owner in 


sufficient time to allow the Owner to purchase chemicals. 
 


C. Treat and balance pool water prior to turnover of pool to the Owner (using water and 
chemicals provided by the Owner). 


 
D. Pool water:  balance to establish a total alkalinity level of 60-125 PPM and calcium hardness 


level of 180-375 PPM (3 times alkalinity level). 
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Sequence of Operations 
SPRAY PAD WITH MANUAL BACKWASH SAND FILTER SYSTEM 


 
 Filtration Pump: 


- The normal operating position of the filtration pump VFD HOA switch is the “Auto” 
position. In the “Auto” position the filtration pump shall run at design flow (frequency). 


- The filtration pump shall run when the “Off-Backwash-Filtration” selector switch is in the 
Backwash or Filtration positions. 


 
 
 Activity Pumps (Alternate):  


 
- The Activity Pumps shall be interlocked when the UV unit fails to produce the required 


UV dosage, the Activity pumps will shut down. 
 
 
 “Off-Backwash-Filtration” selector switch: 


- Normal operation is in filtration mode. 
- The filter backwash cycle is activated when the selector switch is in the backwash 


position. 
 
 


 Chemical Controller(& Chemical Feed Outlets: 
- The chemical controller CPU shall be powered at all times. 
- The chemical feed outlets shall be fed by the chemical controller terminal panel and 


interlocked such that if the filtration pump selector switch is in the Off or Backwash 
positions; the feed outlets are inactive. 


- Chemical controller energizes / de-energizes chemical feed outlets based upon pool 
water chemistry. 


 
 
 Chemical Feed Pumps 


- The Chemical Feed Pumps are energized by the Chemical Feed Outlets that are directly 
fed from the chemical controller. 


 
 CO2 Feed Solenoid  


- The CO2 Feed Solenoid is activated by the Chemical Feed Outlets that are directly fed 
from the chemical controller. 


 
 Pulsar Chlorine Feeder: 


- The chemical feed method for a pulsar unit is a solenoid valve. 
- The solenoid valve is activated by the chemical controller chlorine feed outlet.  
- The chlorine booster pump is normally ON. 
- The chlorine booster pump shall be interlocked such that if the filtration pump selector 


switch is in the Off or Backwash positions the pulsar booster pump is inactive. 
 


 Ultraviolet (UV) Disinfection Unit:  
- The UV system shall be interlocked that when the UV unit fails to produce the required 


UV dosage the Activity Pumps will shut down. 
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 When flow meter power supply is energized flow meter sensor / transmitter provide flow readout in 


gpm. 
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SECTION 13 11 18 - POOL CONCRETE 
 
PART 1  GENERAL 
 
1.1 SECTION INCLUDES 


A. This Section specifies cast-in-place pools and related structures, including formwork, 
reinforcement, concrete materials, mix design, placement procedures, and finishes. 


B. Cast-in-place reinforced concrete shall be used for spray pad construction.  This Section of 
the Specifications covers the furnishings of all labor, materials, tools , equipment, and the 
performance of all Work and services necessary or incidental to furnish and place all 
concrete necessary as shown on the Drawings and as specified, in accordance with the 
provisions of the Contract Documents, and completely coordinated with the Work of all other 
trades. 


 
1.2 RELATED DOCUMENTS 
 


A. Drawings and Contracting Requirements, including General and Supplementary Conditions 
and Division 01 - General Requirements, apply to this Section. 


 
1.3 REFERENCES 
 


A. The following latest edition reference specifications, guides and standards shall become part of 
this Specification as if herein written. If provisions conflict, the more stringent provisions shall 
apply. 
1. ACI-318 – Building Code Requirements for Reinforced Concrete 
2. ASTM C172 – Methods for Sampling Fresh Concrete 
3. ASTM C31 – Making and Curing Concrete Test Specimens in the Field 
4. ASTM C39 – Compressive Strength of Cylindrical Concrete Specimens 
5. ASTM C143 – Standard Method of Test for Slump of Portland Cement Concrete 
6. ASTM C231 – Standard Method of Test for Air Content of Freshly Mixed Concrete by the 


Pressure Method 
7. ASTM C260 – Specification for Air-Entraining Admixtures for Concrete 
8. ASTM C494 – Specification for Chemical Admixture for Concrete 
9. ASTM C618 – Specification for Fly Ash and Raw or Calcinated Natural Pozzolan for Use 


as a Mineral Admixture in Portland Cement Concrete 
10. ACI-304 – Recommended Practice for Measuring, Mixing, Transporting and Placing 


Concrete 
11. ACI-305 – Hot Weather Concreting 
12. ACI-306 – Recommended Practice for Cold Weather Concreting 
13. ACI-308 – Recommended  
14. CRD C-527 – Corps of Engineers Specifications for Polyvinylchloride Waterstop 
15. CRSI – Manual of Practice 
16. CRSI 63 – Recommended Practice for Placing Reinforcing Bars 
17. CRSI 65 – Recommended Practice for Placing Bar Supports, Specifications and 


Nomenclature 
 
1.4 SUBMITTALS 


 
A. Product Data:  For each type of manufactured material and product indicated. 
 
B. Design Mixes:  For each concrete mix.  Include alternate mix designs when characteristics of 


materials, project conditions, weather, test results, or other circumstances warrant adjustments. 
Indicate amounts of mix water to be withheld for later addition at Project site. 
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C. Steel Reinforcement Shop Drawings:  Details of fabrication, bending, and placement, prepared 


according to ACI 315.  Include material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, arrangement, and supports of concrete reinforcement.  Include special reinforcement 
required for openings through concrete structures. 


 
D. Submit five copies of each to Architect/Engineer. 


 
1.5 QUALITY ASSURANCE 
 


A. Concrete Work:  All concrete work in Division 13 11, including formwork and reinforcing, shall 
comply with applicable requirements of Division 13 11. 


 
B. Qualifications of Pool Contractor 


1. Work of this Section shall be performed by a Contractor who has a proven record of 
competence and experience in the construction of similar facilities of this size and 
complexity for not less than 5 years.  Contractors shall have an established record of 
reliability. 


 
C. The following tests shall be performed during construction of the project.  Refer to General 


Conditions and Division 01 for further requirements. 
1. Concrete 


a. Tests to measure slump, entrained air content and compressive strength shall be 
conducted by independent testing laboratory employed by the Owner. 
1) Provide minimum of four (4) test cylinders per 50 cubic yard or fraction thereof for 


each class of concrete poured each day.  Comply with ACI-318, Subsection 4.3 
(samples secured - ASTM C172, cylinders prepared and cured - ASTM C31, and 
tested - ASTM C39).  Identify samples moist cure at 70 degrees F for five (5) 
days and ship samples to laboratory. 


b. Slump and Air Content Tests 
1) Perform on concrete from same batch as sampled for strength tests and 


whenever there is consistency of concrete.  Slump tests shall be made in 
accordance with ASTM C143.  Air content tests shall be made in accordance 
with ASTM C231.  If measured slump or air content falls outside specified limits, 
check shall be made immediately on another portion of same sample.  In event of 
second failure, concrete shall not be used in Work. 


c. Compliance 
1) Average of any three (3) consecutive strength tests for each class of concrete 


shall be equal to or greater than specified strength, and no individual test shall 
fall more than 500 psi below specified strength. 


2) When tests results are below specified requirements or when tests of field cured 
cylinders indicate deficiencies in protection and curing, Architect/Engineer may 
require additional tests in accordance with ACI-318, Subsection 4.3. 


2. Wet Mix Process Cylinder Sample 
a. Where automated wet mix equipment is used, shotcrete cylinders shall be taken from 


the mixer or ready-mix truck and tested in accordance with the requirements 
specified in this Section.  Wet mix processes shall only be used with approved 
automated equipment. 


 
1.6 SUBMITTALS 
 


A. Submittals Required: 
1. Refer to General Conditions, Division 01, and Section 13 1101. 
2. Qualification Requirements 
3. Concrete Mix Design 
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4. Non-Shrink Grouts 
5. PVC and Pre-formed Plastic Adhesive Waterstop 
6. Expansion/Construction Joint Materials 
7. Caulking 


 
B. Shop Drawings Required: 


1. Reinforcing Steel 
 


C. Test Results: 
1. Concrete Testing 
2. Compaction 


 
1.7 SUBSTITUTIONS 
 


A. Refer to General Requirements and Division 01. 
 
1.8 DELIVERY, STORAGE, AND HANDLING 
 


A. Refer to General Requirements and Division 01. 
 


B. Deliver cementitious materials to work site in manufacturer's standard packages.  
Immediately upon delivery to work site, store in waterproof sheds.  Sheds required shall be 
provided by the Pool Contractor.  No cementitious or other material that has become caked 
or hardened will be permitted in the work. 


 
1.9 WARRANTIES 
 


A. Special 2-Year on Concrete Structure:  The Pool Contractor shall guarantee for two (2) years 
repair of the concrete pool structure. 


 
PART 2  PRODUCTS 
 
2.1 CAST-IN-PLACE CONCRETE 


 
A. Admixtures:  Air Entraining:  Refer to ASTM C260. 


 
B. Concrete shall be ready-mixed conforming to ASTM C 94 and these Specifications.  The use 


of non-agitating equipment will not be allowed. 
 
C. Fine Aggregates:  Conform to ASTM C 33.  Materials finer than the 200 sieve shall not 


exceed 4 percent.  Use only clean, sharp, natural sand. 
 
D. Coarse Aggregate:  Conform to ASTM C 33.  Use only natural gravels, a combination of 


gravels and crushed gravels, crushed stone, or a combination of these materials containing 
no more than 15 percent flat or elongated particles (long dimension more than five times the 
short dimension).  Materials finer than the 200 sieve shall not exceed 0.5 percent. Size of 
coarse aggregate shall be 3/4 inch on slabs and footings; 3/4 inch for walls.  Approval of 
other aggregate gradations must be received in writing before use on the project. 


 
E. Portland cement shall be Type I, conforming to ASTM C150 
 
F. Slump range shall be 2 to 4 inches and the air entrainment between 6 percent plus or minus 


1.5% by volume.  The water-cement ratio shall not exceed 0.49 by weight and the minimum 
cement content shall be 564 pounds per cubic yard - 6 bag mix.  Submit complete data on 
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the concrete mix for approval in conformance with the requirements of ASTM C 94, Alternate 
2. 


 
G. Minimum allowable 28-day compressive field strength shall be 4000 psi when cured and 


tested in conformance with ASTM C 31 and C 39.   
 
2.2 FLY ASH 
 


A. Fly Ash:  Conform to ASTM C618.  Limit the cement replacement to 20 percent by weight.  
Use Type C, Type F or pre-approved equal. 


 
B. Ground Granulated last Surface Slag:  Conform to ASTM C989. Limit the cement 


replacement to 20% by weight. Use Grade 120. 
 
2.3 REINFORCING STEEL 


 
A. Use deformed bars of sizes shown on the drawings conforming to ASTM A 615 Grade 60. 


 
2.4 REINFORCEMENT ACCESSORIES 
 


A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded wire fabric in place.  Manufacture bar supports 
according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast 
concrete or fiber-reinforced concrete of greater compressive strength than concrete. 


 
2.5 CONCRETE ADMIXTURES 


 
A. Air-entraining admixture:  Provide air-entraining admixture in all concrete.  Admixture shall 


conform to ASTM C 260, except it shall be nontoxic after 30 days and shall contain no 
chlorides.  Furnish manufacturer's compliance statement for these requirements to 
Architect/Engineer forty days prior to use. 


 
B. Water-Reducing Admixture: All concrete shall contain a water-reducing admixture.  The 


admixture shall conform to ASTM C 494, Type A or Type D; except it shall contain no 
chlorides, shall be nontoxic after 30 days, and shall be compatible with the air-entraining 
admixtures.  The amount of admixture added to the concrete shall be in accordance with the 
manufacturer's recommendations.  Furnish a compliance statement that the admixture used 
satisfies all requirements of this Specification to Architect/Engineer forty days prior to use. 


 
2.6 PRE-MOLDED EXPANSION JOINT FILLER 
 


A. Multicellular, closed cell, flexible polyethylene plastic foam as manufactured by Dow 
Chemical Co., Midland, MI.  Ethafoam expanded polyethylene closed-cell foam, W.R. 
Meadows, Elgin, IL, Ceramar or a pre-approved equal. 


 
2.7 WATERSTOP 


 
A. Center bulb type, as shown on Drawings, extruded from an elastomeric plastic compound, 


the basic resin of which shall be polyvinyl chloride (PVC).  The size shall be as shown.  
Specific gravity shall be approximately 1.37, and the Shore durometer Type A hardness 
approximately 80.  No reclaimed PVC shall be used in the compound.  Meet the performance 
requirements of CRD C-572. 


 
B. Waterstop shall have a constant thickness from the edge of the bulb to the outside edge.  All 


waterstops shall have a number of parallel ribs or protrusions on each side of the center of 
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the strip.  Corrugated type or tapered waterstops are not acceptable.  The minimum weight 
per foot for waterstop shall be 1.62 pounds for 3/8-inch by 6-inch and 2.30 pounds for 3/8-
inch by 9-inch.   


 
C. Manufacturers and suppliers who have provided samples meeting the specified geometry 


and who have the specified waterstop readily available are listed below.  A wire loop 
waterstop meeting the geometry requirements as listed below may be used by the 
Contractor, at his option, as an alternate to those listed. Waterstops that do not contain the 
wire loops are not acceptable.  Other products shall not be used without prior review and 
acceptance by the Architect/Engineer. 
1. Vinylex Corporation, 2636 Byington-Solway Road, Knoxville, Tennessee 37921-0887, 


phone: (615) 690-2211 or fax: (615) 691-6273; Catalog No. RB6-38H for the 6-inch by 
3/8-inch and Catalog No. RB9-38H for the 9-inch by 3/8-inch. 


2. Greenstreak Plastic Products, P.O. Box 7139, St. Louis, Missouri 63177, phone:  (314) 
225-9400 or fax: (314) 225-9854.  These products are also distributed by the Burke 
Company, San Mateo, California.  Style 732 for the 6-inch by 3/8-inch and Style 735 for 
the 9-inch by 3/8-inch. 


3. Synko-Flex waterstop, where specifically called out on the drawings, shall be Synko-Flex 
Preformed Plastic Adhesive Waterstop with Synko-Flex primer or equal.  Manufacturer:  
Henry Company, 800-486-1278.  Products containing Bentonite clay or hydrophilic 
materials are prohibited.  


 
2.8 NON-SHRINK GROUT 
 


A. Upcon High Flow, the Upco Company, Cleveland, Ohio; Master Flow 713, The Master Builder 
Company, Cleveland, Ohio; Crystex, L & M Construction Chemicals, Inc., Omaha, Nebraska. 


 
2.9 GUN GRADE SEALANTS 
 


A. Two part polysulfide certified by Manufacturer as suitable for use in pools including 
submerged locations.  “Deck-O-Seal” as manufactured by W.R. Meadows or equal.  Color 
shall be white. 


 
PART 3  EXECUTION 
 
3.1 CAST-IN-PLACE CONCRETE 
  


A. Concrete shall be agitated by at least 70 revolutions of the mixing drum but not by more than 
270 revolutions.  Concrete shall be placed within 1-1/2 hours after the cement has been 
added to the mix. 


 
B. Provide concrete blocks of same strength as the concrete mix to support reinforcing bars.  Do 


not use broken concrete, brick or stone. 
 


3.2 WATERSTOP 
 


A. Split formwork is generally required for slab-to-slab, slab-to-wall and wall-to-wall joints where 
ribbed style waterstops are used.  The centerline of the waterstop should be aligned with the 
center of the joint.  The split form shall firmly hold the waterstop in position to prevent 
misalignment of waterstop during concrete placement.  Secure waterstop with hog rings prior 
to concrete placement.  Loop tie wires through the hog ring and tie off to adjacent reinforcing 
steel to prevent displacement of the waterstop during concrete placement.  Fasteners 
through the body of the waterstop are not permitted. 
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B. Lapping of the waterstop is not permitted.  PVC waterstop may be butt spliced in the field with 


Teflon coated, thermostatically controlled splicing iron.  Direct exposure to a flame is not 
permitted.  Factory fabricated fittings are recommended for ells, tees and crosses. 


 
C. Thoroughly consolidate the concrete around the waterstop to prevent voids or honeycombing 


next to the waterstop.  Maintain adequate clearance between reinforcing steel and the 
waterstop.  Typical clearance should be twice the maximum aggregate size.  Maintain 
continuity of the entire waterstop system.  Properly store PVC waterstops prior to installation 
to prevent UV degradation 


 
3.3 FORMWORK 
 


A. Forms: Materials shall produce tight forms and an acceptable finish.   
 
B. Form Ties: Constructed so that the tie remains embedded in the wall, except for a removable 


portion at each end.  Form ties shall have conical or spherical type inserts.  Inserts shall be 
fixed so that they remain in contact with forming material, and shall be constructed so that no 
metal is within 1 inch of the concrete surface when the forms, inserts and tie ends are 
removed.  Wire ties will not be permitted.  Ties shall withstand all pressures and limit 
deflection of forms to acceptable limits. Flat bar ties for panel forms shall have plastic or 
rubber inserts having a minimum depth of 1 inch and sufficient dimensions to permit proper 
patching of the tie hole. 


 
3.4 WORKMANSHIP 
 


A. Forms: Construct forms accurately to dimensions and elevations required and to be strong 
and unyielding.  Construct forms with tight joints to prevent the escape of mortar and to avoid 
the formation of fins.  Brace as required to prevent distortion during concrete placement. 


 
B. Placing reinforcing steel: Place reinforcing steel in conformance with the information on the 


Contract Drawings and CRSI Recommended Practice for Placing Reinforcing Bars, except as 
modified herein.  Minimum length of splices shall be as shown in table on Contract Drawings.  
Tie splices with 18-gauge annealed wire as specified in the referenced CRSI standard. 


 
C. Placing concrete:  


1. Prior to placing concrete, remove water from excavation and all debris and foreign 
material from forms.  Check the reinforcing steel for proper placement and correct any 
discrepancies. 


2. Place concrete as soon as possible after leaving mixer, without segregation or loss of 
ingredients, without splashing forms or steel above, and in layers not over 2 feet deep.  
The vertical drop to final placement shall not exceed 6 feet.  Placement shall conform to 
the requirements of ACI 318, except as modified herein. 


3. Do not place concrete when the ambient temperature is below 40 degrees F and falling 
without special protection.  Any concrete damaged by freezing shall be removed and 
replaced at no additional cost to the Owner. 


4. Compaction:  Apply approved vibrator at points spaced not farther apart than vibrator's 
effective radius.  Apply close enough to forms to vibrate surface effectively but not 
damage form surfaces.  Vibrate until concrete becomes uniformly plastic.  Vibrator must 
penetrate the fresh placed concrete and into the previous layer of fresh concrete below. 


 
3.5 CONSTRUCTION JOINTS/EXPANSION JOINTS 


 
A. Caulk all expansion joints with gun grade sealant.   


 
3.6 FINISHING 
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A. Screed surfaces of floor slabs and tops of exposed walls to true level planes.  After the initial 
water has been absorbed, float and trowel with steel trowel. Provide light broom finish.  


 
B. Do not absorb wet spots with neat cement.  Pool floors shall not vary from level or true plane 


more than 1/4 inch in 10 feet when measured with a straightedge. 
 


3.7 FORM REMOVAL 
 


A. Remove after concrete has set sufficiently to carry the dead load and construction load it has 
to sustain.  Remove forms with care to prevent scarring and damaging the surface. 


 
3.8 PROTECTION AND CURING 
 


A. Protect fresh concrete from direct rays of the sun, drying winds and wash by rain.  The 
method of water curing shall be the responsibility of the Contractor; however, the method 
used shall guarantee that all concrete surfaces remain wet to the touch, (free moisture 
present), at all times during the cure period. 


 
B. Wet cure shall be used conforming to ACI 308.  Keep concrete slabs and wall continuously 


wet for a 7-day period.  Intermittent wetting is not acceptable.  Any product used shall be 
compatible with finish bond requirements. 


 
3.9 PROTECTION OF ADJACENT SURFACES 
 


A. Contractor shall take every possible precaution to protect adjacent concrete surfaces, 
equipment, etc., from being damaged by overshooting concrete.  Overshot concrete and 
rebound materials deposited shall be removed at the Contractor's expense. 


 
3.10 FINISHING FORMED SURFACES 
 


A. Areas not subject to water:  Cut out all honeycombed and defective areas.  Cut edges 
perpendicular to surface at least 1 inch deep, no feather edge allowed, and patch.  Using 
bonding agent fill holes flush with cement mortar composed of 1 part cement and 2 parts 
sand.  Rub surface with wood float and burlap.  Keep patches damp for a minimum of seven 
days.  Fill all form tie holes in same manner. 


 
B. Areas subject to water:  Cut out all honeycombed and defective areas, cut edges 


perpendicular to surface at least 1 inch deep, no featheredge allowed, soak area to be 
patched for 24 hours, then allow surface to drain free of standing water, then patch with color 
matched non-shrink grout: 


 
C. The grout used shall be cured as recommended by grout manufacturer. 


 
 
3.11 EXPANSION JOINTS (IF REQUIRED) 


 
A. The pre-molded expansion joint filler shall be of sufficient width to completely fill the joint.  


Filler shall be accurately cut to butt tightly against the waterstop and the side forms. 
 
B. At locations where joint sealant is to be applied, the pre-molded joint filler shall be precut to 


the required depth. 
 
C. Cavities for joint sealant shall be formed with either precut, pre-molded joint filler or smooth, 


accurately shaped material that can be removed. 
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D. Concrete shall be thoroughly vibrated along the joint form to produce a dense, smooth 


surface.  Surface irregularities along the joint sealant cavity, due to improper concrete 
consolidation or faulty form removal, shall be repaired with an approved compound 
compatible with the joint sealant in a manner that is satisfactory to the sealant manufacturer. 


 
E. Installation of Cellular Neoprene:  Install in joint accurately as shown.  Attach to concrete with 


a bonding agent approved in writing by the joint sealant and joint filler manufacturer for 
compatibility. 


 
F. All joints require gun grade sealant. 


 
3.12 CONSTRUCTION JOINTS 


 
A. Locate as shown on the Contract Drawings.  All construction joints require sealants. 


 
3.13 PLACING REINFORCING STEEL 
 


A. Place reinforcing steel in conformance with the information on the drawings and CRSI 63 and 
CRSI, except as modified herein.  Minimum length of splices shall be as shown in table on 
drawings.  Tie splices with 18-gauge annealed wire as specified in the referenced CRSI 
standard.  All tie wires shall be “made tight” for electrical bonding purposes, as required by 
NEC, Article 680.  


 
 


END OF SECTION 
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SECTION 13 11 23 - POOL PIPE SUPPORTS 
 
 
PART 1  GENERAL 
 
1.1 SECTION INCLUDES  
 


A. Pipe Hangers & Supports 
 
1.2 RELATED DOCUMENTS 
 


A. Drawings and Contracting Requirements, including General and Supplementary Conditions 
and Division 01 - General Requirements, apply to this Section. 


 
1.3 SUBMITTALS 
 


A. Refer to General Requirements and Division 01. 
 


B. Product data including manufacturer’s specifications, installation instructions. 
 


C. Shop Drawings showing type and locations 
 
1.4 SUBSTITUTIONS 
 


A. Refer to General Requirements and Division 01. 
 
1.5 DELIVERY, STORAGE AND HANDLING 
 


A. Refer to General Requirements and Division 01. 
 
PART 2  PRODUCTS 
 
2.1 MATERIALS 
 


A. Hangers and Supports 
1. General 


a. All hangers, pipe supports, threaded rod, hardware, etc. shall be zinc plated or 
galvanized steel. 


b. All piping connections and support hardware shall be stainless steel inside surge 
tanks and gutters. 


2. Strut 
a. Minimum height 1 5/8”, minimum width 1 5/8”, minimum thickness 12-gauge material. 
b. Finish shall be hot-dip galvanized steel, ASTM A123; or type 304 stainless steel or 


better grade, ASTM A240. 
3. Strut Clamps 


a. Pipe sizes ½” thru 12”, two-piece clamps with clamping bolt and nut.  Pipe sizes 14” 
and larger, provide “U” bolts, nuts and washers. 


b. Finish shall be hot-dip galvanized steel, ASTM A123; or type 304 stainless steel or 
better grade, ASTM A240. 


4. Strut Accessories 
a. Flat plate fittings, corner braces, post bases, etc.  Finish shall be hot-dip galvanized 


steel, ASTM A123; or type 304 stainless steel or better grade, ASTM A240. 
5. Wedge Anchors 


a. One-piece assembly, 3/8” minimum body diameter. 
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b. Grade 2, zinc plated with stainless steel clips; or type 304 stainless steel or better 
grade, ASTM A240. 


6. Beam Clamps 
a. Steel “C” clamp type with locknut. 
b. Finish shall be electro-plated galvanized; or type 304 stainless steel or better grade, 


ASTM A240. 
7. Support Components 


a. All threaded rod, threaded rod couplings, nuts, washers, etc.  Finish shall be electro-
plated galvanized; or type 304 stainless steel or better grade, ASTM A240. 


 
PART 3  EXECUTION 
 
3.1 GENERAL 


 
A. All mechanical room piping must be properly supported using the schedule indicated on the 


drawings as a guideline for maximum allowable spacing between supports. 
 
B. It shall be the contractor’s responsibility to properly support piping at all valves, pumps, 


equipment, overhead areas and changes in direction. 
 
C. All piping must be supported laterally as well as vertically hung. 
 
D. Ring, clevis, roller and J hook type hangers are not acceptable. 
 
E. Comply with manufacturer’s written instructions 


 
 


END OF SECTION 
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SECTION 13 11 24 - POOL VALVES 


 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Butterfly Valves 
 


B. Ball Valves 
 


C. Check Valves 
 


D. Expansion Joint/Flexible Connector 
 


E. Submerged Service Operators 
 


F. Valve Operator Extension 
 


G. Drainage Valves 
 


H. Reducers 
 
1.2 RELATED DOCUMENTS 
 


A. Drawings and Contracting Requirements, including General and Supplementary Conditions 
and Division 01 - General Requirements, apply to this Section. 


 
1.3 REFERENCES 
 


A. The following latest edition reference specifications, guides and standards shall become part of 
this Specification as if herein written. If provisions conflict, the more stringent provisions shall 
apply. 
1. ANSI – American National Standards Institute 
2. ASTM – American Society of Testing Materials 


 
1.4 SUBMITTALS  


 
A. Refer to General Requirements and Division 01. 


 
B. Submit Shop Drawings, clearly indicating make, model, location, type, size, pressure rating, and 


type of service. 
 
C. Valve charts 


1. Submit two copies of valve charts for each piping system, consisting of isometric Drawings, 
or piping layouts showing and identifying each valve and describing its function to the 
Architect/Engineer for approval. 


2. Upon completion of the Work, one copy of each valve chart sealed to rigid backboard with 
clear lacquer, placed under glass and framed, shall be hung in a conspicuous location in 
the equipment room. 


 
1.5 SUBSTITUTIONS 
 


A. Refer to General Requirements and Division 01. 
 


1.6 DELIVERY, STORAGE AND HANDLING 
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A. Refer to General Requirements and Division 01. 
 


1.7 WARRANTIES 
 


A. Standard Manufacturer’s Warranty 
 


PART 2  PRODUCTS 
 
2.1 GENERAL 


 
A. All valves 3" and larger shall have epoxy coated body, ductile iron-nylon II coated disc, one 


piece 416 stainless steel shaft with Buna-N or EPDM seat minimum, 150 PSI rating, or cast 
aluminum ASTM S12A housing and fully coated with Rilsan on all interior and exterior surfaces.  
Internal components include EPDM resilient lining, Rilsan coated ductile iron disc and T304 
stainless steel shaft.  150 psi rating. 


 
2.2 BUTTERFLY VALVES  
 


A. Butterfly valves 3" - 12" shall be wafer or lug bodies and shall be suitable for use between ANSI 
125 and 150 lb. Flanges. 


 
B. Bodies of the flangeless design shall be provided with at least two bolt guides to center the valve 


in the pipeline. 
 
C. All valves shall be as manufactured by Bray Valve (713) 894-5454, Dominion or equal. 
 
D. All bolts and nuts shall be corrosion resistant zinc plated steel with plated washers to be used 


when secured to PVC flanges. 
 
2.3 BALL VALVES  
 


A. PVC True Union Ball Valves, Ipex, Asahi, Spears or equal. 
 


2.4 CHECK VALVES  
 


A. ½” thru 2 ½” shall be PVC body, true union, ball type, seal material EPDM as manufactured 
by Ipex, Asahi Spears or equal as indicated on Contract Drawings.  


 
B. 3” thru 12” shall be cast iron epoxy coated body, bronze split disc, stainless steel fitted and 


Buna N seal material.  Check valve shall be the CVXX style as manufactured by the 
Metraflex Company, model 5050 manufactured by Cameron Valves & Measurement, Series 
8800 by Val-Matic or approved equal. 


 
 
2.5 SUBMERGED SERVICE OPERATORS  
 


A. Use only approved service operators for the valve requiring underwater operation in the 
surge tank or in manhole used for pool draining. 


 
2.6 VALVE OPERATOR EXTENSION  
 


A. Extensions shall be stainless steel and by same manufacturer as the valve manufacturer. 
 
2.7 DRAINAGE VALVES  
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A. Provide min. 3/4" True Union Ball valve on all piping at such a location to allow complete 


drainage of system. 
 


2.8 REDUCERS  
 


A. Use Eccentric reducers on pump suction lines only, and concentric reducers on pump 
discharge lines only. 


 
B. Stainless steel body and flanges, T304 materials, ANSI 125# rated flanges. 
 
C. Use Neptune Benson, 15-CNS/15ECS series “or equal”. 
 
D. Provide valves of same manufacturer throughout where possible and practical. 
 
E. Provide valves with manufacturer's name and pressure rating clearly marked on outside of 


body. 
 
2.9 VALVE LABELS  
 


A. Provide and install 2” round, 1/16” thick, multi-layered valve tags with contrasting lettering 
with non-corrosive beaded tie on all valves. All labels shall be me labeled in accordance with 
the valve chart per Section 13 11 14.  


 
PART 3  EXECUTION 
 
3.1 VALVE CONNECTIONS  
 


A. Provide valves suitable for connection to adjoining piping.  
 


B. Valve size shall be the same as the pipe size. 
 


3.2 VALVE USE  
 


A. Pipe sizes 3" - 12" – Butterfly 
 
B. Miscellaneous valves 1/2" – 2-1/2" - PVC True Union Ball Valves 
 
C. All chemical lines and equipment - PVC True Union Ball Valves 


 
3.3 VALVE OPERATORS 
 


A. All butterfly valves shall have gear operators and chain operators as required unless 
drawings indicate otherwise.  Chain operators shall be required on all gear operators located 
7’-0” or higher above finished floor  


 
B. Provide extension lengths as necessary to operate submerged or below surface valves and 


the appropriate valve box access cover.   
 
 


END OF SECTION 
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SECTION 13 11 25 - POOL CENTRIFUGAL PUMPS 
 
PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Pumps 
 


B. Strainers 
 


C. Gauges  
 


D. Flow meters 
 
1.2 RELATED DOCUMENTS 
 


A. Drawings and Contracting Requirements, including General and Supplementary Conditions 
and Division 01 - General Requirements, apply to this Section. 


 
1.3 REFERENCES 
 


A. The following latest edition reference specifications, guides and standards shall become part of 
this Specification as if herein written. If provisions conflict, the more stringent provisions shall 
apply. 
1. Hydraulic Institute Standards 
2. Institute of Electrical and Electronics Engineers Standards (IEEE)  
3. National Electrical Manufacturers Association Standards (NEMA)  
4. Occupational Safety and Health Administration Rules and Regulations (OSHA) 
5. National Sanitary Foundation (NSF) 
6. American Society for Testing and Materials Standards (ASTM) 
7. American Iron and Steel Institute (AISI) 
8. American National Standards Institute (ANSI) 
9. ASTM A48 – Standard Specification for Gray Iron Castings 
10. ASTM B584 – Standard Specification for Copper Allow Sand Castings for General 


Applications 
11. AISI 1045  
12. ASTM B62 – Standard Specification for Composition Bronze or Ounce Metal Castings 


 
1.4 DESCRIPTION OF WORK 
 


A. The pumping units shall be installed in accordance with the instructions of the manufacturer 
and as shown on the drawings by the Pool Engineer. 


 
B. Pump capacity, horsepower, TDH (Total Dynamic Head), speed, suction and discharge 


diameters, type, and other requirements shall be as shown on the drawings and shall 
comply with the requirements as specified herein. The General Conditions shall apply to 
this Section as fully as if repeated herein. 


 
1.5 QUALITY ASSURANCE 
 


A. To assure a properly integrated and compatible system, all equipment described in this 
section shall be furnished by the Pump Manufacturer, who shall assume full responsibility 
for the warranty and proper operation of the pumps and associated equipment. 
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B. All pumps shall be NSF50 certified as provided, including required coatings and shall be 


labeled as such on the serial number identification tag. 
 


1.6 SUBMITTALS 
 


A. Refer to General Requirements and Division 01. 
 
B. Submit complete motor and pump data together with shop drawings for the driven machine.  


All material is to be collated in a card stock binder, with pockets for large drawings, and 
with index.  This data shall be prepared by the motor and/or pump manufacturer and shall 
include: 


1. Pump manufacturer and model number, name of motor manufacturer, type of pump and 
motor with dimensioned drawings. 


2. Characteristic curves at full load motor speed showing flow, TDH, efficiency, horsepower, 
and NPSH required.  For all VFD applications include a family of performance curves, 
separate of the full load motor speed curve, for speeds of 105%, 100%, 89%, 83%, 66%, 
and 50% of the scheduled RPM. 


3. Nominal motor horsepower, speed at full load, frame size, enclosure construction, 
winding insulation class and treatment, temperature rise at nominal horsepower, service 
factor, voltage rating (indicate if dual voltage), number of phases, frequency rating, full-
load amperes at nominal horsepower for application voltage, starting code letter, or 
locked rotor KVA or amperes. 


4. Complete pump description plus material list including casings, impellers, seals, shaft, 
bearing frame, motor mounts, guards, base plate, exterior coating type and mill 
thickness. 


5. Installation Instruction and Operation and Maintenance Manuals shall include 
recommended protection and maintenance required for storage prior to putting pumps in 
service, and may be submitted anytime before shipment of the pumps. 


 
1.7 SUBSTITUTIONS 
 


A. Refer to General Requirements and Division 01. 
 


1.8 DELIVERY, STORAGE, AND HANDLING 
 


A. Refer to General Requirements and Division 01. 
 


1.9 WARRANTIES 
 


A. Manufacturer’s standard pump warranty.  Warranty on mechanical seals covering 100% of 
the cost on all parts and labor extending over the same time period as the standard pump 
warranty. 


B. End Suction Pumps 
1. Pump failure of any pump component directly attributable to materials and/or 


workmanship within 1 year after shipment shall be repaired or replace FREE of charge by 
the pump manufacturer. 


2. Motor failure of any motor component directly attributable to materials and/or 
workmanship within 3 years after shipment shall be repaired or replace FREE of charge 
by the pump manufacturer. 


 
PART 2  PRODUCTS  
 
2.1 PUMPS 


 
A. General 
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1. Pump performance shall be optimized with provision of variable speed drives where 


designated in the drawings. 
2. Operational Pump Characteristics 


a. Engineer has the right to reject any pump with a pump curve having a design point 
operating efficiency more than 5% below the operating efficiency of the scheduled 
pump provided on the drawings. 


 
B. Horizontal, Close-Coupled, Self-Priming End Suction Centrifugal Pumps. 


 
1. Furnish and install self priming centrifugal pumps as specified on the Contract Drawings 


or as pre-approved by the Architect/Engineer. 
 


2. Motor 
 
a. The motor shall have a service factor of a least 1.15.  The service factor is reserved 


for variations in voltage and frequency. 
b. Motor must be inverter duty meeting NEMA MG1 Part 30. 
c. The motor shall have a sufficient horsepower rating to operate the pump at any point 


on the pump’s head capacity curve at full load speed (60 Hz) regardless of selected 
operating speed without overloading the nameplate horsepower rating of the motor, 
regardless of service factor.  Vendor shall confirm that motor current does not exceed 
allowable full load amperage at reduced frequency.  Vendor shall verify scheduled 
horsepower meets above requirements.  In no case shall the horsepower be les than 
indicated on the Drawings without specific approval form the Engineer. 


d. Electrical requirements including phase, frequency, and voltage are indicated on the 
Drawings. 


e. The motor shall be compatible for use with VFD’s 
 


 
1.2 PUMP STRAINERS 
 


A. Unless the pump has an integral hair and lint strainer, supply and install strainers equal to 
those manufactured by Mer-Made Filter or Neptune Benson.  Provide each strainer with two 
strainer baskets. Alternate Activity Pumps require custom self priming manufactured 
strainers with a 1/8” or 1 mm mesh opening acceptable to the pump manufacturer. The 
contractor shall provide the custom strainer manufacturer with all required information as 
needed for fabrication.  


 
1.3 GAUGES 


 
A. Provide compound gauges where called for on Drawings and as required by Code.  


Compound gauges shall be Liquid Filled, 30 Hg to 60 PSI with gauge cock and snubber as 
manufactured by Weksler, Marsh, Winters or equal. 


 
1.4 FLOWMETERS 


 
A. Provide Signet flow meters where called for on the Drawings and as required by Code on 


main lines and on branch lines of flow ranges indicated. 
 
PART 3 - EXECUTION 
 
3.1 PUMP INSTALATION 
 


A. The pumping units shall be installed in accordance with the instructions of the manufacturer 
and as shown on the drawings by the Pool Engineer. 
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B. Ensure that the pumps and motors are properly installed with no pipe strain transmitted to the 


pump casing. 
 


C. Installation shall include furnishing the required oil and grease for initial operation.  The 
grades of oil and grease shall be in accordance with the manufacturer's recommendations. 


 
3.2 FACTORY TRAINED REPRESENTATIVE 
 


A. Provide a factory-trained representative for the purpose of supervising installation, start-up, 
final field acceptance testing, and providing instruction to the owner's operating personnel in 
the proper operation and maintenance of the equipment in this section. 


 
 


END OF SECTION 
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SECTION 13 11 35 - POOL ULTRAVIOLET DISINFECTION EQUIPMENT 
 
PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Pool ultraviolet disinfection equipment 
 
1.2 RELATED DOCUMENTS 
 


A. Drawings and Contracting Requirements, including General and Supplementary Conditions 
and Division 01 - General Requirements, apply to this Section. 


 
1.3 REFERENCES 
 


A. The following latest edition reference specifications, guides and standards shall become part of 
this Specification as if herein written. If provisions conflict, the more stringent provisions shall 
apply. 
1. NSF – National Sanitary Foundation 
2. MET – Met Laboratories, Inc. 
3. CSA – Canadian Standards Association 
4. UL – Underwriters Laboratory 
5. NEMA – National Electrical Manufacturers’ Association 
6. ANSI – American National Standards Institute 


 
1.4 SUBMITTALS 
 


A. Drawings and Instructions 
1. Provide detailed Shop Drawings of the items of equipment being provided, indicating the 


dimensions, material and characteristics. 
2. Provide a typed sheet of Operating Instructions, embracing the operation functions and 


recurring maintenance processes  
 
1.5 SUBSTITUTIONS 
 


A. Refer to General Requirements and Division 01. 
 


1.6 DELEVERY, STORAGE, AND HANDLING 
 


A. Refer to General Requirements and Division 01. 
 
1.7 WARRANTY 
 


A. A factory trained representative of the manufacturer shall perform all warranty work.  
Manufacturer to warranty Ultraviolet chamber and Spectra Control panel for a period of 12 
months.  Medium pressure Ultraviolet bulbs shall be warranted for a period of 4,000 hours.  
Intermittently operated bulbs ( 1 on/off cycles per day) will be replaced free of charge should 
failure occur prior to 3,000 hours and replacement will be prorated between 3,000 and 4,000 
hours.   


 
PART 2  PRODUCTS 
 
2.1 GENERAL 
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A. The UV unit must be interlocked by the installer and capable of shutting down the activity 
pump in the event the UV dosage falls below satisfactory levels as determined by The State 
of Florida Pool Code.  


 
B. Provide 208 Volt to 480 Volt step up transformer model # BAUT4T15E 


 
C. Ultraviolet Disinfection Equipment:  Shall operate within the UVC electromagnetic spectrum 


emitting wavelengths in the range of 200nm to 400nm.  This required wavelength will provide 
constant disinfection/inactivation of bacteria, algae, molds, viruses and destruction of 
Monochloramines, Trichloramines, and Dichloramines.  Ultraviolet Lamp/Chamber and 
spectra Control Panel by Engineered Treatment Systems/atg-Willand (Telephone 920-885-
4628, Fax 920-885-4386) or Architect/Engineer approved equal. 


 
D. The UV System shall have an MET or equivalent (ETL, CSA, or UL) listing, and be NSF-50 


certified. 
1. Equipment General Description 


a. The Ultraviolet System shall be provided in a complete package to include:  316L 
Stainless Steel Chamber, Spectra Control System located in a NEMA 12 rated panel, 
Medium Pressure Bulb(s) designed to emit wavelengths within the UVC 
electromagnetic spectrum, strainer basket automatic wiper system, and Project 
Commissioning by a Certified Ultraviolet Technician. 
 


2.2 UNIT TYPES  
 


 
A.  ECOFLO:  Ultraviolet manufacturer to offer unit capability of a Horizontal OR vertical 


installation application using state of art design and direct flow through characteristics.  Direct 
flow will be required in order to reduce total head loss through the system.  Unit shall be a 
Multiple Lamp medium pressure system with a bulb range of two1.5 kW – five 3.0 kW power 
range.  Multiple lamp system is required in order to maintain quality disinfection in the event 
of a single bulb failure.  ANSI flange range of 6” – 14” and flow pattern of 560 – 4500 gpm.  
Chamber shall be the equivalent of Engineered Treatment Systems/atg-Willand ECOFLO 
Model (ECF-225-8) and Spectra Control Cabinet ECF-(A) or equal.  Electrical requirements 
to include 480 volt 3-phase (32) amp internal breaker.  Electrical contractor to take into 
account plus/minus 3% for external breaker.  All required electrical work to be performed by 
licensed electrician. 


 
B.  The Ultraviolet System shall be sized to emit a minimum dose of 60 mj/cm2, with flow rates of 


up to (1000) gpm, within a (8”) schedule (80/40) PVC pipe.   
 
2.3 ULTRAVIOLET CHAMBER  
 


A.  Pressure rated for 100 psi (tested to 150 psi), and pressure drop across the unit will be 
minimal.  The unit shall be constructed of 316L stainless steel to prevent corrosion within the 
harsh pool environment.  The Ultraviolet chamber shall come complete with the following 
equipment: 


 
B. Ultraviolet intensity monitor with built-in alarm system to notify operator when output level 


drops below required level of 60 mj/cm2 (or operator set dosing levels). 
 
C. Ultraviolet temperature control system shall be provided to maintain system integrity in the 


event of flow interruptions to the chamber. 
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D. Ultraviolet chamber shall come complete with annealed quartz sleeve with “O” ring seals for 
water tightness. 


 
E. Chambers shall be complete with ANSI flanges and all ports or vents shall be threaded NPT.  


The Ultraviolet chamber must be capable of installation in the system so that it remains full 
under all conditions. 


 
F. The ultraviolet unit must be complete with appropriate brackets or feet for ease of installation.  


 
2.4 ULTRAVIOLET LAMP 


 
A. Ultraviolet lamp shall be medium pressure high intensity.  Lamp shall be designed to emit 


continuous Ultraviolet wavelengths in the range of 200nm to 400nm.  This will provide optimal 
disinfection benefits and destruction of the Monochloramine, Dichloramine, and Trichloramine 
compounds.  Lamp must remain unaffected by temperature variance of 0 degrees to 200 
degrees Fahrenheit. 


 
B. The lamp unit must provide a dose not less than 60 mj/cm2 at the end of the lamp life and 


this must be based on the full recirculating flowrate, not on a sidestream treatment. 
 
2.5 STEP UP TRANSFORMER 


 
A. Provide 208 Volt to 480 Volt step up transformer model # BAUT4T15E, coordinate installation 


with electrical contractor. 
 
2.6 AUDIBLE ALARM PANEL 


 
A. An automatic alarm and buzzer, 110 Volt, 10 Amp.   Shall be interlocked to the associated 


activity pumps to shut down in the event the UV dosage falls below required limits. coordinate 
installation with electrical contractor. 


 
 


2.7 AUTOMATIC WIPER SYSTEM 
 


A. An automatic cleaning system shall be provided for cleaning of quartz sleeve and Ultraviolet 
monitor probe.  The system shall travel the entire length of the quartz sleeve twice per 
desired cleaning cycle.  Precision molded wiper rings shall be provided to ensure thorough 
quartz tube cleaning and quartz tube protection.  Wiper cycle shall be user selectable and 
adjustable within a range of 15 minutes to 24 hours depending on anticipated application and 
deposit build-up.  At a minimum the Automatic Wiper system shall have the following 
characteristics: 
1. System shall utilize direct Belt Drive with square machined pulleys and shafts to prevent 


slippage and pin shearing.  Systems utilizing shear pins or complicated gear boxes will 
be unacceptable. 


2. Wiper power supply shall be 24 volt DC for improved safety. 
3. System shall incorporate Direct Shaft Encoding for positional location.  Systems relying 


on external proxy switches or internally located magnets will be unacceptable. 
4. Wiper interval shall be operator selectable with optional override switch. 
5. Wiper faults are to be indicated on the control system display. 
6. Wiper System to utilize “Intelligent Operation” for automatic start-up commissioning.  


a. Records wiper position at chamber ends.  Position must be fixed and not dependent 
on a timed interval or component striking end of chamber. 


b. Establish a travel run without setting limit adjustments to ensure system integrity and 
longevity. 
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2.8 ULTRAVIOLET CONTROL SYSTEM 


 
A. Control cabinet shall be Engineered Treatment System/atg-Willand SPECTRA 


microprocessor control unit. (Phone: 920-885-4386)  Systems shall be epoxy coated NEMA 
12 rated cabinet.  Three levels of operation shall be provided to meet the needs of the 
operator and pool environment:  Simple Control (start, stop and reset), Full Parameter 
Display, and Customized Operator Configuration.  Modes of operation shall be password 
protected to secure system critical setup functions.  Control system shall have clearly 
identifiable start, stop, and reset control buttons (suitable for gloved operation) with Running 
and Fault LCD indicators. 
1. Two-line LCD screen shall display a minimum of the following:  Ultraviolet dose (derived 


from flow and intensity inputs), Ultraviolet intensity (as a % and mw/cm2), Lamp Current, 
Flow rate (accepts signal from optional flow meter – displayed as gallons per minute), 
Chamber temperature (displayed as deg. F), Operation hour meter, System spares 
listing, Lamp fault, low Ultraviolet & temperature alarm, Ground fault trip, Wiper fault.  All 
alarm functions shall have simple text message display to assist in fault finding. 


2. Control system shall have a minimum of the following system interface control:  Remote 
operation, Process interrupt features (from valves, flow meters), Low UV dose 
(configurable to shutdown or alarm only), Flow meter input, Auto-Restrike, Half to full 
power Ultraviolet setting with 24 hour/7 day settable timer. 


3. An automatic alarm and buzzer, 110 Volt, 10 Amp.   Shall be interlocked to the 
associated activity pumps to shut down in the event the UV dosage falls below required 
limits per Florida pool code requirements. 


4. Control system shall have built in data-logging capabilities to record the following 
information:  Ultraviolet intensity required, Ultraviolet intensity measured, Lamp current, 
Chamber temperature, Flow rate (if flow meter is connected), Time and date stamp, All 
alarms generated. 


 
 
PART 3  EXECUTION 
 
3.1 SYSTEM STARTUP 
 


A. Install in accordance with contract documents and manufacturer’s instructions. 
 
B. Commissioning 


1. Ultraviolet Chamber and Control Panel shall be commissioned by a qualified factory 
trained technician.   


2. Final electrical and control cabling will be connected from the Spectra control cabinet to 
the Ultraviolet disinfection chamber during the commissioning process.   


3. Daily operation and simple maintenance instructions shall be provided during the 
commissioning process. 


 
 
 
 


END OF SECTION 
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SECTION 13 11 43 - POOL VERTICAL FIBERGLASS FILTERS 


 
 


PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Pool vertical Fiberglass Filters 
 
1.2 RELATED DOCUMENTS 
 


A. Drawings and Contracting Requirements, including General and Supplementary Conditions 
and Division 01 - General Requirements, apply to this Section. 


 
1.3 REFERENCES 
 


A. The following latest edition reference specifications, guides and standards shall become part of 
this Specification as if herein written. If provisions conflict, the more stringent provisions shall 
apply. 


 
1. National Sanitary Foundation (NSF) 


 
1.4 DESIGN REQUIREMENTS 
 


A. As assurance that each item of apparatus is properly sized to perform in conjunction with 
each other, the Owner requires bidders to use the filter manufacturer as a single source of 
supply for the items of equipment as listed and described herewith. 


 
1.5 SUBMITTALS 


 
A. Provide detailed Shop Drawings of the items of equipment being provided, indicating the 


dimensions, material and characteristics of the filter shells, interior and exterior filter 
manifolds, nozzle system and filter media. 


 
B. Provide a typed sheet of Operating Instructions, embracing the operation functions and 


recurring maintenance processes involved in connection with the complete filtration system.  
 
1.6 CERTIFICATIONS 
 


A. Shall bear the NSF Seal of Approval, Standard #50 for sand type filters. 
 
1.7 QUALIFICATION STATEMENTS 


 
A. The equipment described herein shall be a product of a manufacturer regularly engaged in 


the fabrication of fiberglass pressure vessels for at least fifteen years. 
 
1.8 WARRANTEE 
 


A. The equipment supplier shall guarantee that the equipment to be furnished is of the correct 
capacity, that the various parts are designed to operate correctly and in conjunction with each 
other, that if the installation is made in accordance with his drawings and operated in 
accordance with his instructions, the system will perform the prescribed functions correctly, 
the water entering the pool will be clear, bright, free from suspended matter visible to the 
unaided eye, will not produce any toxic effect or impart undesirable taste, odors or colors, 
and will be sanitary to the satisfaction of all authorities having jurisdiction.  
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B. Provide a standard one year non-prorated warrantee. 


 
1.9 SYSTEM STARTUP 


 
A. An authorized representative of the equipment supplier shall provide the supervisory services 


of an Installation Engineer for at least 4 hours to fully instruct designated personnel in the 
operation, care and maintenance of the filter system. 


 
PART 2 - PRODUCTS 
 
2.1 FILTERS 
 


A. Fiberglass Filter Tank 
 


1. The filter tank shall be no less diameter and length than shown on plan.  It shall be 
suitable for 50 psi working pressure. 


 
2. The vessel(s) shall be constructed of multi-layer fiberglass.  Layers shall consist of a 


combination of chopped glass and woven roving in an isopthalic-polyester matrix.  The 
vessel shall be assembled from one side shell and two domed ends which shall be joined 
with an adhesive and reinforced with FRP layup. Alternate construction methods shall not 
be acceptable. 


 


3. Vessels shall be provided with ABS support bases. The tanks will be secured to these 
bases with adhesive. 


 
4. The wetted surface shall be a standard gel coat (GC).  The gel coat shall be a modified 


polyester gel coat equivalent to a Cook gel coat 943-AN-023 with a thickness of no less 
than 10 mils. 


 
5. The external surface shall be smooth in appearance and be free of cracks or other 


defects.  The exterior surface shall be supplied with an all weather coating.  The tank 
coating shall be water based acrylic emulsion paint with UV inhibitors.   


 
6. Each filter tank shall be equipped with a bottom mounted drain out system that shall 


completely empty the vessel. 
 
7. Each tank shall have an automatic and manual air release system and shall be of non-


corrosive materials. 
 


8. Each filter tank shall be equipped with the necessary flanges and connections for the 
internal and external piping and valves.  


 
9. Each tank shall have one influent header fitted with sufficient distributors to properly 


distribute incoming flow evenly across the sand bed surface and one hub with sufficient 
laterals equally distributed not less than 12 inches below the filtering sand bed with a total 
effective slot area such that the average velocity through the slots will not exceed 6 feet 
per second at the design flow rate.  The hub shall be fabricated of ABS and all 
distributors and laterals shall be replaceable.  The laterals shall have “cam and ramp” ¼ 
turn connections and be constructed of ABS plastic with molded ‘V’-groove slots.  
Laterals with machined or cut slots shall not be accepted.  Laterals shall be threaded at 
right angles into the header pipe. 
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10. Exterior influent and effluent pipe connections shall be 2” PVC. 
 


11. Each tank shall have an 8.5 inch diameter access manhole with molded cover, o-ring, 
and pressure gauge. 


 
12. The system shall be designed for installation against a back or side wall with all servicing 


accessible without moving tank(s).  When the system is off, the tank(s) must remain full 
of water and not allow water to gravity drain back to the source in order to prevent 
disturbance of the sand bed.     


 
13. Each filter tank shall be equipped with the necessary flanges and connections for the 


internal and external piping and valves.  
 


B. Multi-port and Hi Flow Valve Control Assembly (Unless Otherwise Noted in Drawings).  
 


1. Valve assembly shall be pre-plumbed and constructed of PVC. . 
 
2. Valve shall include a six position positive lock operation system. 


 
3. Shall be side mounted. 


 
4. Valve mechanism shall be designed so that the filter, drain, rinse and backwash cycles can 


be accomplished by repositioning one valve handle that will provide accurate positioning 
for tight shut off. 


 
2.2 FILTER MEDIA 
 


A. A sufficient quantity of #20 US sieve grade clean crystal silica sand to cover filter elements 
with a minimum 12 inch sand bed shall be furnished and installed into each tank and shall be 
free of limestone or clay and shall be free from minerals that may precipitate onto pool surfaces 
The following is an acceptable gradation for this media: 


 
                                        #20 SILICA SAND 
 


Effective size: 0.45 mm (0.018 in.) 


Uniformity coefficient:  1.5 


Mean diameter:  0.616 mm (0.0243 in.) 


Standard deviation: 0.110 mm (0.00432 in.) 


Grain Sphericity:  GRTR 0.7 


 
B. Each filter tank shall be provided with media as required per manufacturer’s 


recommendations. 
 
 


END OF SECTION 
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SECTION 13 11 46 - POOL EQUIPMENT 
 
PART 1 -GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Pool Equipment 
1. Pool fittings, deck, maintenance, and safety equipment. 


 
B. Pool Specialty Equipment 


1. Spray and play equipment manufactured for use in swimming pools and/or spray pads. 
 
1.2 RELATED DOCUMENTS 
 


A. Drawings and Contracting Requirements, including General and Supplementary Conditions 
and Division 01 - General Requirements, apply to this Section. 


 
1.3 REFERENCES 
 


A. Specialty Equipment 
1. Equipment submitted shall be designed by manufacturer to meet all federal, state, and 


local requirements. 
2. Equipment manufacturer shall meet applicable requirements of Consumer Product Safety 


Commission, ASTM, UL, and other applicable standards. 
3. Comply with ASTM F2461-09, standard practice for manufacture, construction, operation, 


and maintenance of aquatic play equipment. 
 
1.4 DESCRIPTION OF WORK 
 


A. Refer to General Requirements and Division 01 of the Specifications for additional 
requirements. 


 
1.5 QUALITY ASSURANCE 
 


A. Refer to General Requirements and Division 01 of the Specifications for additional 
requirements. 


 
1.6 SUBMITTALS 
 


A. Refer to General Requirements and Division 01. 
 
B. Submittals required: 


1. Pool Fittings and Equipment 
2. Deck Equipment 
3. Safety Equipment 
4. Maintenance Equipment 
5. Pool Specialty Equipment 


a. Provide detailed Shop Drawings of equipment being installed, including but not 
limited to: 
1) Location 
2) Flow rates 
3) Safety equipment 


C. Provide a typed sheet of Operating Instructions, embracing the operation functions and 
maintenance processes involved in connection with the complete system, including routine 
maintenance, start-up, and shut-down requirements. 
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D. Printed and bound operating, installation, and service manuals. 
 


 
1.7 SUBSTITUTIONS 
 


A. Refer to General Requirements and Division 01. 
 


1.8 DELIVERY, STORAGE, AND HANDLING 
 


A. Refer to General Requirements and Division 01. 
 


1.9 WARRANTIES 
 


A. Pool Equipment 
1. Manufacturer’s Standard Warranty 
 


B. Pool Specialty Equipment 
1. Manufacturer’s Standard Warranty – 2 year minimum 


 
PART 2  PRODUCTS 
 
2.1  GENERAL 
 


A. Provide the equipment scheduled on the drawings, and any necessary fittings, anchors, and 
connectors as required and not provided by the manufacturer.  The equipment shall be the 
manufacturer and model number listed or a pre-approved equal.  Although unit quantities are 
shown for value engineering purpose, it is the installing contractor’s responsibility to verify 
actual quantities required. 


  
PART 3  EXECUTION 
 
3.1 INSTALLATION 
 


A. Manufacturer’s Installation Instructions 
1. All equipment of this section shall be installed in accordance with industry standards and 


comply with manufacturer’s installation instructions/recommendation.  The contractor 
shall notify the engineer in writing of any discrepancies between the contract documents 
and the manufacturer’s instruction.  This notification shall include a request for 
clarification prior to installation. 


B. Install equipment true and level. 
C. Protect Equipment from damage during installation and up to substantial completion.  Repair 


or replace damaged parts. 
 
 


     END OF SECTION 
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SECTION 220100 – BASIC PLUMBING REQUIREMENTS  
 
 
PART 1 - GENERAL 
 


1.1 RELATED DOCUMENTS:  
 


A. The Work of this Division affects and is affected by the Work of other Divisions.  
Review each portion of the Contract Documents including General and 
Supplementary Conditions, Addenda, Drawings and Division 1 through Division 
33 Specification Sections to determine the extent of the Work of this Division and 
the work of the various Division 23 Sections. 


 
B. All work shall meet the current Florida Building Code FBC and FPC and the 


standards listed in the individual sections. 
 


1.2 PLUMBING CONTRACTOR QUALIFICATIONS 
 


A. The Owner intends to award this contract to a Bidder competent to perform and 
complete the work described in this Division and the Drawings in a satisfactory 
and timely manner.  All Bidders and any subcontractors to the Bidder must be 
qualified at the time of bid opening. 


 
B. A Bidder shall be a State licensed Plumbing Contractor for commercial work. 


 
C. Plumbing Contractor must have a current Florida Plumbing Contractor’s license 


and been in business for a minimum of 3 years. 
 


D. The Plumbing Contractor shall demonstrate experience on similar construction 
projects, by submitting three projects completed within the last 3 years each 
having a minimum mechanical construction value of $100,000.   


 
E. The Plumbing Contractor’s permanent home office shall be located within 150 


miles of the project site. 
  


F. The Architect/Engineer shall reserve the right to disqualify any Subcontractor who 
does not, in their sole opinion, meet the above minimum requirements.  The 
Plumbing Contractor shall provide qualified Subcontractors as part of the bid. 


 
1.3 DESCRIPTION OF WORK 


 
A. The work to be performed under this division includes, but is not necessarily 


limited to, the following: 
1. Plumbing fixtures. 
2. Drainage, waste and vent piping. 
3. Domestic water piping. 


 
B. Work not included in this Division:  The following work is specified in other 


sections of the specifications: 
1. Finish painting except as specifically included herein (plans or 


specifications). 
2. Electric work except as specifically included herein. 
3. Masonry and concrete foundations for equipment. 
4. Flashings, but counter flashings shall be included herein. 
5. Cutting and patching except as included herein. 
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1.4 TECHNICAL DEFINITIONS 
 


A. Specific items of terminology, as used herein, shall have the following meanings: 
1. "Work" includes all materials, labor, equipment and operation required for 


complete and proper installation. 
2. Bidders: “Bidders” are individuals, corporations, contractors, sub-


contractors, suppliers or others who have an interest in proposing to 
provide, in behalf of the Owner, a portion of or all of the Work defined by 
the Contract Documents and who submit bids to the Owner or to others 
for portions of the Work.  Bidders are expected to have reviewed and to 
have become sufficiently familiar with ALL of the Contract Documents to 
allow submittal of an accurate bid.  For renovations, Bidders are required 
to visit the project site to determine the extent of the work. 


3. Contractor:  The “Contractor” is the individual or corporation whose 
proposal to provide, in behalf of the Owner, the Work defined by the 
Contract Documents has been accepted by the Prime Contractor or 
Owner and who has entered into a Contractual Agreement wit the Prime 
Contractor or Owner to complete the Work.  The phrase “Contractor” or 
“Plumbing Contractor” in this Division and associated Drawings includes 
individuals, corporations, contractors, sub-contractors, suppliers or others 
who, through the Bidding process, have agreements with the Contractor, 
directly or through others, for performance of portions of the Work.  The 
division of responsibilities of the trades performing the Work of this 
Division is left to the Contractor. 


4. Prime Contractor: The “Prime Contractor” is the individual or corporation 
who has entered into a contractual agreement with the owner to complete 
all of the work of the contract documents. “Contractor” includes the 
Plumbing Contractor and any Sub-Contractors under contract to perform 
the work of this Division.  “Prime Contractor” shall mean the General 
Contractor, Construction Manager or similar firm that holds the direct 
contract for all work of the Contract Documents with the Owner. 


5. "By Other Trades" or “Under Other Divisions” shall mean by persons or 
parties responsible for work at the project other than the party or parties 
who have been duly awarded the contract for the work of this Division.  In 
the event that this document is used to acquire work as part of a general 
construction contract the words "by other trades", etc. shall mean by 
persons or parties who are not anticipated to be the Plumbing Contractor 
for work of this Division working together with the Prime Contractor.  In 
this context the words "by other trades", etc. shall not be interpreted to 
mean not included in the overall contract. 


 
1.5 INTERPRETATION OF THE DRAWINGS AND SPECIFICATIONS 


 
A. As used in the drawings and specifications, certain non-technical words shall be 


understood to have specific meanings as follows: 
1. "Furnish" shall mean purchase and deliver to the project site complete 


with every necessary appurtenance and support. 
2. "Install" shall mean unload at the delivery point at the site and perform 


every operation necessary to establish secure mounting and correct 
operation at the proper location in the project. 


3. "Provide" shall mean "furnish" and "install". 
 


B. Except where modified by a specific notation to the contrary, it shall be 
understood that the indication and/or description of any item, in the drawings or 
specifications or both, carries with it the instruction to furnish and install the item, 
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regardless of whether or not this instruction is explicitly stated as part of the 
indication or description. 


 
C. It shall be understood that the specifications and drawings are complementary 


and are to be taken together for a complete interpretation of the work.  
Exceptions are those notes on the drawings, which refer to an individual element 
of work, take precedence over the specifications where they conflict with same. 


 
D. No exclusions from, or limitations in, the language used in the drawings or 


specifications shall be interpreted as meaning that the appurtenances or 
accessories necessary to complete any required system or items of equipment 
are to be omitted. 


 
E. The drawings of necessity utilize symbols and schematic diagrams to indicate 


various items of work.  Neither of these items have any dimensional significance 
nor do they delineate every item required for the intended installations.  The work 
shall be installed, in accordance with the diagrammatic intent expressed on the 
electrical and mechanical drawings, and in conformity with the dimensions 
indicated on final architectural and structural working drawings and on equipment 
shop drawings. 


 
F. No interpretation shall be made from the limitations of symbols and diagrams that 


any elements necessary for complete work are excluded. 
 


G. Certain details appear on the drawings that are specific with regard to the 
dimensioning and positioning of the work.  These details are intended only for the 
purpose of establishing general feasibility.  They do not obviate field coordination 
for the indicated work. 


 
H. Information as to the general construction shall be derived from structural and 


architectural drawings and specifications only. 
 


I. The use of the word in the singular shall not be considered as limiting where other 
indications denote that more than one item is referred to. 


 
J. In the event that extra work is authorized, and performed by this trade, work 


shown on drawings depicting such work, and/or described by addendum is 
subject to the base building specification in all respects. 


 
1.6 DRAWINGS AND SPECIFICATIONS 


 
A. It is the intent of drawings and specifications to obtain a complete and satisfactory 


installation.   
 


B. Separate divisional drawings and specification shall not relieve the Contractor 
from full responsibility of compliance with the work indicated on any of the 
drawings or in any division of the specification. 


 
C. Contractor shall carefully examine the architectural, structural, electrical and 


mechanical drawings and specifications prior to submitting bid. 
 


D. The Contractor is required to furnish, install and connect with appropriate 
services all items shown on any of the drawings without additional expense to the 
Owner. 
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E. The Architect/Engineer shall be notified of any discrepancies, omissions, conflicts 
or interferences that occur between drawings or between drawings and 
specifications.  If such notification is received in adequate time additional data or 
changes will be issued by addendum to all bidders. 


 
F. Architectural and structural drawings take precedence over plumbing drawings 


with reference to building construction. 
 


G. Plumbing drawings are diagrammatic but shall be followed as closely as actual 
construction of the building and the work of other trades will permit. 


 
1.7 APPROVED MATERIALS 


 
A. Materials or products specified herein and/or indicated on drawings by trade 


name, manufacturer's name and/or catalog number shall be provided as 
specified.  Substitutions will not be permitted except as described herein in 
Supplementary and General Conditions.  


 
B. For approval of products other than those specified, bidders shall submit to the 


architect a request in writing at least ten (10) days prior to bid date and hour.  
Requests received after this time will not be reviewed or considered regardless of 
cause.  Requests shall clearly define and describe the product for which approval 
is requested.  Requests shall be accompanied by manufacturer's literature, 
specifications, drawings, cuts, performance data list of references or other 
information necessary to completely describe the item.  Approval will be in the 
form of an addendum to the specifications issued to all prospective prime 
contract bidders on record.  The addendum will indicate the additional products 
that are approved for this project. 


 
C. A list of all materials and equipment that the Contractor proposes to furnish shall 


be submitted for approval within ten (10) days after the contract has been let.  
Data shall be complete in all respects. 


 
D. Where such approved substitution or deviation requires different quantity or 


arrangement of foundations, supports, ductwork, piping, wiring, conduit, and any 
other equipment or accessories normal to this equipment, Contractor shall furnish 
said changes and additions and pay all costs for all changes and additions and 
pay all costs for the changes to the work and the work of others affected by this 
substitution or deviation. 


 
E. Deviations mean the use of any listed Approved Manufacturer other than those 


on which the drawings are based. 
 


1.8 USE OF EQUIPMENT OTHER THAN BASIS OF DESIGN 
  
A. The mechanical drawings indicate equipment in the schedules as basis of design. 


Other manufacturers are listed in the specification sections.  All other 
manufacturers must be submitted to the Engineer for review prior to bid.  Any 
proposed substitution must follow Division 1 and requirements of other Divisions.  
All costs for reviewing substituted equipment will be paid by the contractor.  
Engineering costs related to the substitution will be paid by the contractor at 
$125.00 per hour prior to review. 


  
B. The drawings (electrical, structural, architectural, etc) are based upon the 


products listed in the mechanical schedules (basis of design).  Any product 
provided other than the basis of design may impact the requirements of other 
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disciplines.  The plumbing contractor is responsible for (and shall include in the 
base bid price) any and all costs related to the substituted equipment.  These 
costs may include engineering review, construction document modifications 
(supplemental instructions), construction costs for work of other Divisions 
(particularly electrical), and other associated  costs.  Engineering costs will be 
paid by the contractor at the rate of $125.00 per hour.  Coordinate with other 
Contractors regarding impact of substituted equipment prior to bid. 


 
C. The construction documents contain design intent that may or may not be 


immediately apparent.  All other intended physical and aesthetic requirements 
(stated or not) of the construction documents shall apply to the equipment 
intended for use. This includes appearance, clearance, access, and concealment 
requirements.  


  
1.9 COORDINATION OF PLUMBING WORK 


 
A. Refer to other Divisions for general coordination requirements.  The contract 


documents are diagrammatic in showing certain physical relationships of the 
plumbing work and the interface with other work, including utilities and electrical 
work.  Final coordination is the responsibility of the Contractor. 
1. Arrange work in a neat, well-organized manner.  Piping and services shall 


run parallel to primary lines of the building construction, at a minimum of 
7'-0" clearance. 


2. Locate operating and control equipment for ease of access.  Arrange 
plumbing work with required clearances for access for operation and 
maintenance. 


3. Advise other trades of openings required in their work. 
4. Give right-of-way to piping which requires a slope for drainage. 


 
B. Coordination Drawings:  Provide 1/4” drawings indicating plumbing equipment 


and/or electrical work when positioned within close proximity. 
 
C. NEC Required Clearances:  All plumbing equipment with serviceable electrical 


components at 120v and greater (including but not limited to starters, 
disconnects, fuses, relays, etc.) shall be installed with allowable NEC clearances. 
Refer to NEC for the required clearances (which are often greater than 36”).  For 
cramped plumbing spaced with electrical panels, submit coordination drawings 
showing plumbing and electrical equipment and their respective service and NEC 
clearances. 


 
D. Do not locate anything within the NEC required service areas required by existing 


electrical components. 
 


1.10 QUALITY ASSURANCE, STANDARDS AND SYMBOLS, QUALIFICATIONS 
 


A. Administration:  Refer to other Divisions for administrative/procedural re-
quirements to comply with codes and standards.  For the plumbing work, 
standards are specified in individual sections. 


 
B. Installation:  For fabrication, installation and testing of work of this Division, use 


trained, skilled mechanics and experienced workmen familiar with items required 
and manufacturer's recommended methods of installation.  Perform work in the 
best workmanlike manner.  In acceptance of installed work, the 
Architect/Engineer will make no allowance for lack of skill on the part of the 
workmen.  A competent supervisor shall direct the proper and prompt execution 
of the work. 
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C. Testing:  An independent testing company shall be contracted to witness and sign 


off on all plumbing pressure tests. 
 


1.11 SHOP AND ERECTION DRAWINGS AND SAMPLES 
 


A. Submit required and/or requested shop drawings and erection drawings, and 
obtain written approval of same before ordering or installing any equipment or 
material.   Equipment or material ordered or installed without written approval 
may not be accepted. 


 
B. Shop drawings shall consist of GRAEF Submittal Identification Sheet, 


manufacturer's scale drawings, cuts or catalogs, including descriptive literature, 
which shall clearly indicate the construction, material, physical dimensions, and 
complete operating data clearly marked for each item.  Data of general nature will 
not be accepted. 


 
C. These drawings shall become part of the final as-built records.  Coordinate with 


structural and architectural drawings for available ceiling clearance. 
 


D. Indication of “Approved” on the shop drawing review does not relieve the 
contractor of the responsibility to comply with all requirements of this 
specification. 


 
1.12 SUBMITTAL REQUIREMENTS 


 
A. Submittal data is required for each Section of this Division. 


 
B. Submittals for this section: 


1. Firm qualifications for this project at time of bid. 
2. Foreman’s resume and experience for this project. 
3. Schedule of values broken out by Section, labor and material. 
4. Plumbing system identification. 
5. Access doors. 


 
C. All data shall be submitted to the Engineer at one time; partial submittals will not 


be accepted.  Submit in individual vinyl-covered 3-ring binders.  The front cover of 
the binder shall contain the project name and the GRAEF job number from the 
drawings.  Index each section using the format from the Project Specifications.   
1. Each section of the submittal shall begin with a "Submittal Identification 


Sheet" (last page of this specification section) with a complete list of all 
items in that section.  Failure to follow this procedure shall result in 
rejection of the submittal by the Engineer.  This list shall also contain the 
following information: 
a. Model numbers and summary descriptions. 
b. The number of pages submitted for each item. 
c. Space for Engineer's review stamp for each item. 
d. Names of Project, Contractor, Sub-Contractors and Suppliers of 


Equipment. 
 


The submittal shall be formatted in this manner in order to facilitate timely review 
by the Engineer.  Engineer shall review submittal data no more than two times.  
Additional submittal review time shall be paid by Contractor under the base bid at 
a minimum rate of $125.00/hour. 
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D. Refer to other Divisions for administration of submittals.  For plumbing work, the 
following quantities are required for each category of submittal, unless otherwise 
indicated.  
1. Shop Drawings:  6 sets, including 2 for maintenance manuals. 
2. Product Data:  6 sets, including 2 for maintenance manuals. 
3. Warranties (Guarantees):  6 copies, including 2 for maintenance 


manuals. 
4. Manuals:  2 final copies, including flow diagrams, maintenance in-


structions, operating instructions, parts listings, and copies of other 
submittals indicated for inclusion. 


 
E. Maintenance Manuals:  Thirty days prior to Substantial completion, furnish two 


operation and maintenance manuals with index and thumb-tab marker for each 
section of information; bind in 3-ring, vinyl-covered binder.  Label binder with 
"OPERATION AND MAINTENANCE MANUAL," the name and location of the 
project, the name of the Contractor, and the contract number.  Include the 
names, addresses, and telephone numbers of each subcontractor installing the 
equipment.  Include a list of all equipment and the supplier with address and 
telephone number. Include a table of contents and assemble to conform to the 
Project Manual (specifications) with the tab sheets before instructions covering 
the subject.  Instructions shall be legible and easily read, fold large sheets of 
drawings.  The manual shall include: wiring and control diagrams, detailed 
explanation of operation and control of each item of equipment; description of the 
function of each principal item of equipment; installation instructions; 
maintenance instructions; lubrication schedule including type, grade, temperature 
range and frequency; safety precautions, diagrams and illustrations; test proce-
dures; performance data; and parts lists.  The manual shall be complete, 
including all equipment, controls, accessories and associated appurtenances. 


 
1.13 RECORD DRAWINGS 


 
A. Contractor is instructed to refer to section covering General Conditions of this 


specification. 
 


B. During the course of construction the Contractor shall keep an accurate record of 
all deviations and changes of the work as indicated on the drawings and its actual 
installation. 


 
C. Prepare one set of "as-built" reproducible drawings indicating a record of 


construction revisions and changes from the contract drawings. 
 


D. Upon completion of the work and within 30 days after acceptance by the 
Architect, the Contractor shall furnish to the Owner a revised and final set of 
reproducibles and a set of CADD diskette and prints showing all work as installed. 


 
 
2. PART 2 - PRODUCTS AND MATERIALS 
 


2.1 GENERAL:  When a specified or indicated item has been superseded or is no longer 
available, the manufacturer's latest equivalent type or model of material or equipment as 
approved by the Engineer shall be furnished and installed at no additional cost to the 
Owner. 


 
2.2 ELECTRICAL PROVISIONS OF PLUMBING WORK 
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A. The electrical provisions of plumbing work, where indicated to be furnished 
integrally with plumbing work, can be summarized (but not by way of limitation) to 
include the following:  1) Motors, 2) Motor starters, 3) Control interlock wiring of 
plumbing equipment, and 4) Control switch, pilot lights, inter locks and similar 
devices. 


 
B. Starters, Switches:  This contractor shall furnish with all motorized plumbing 


equipment, either integrally or separately for all motorized equipment.  Starters 
shall be NEMA 1 (for Indoor starter locations), NEMA 4X (for outdoor starter 
locations), and shall include HOA with 2 NO and 2 NC contacts for use by control 
system, and run indicating light.  Starters shall have phase loss and undervoltage 
protection.  The electrical contractor shall install starters provided by the plumbing 
contractor. 


 
C. Motors:  Motors shall be high efficiency type rated for the intended use and 


installed environment.     
 


D. Drip Pans:  Where possible, do not run plumbing piping directly above electrical 
(or electronic) equipment which is sensitive to moisture; otherwise provide drip 
pans under piping.  Locate pan below piping, and extend 6" on each side of 
piping and lengthwise 18" beyond equipment.  Fabricate pans 2" deep, of 
reinforced sheet metal with rolled edges and soldered or welded seams; 20 gage 
copper, or 16 gage steel with 2 oz. zinc finish hot dipped after fabrication.  
Provide 3/4" copper drainage piping, properly discharged.  Piping or duct shall not 
pass above any electrical panels without providing required structure to 
adequately separate and provide protection to panels, ductwork, and/or pipes. 


 
 
3. PART 3 - EXECUTION 
 


3.1 COORDINATION WITH OTHER TRADES 
 


A. Coordinate work of this Division with work of other trades to avoid interferences 
and delays.  Assist in working out space requirements to make a satisfactory 
installation. 


 
B. If work of this Division is installed before coordinating with other trades, or so as 


to cause any interference with work of other trades, the necessary changes in the 
work to correct the condition shall be made promptly and without extra charge. 


 
C. Furnish to other trades, as required, all necessary templates, patterns, settings 


plans, and shop details for the proper installation of work and for the purpose of 
coordinating adjacent work. 


 
D. See other Sections for responsibilities of plumbing contractor prior to test and 


balance. 
 


3.2 PAINTING:  Refer to individual sections for painting of plumbing work.   
 


3.3 DISCREPANCIES:  In the event of discrepancy, work shall cease and the Archi-
tect/Engineer shall be notified immediately. 


 
3.4 CLOSING-IN OF UNINSPECTED WORK:  Do not allow or cause any of the work in this 


Section to be covered up or enclosed until it has been observed, tested, and approved by 
the Architect/Engineer and inspected by all authorities having jurisdiction. 
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3.5 PLUMBING WORK CLOSEOUT 
 


A. Refer to other Divisions sections for general closeout requirements. Maintain a 
daily log of operational data on mechanical equipment and systems through the 
closeout period; record hours of operation, assigned personnel, fuel consumption 
and similar information; submit copy to Owner. 


 
B. Closeout Equipment/Systems Operations:  Sequence operations properly so that 


work of project will not be damaged or endangered.  Operate each item of 
equipment and each system in a test run of appropriate duration (with the 
Architect/ Engineer and the Owner's operating personnel present) to demonstrate 
sustained, satisfactory performance.  Adjust and correct operations as required 
for proper performance.  Clean and lubricate each system, and replace 
excessively worn parts and similar expendable items of the work. 


 
C. Turn-Over of Operation:  At the time of final completion, turn over the prime 


responsibility for operation of the mechanical equipment and systems to the 
Owner's operating personnel. 


 
3.6 GUARANTEES AND CERTIFICATIONS 


 
A. All work shall be guaranteed to be free from leaks or defects.  Any defective 


materials or workmanship as well as damage to the work of all trades resulting 
from same shall be replaced or repaired as directed for the duration of stipulated 
guarantee periods. 


 
B. The duration of guarantee periods following the date of beneficial use of the 


system shall be one year, and five years warranty shall be on all compressors.  
Beneficial use is defined as operation of the system to obtain its intended use. 


 
C. The date of acceptance shall be the date of final payment for the work or the date 


of a formal notice of acceptance, whichever is earlier. 
 


3.7 ENGINEER’S UNDERGROUND OBSERVATION 
 


A. Contractor preparation:  The Contractor shall have all underground utilities, 
conduit and piping installed on the site in trenches.  All pipe and conduit shall be 
left uncovered. 


 
B. The Contractor shall contact the Engineer in writing to schedule a site observation 


72 hours prior to the day of observation. 
 


C. The Contractor shall walk the site with the Architect/Engineer and assist in 
providing access to underground work. 


 
D. At the successful conclusion of the observation, the Contractor and Engineer 


shall sign the Observation Form on the As-Built drawings. 
E. Any deficiencies shall be fixed prior to concealing and a re-observation shall be 


scheduled.  Any visits after the first observation shall be paid by the Contractor 
($750/visit) prior to the Engineer’s revisit.  If the project is phased where the 
Engineer cannot observe the entire project in one observation, the Contractor 
shall include in the bid the number of visits required at $750/visit. 


 
3.8 ENGINEER’S SUBSTANTIAL COMPLETION OBSERVATION 


 
A. Contractor Preparation: 
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1. All equipment shall be operational.  Systems commissioning and start up 
forms shall be completed and submitted to Architect/Engineer.   


2. The Contractor shall contact the Architect/Engineer to schedule a 
substantial completion site observation.  The Engineer shall perform the 
observation within 72 hours of the notice of observation.  It is the 
Contractor’s sole responsibility to plan for and schedule this observation. 


 
B. The Contractor shall contact the Engineer in writing to schedule a site observation 


72 hours prior to the day of observation. 
 
C. The Contractor shall walk the site with the Architect/Engineer and assist in 


providing ladders, flashlights, and access to equipment. 
 


D. Documents: The Contractor shall have a red lined set of AS-BUILT information 
that has been edited as equipment is installed. 


 
E. At the successful conclusion of the walk-through, the Contractor and 


Architect/Engineer shall sign the inspection form on the AS-BUILT drawings. It is 
the Contractor’s sole responsibility to plan for and schedule this observation. 


 
F. As a minimum, the following shall be completed prior to issuance of substantial 


completion: 
1. All plumbing fixtures installed and operational. 
2. Pumping station installed and operational. 
 


G. Any deficiencies shall be fixed immediately and a re-observation shall be 
scheduled.  Any visits after the first observation shall be paid by the Contractor to 
the Engineer ($750/visit) prior to the Engineer’s revisit.  If the project is phased 
where the Engineer cannot observe the entire project in one observation, the 
Contractor shall include in the bid the number of visits required at $750/visit and 
pay the Engineer for each visit. 


 
3.9 FINAL ACCEPTANCE OBSERVATION 


 
A. Contractor shall carefully read all applicable sections of these specifications and 


prepare and assemble necessary test reports, maintenance manuals, certificates, 
guarantees, letters of instruction, etc. that are required.  See other Sections for 
pump start-up/commissioning forms. 


 
B. These documents shall be delivered to the Architect’s / Engineer's office at least 


48 hours before requesting final acceptance observation for work covered under 
this division of the specifications. 


 
C. Contractor's representatives responsible for work under this division shall be 


present at time of acceptance inspections and shall furnish required mechanics, 
tools and ladders to assist in the inspection. 


 
D. A list of items to be corrected as a result of acceptance inspection will be 


furnished to the contractor.  Notify Architect / Engineer in writing of any items 
appearing on list of correction that are disputed by Contractor.  When ready, 
request in writing a re-inspection of work. 


 
E. Should items appearing on substantial completion list remain uncorrected at time 


of final acceptance inspection and additional final inspections are required to 
ascertain completion these additional inspections will be paid by Contractor at 
rate of $125.00 per hour to Engineer whose time is involved.  This amount will be 
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paid by the Contractor or deducted from the Contractor's final payment and paid 
to the Engineer by the Owner. 


 
 


END OF SECTION 220100 
 







Construction Documents 
Lincoln Splash Park, Palmetto, FL 


 


SECTION:220100                               ISSUED: 08/16/2010 Page 12 of 12 
 


SUBMITTAL IDENTIFICATION SHEET 
PROJECT:  
     
CONTRACTOR:   SUBCONTRACTOR:  
     
SPECIFICATION  
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the Shop Drawings or from obligations to comply with the requirements of 
the Contract Documents. Approval of a specific item shall not indicate 
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SECTION 220500 - 


PART 1 - GENERAL 


COMMON WORK RESULTS FOR PLUMBING 


1.1 SUMMARY 


A. This Section includes the following: 


1. Piping materials and installation instructions common to most piping systems. 
2. Dielectric fittings. 
3. Sleeves. 
4. Escutcheons. 
5. Grout. 
6. Equipment installation requirements common to equipment sections. 
7. Supports and anchorages. 


1.2 DEFINITIONS 


A. Finished Spaces:  Spaces other than plumbing and electrical equipment rooms, furred spaces, 
pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated 
spaces, crawlspaces, and tunnels. 


B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and plumbing equipment rooms. 


C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 


D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in chases. 


E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters. 


1.3 SUBMITTALS 


A. Welding certificates. 


1.4 QUALITY ASSURANCE 


A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel." 


B. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical 
characteristics may be furnished provided such proposed equipment is approved in writing and 
connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If 
minimum energy ratings or efficiencies are specified, equipment shall comply with requirements. 
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PART 2 - PRODUCTS 


2.1 PIPE, TUBE, AND FITTINGS 


A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining 
methods. 


B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 


2.2 JOINING MATERIALS 


A. Refer to individual Division 22 piping Sections for special joining materials not listed below. 


B. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 


C. Solvent Cements for Joining Plastic Piping: 


1. ABS Piping:  ASTM D 2235. 
2. CPVC Piping:  ASTM F 493. 
3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 
4. PVC to ABS Piping Transition:  ASTM D 3138. 


2.3 DIELECTRIC FITTINGS 


A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials. 


B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 


C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working pressure 
at 180 deg F


D. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 
lining; threaded ends; and 


. 


300-psig minimum working pressure at 225 deg F


E. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 
plain, threaded, or grooved ends; and 


. 


300-psig minimum working pressure at 225 deg F


2.4 SLEEVES 


. 


A. Galvanized-Steel Sheet:  0.0239-inch


B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 


 minimum thickness; round tube closed with welded 
longitudinal joint. 


C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends 
and integral waterstop, unless otherwise indicated. 


D. PVC Pipe:  ASTM D 1785, Schedule 40. 
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2.5 ESCUTCHEONS 


A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely 
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers 
opening. 


B. One-Piece, Cast-Brass Type:  With set screw. 


1. Finish:  Polished chrome-plated. 


2.6 GROUT 


A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 


1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 


2. Design Mix:  5000-psi
3. Packaging:  Premixed and factory packaged. 


, 28-day compressive strength. 


PART 3 - EXECUTION 


3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 


A. Install piping according to the following requirements and Division 22 Sections specifying piping 
systems. 


B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated 
unless deviations to layout are approved on Coordination Drawings. 


C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas. 


D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 


E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 


F. Install piping to permit valve servicing. 


G. Install piping at indicated slopes. 


H. Install piping free of sags and bends. 


I. Install fittings for changes in direction and branch connections. 


J. Install piping to allow application of insulation. 


K. Select system components with pressure rating equal to or greater than system operating 
pressure. 
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L. Install escutcheons for penetrations of walls, ceilings, and floors. 


M. Install sleeves for pipes passing through concrete and masonry walls. 


N. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and 
mechanical sleeve seals.   


1. Install steel pipe for sleeves smaller than 6 inches
2. Install cast-iron "wall pipes" for sleeves 


 in diameter. 
6 inches


O. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations.  Seal pipe penetrations with firestop materials. 


 and larger in diameter. 


P. Verify final equipment locations for roughing-in. 


Q. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 


3.2 PIPING JOINT CONSTRUCTION 


A. Join pipe and fittings according to the following requirements and Division 22 Sections 
specifying piping systems. 


B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 


C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 


D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32. 


E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 


F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 


1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 


2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 


G. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 
according to the following: 


1. Comply with ASTM F 402, for safe-handling practice of cleaners, primers, and solvent 
cements. 


2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 
3. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket 


fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and 
socket fittings according to ASTM D 2855. 


4. PVC Nonpressure Piping:  Join according to ASTM D 2855. 
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3.3 PIPING CONNECTIONS 


A. Make connections according to the following, unless otherwise indicated: 


1. Install unions, in piping NPS 2


2. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 
materials of dissimilar metals. 


 and smaller, adjacent to each valve and at final connection 
to each piece of equipment. 


3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 


A. Install equipment to allow maximum possible headroom unless specific mounting heights are 
not indicated. 


B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 


C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference to other 
installations.  Extend grease fittings to accessible locations. 


D. Install equipment to allow right of way for piping installed at required slope. 


3.5 ERECTION OF METAL SUPPORTS AND ANCHORAGES 


A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 


B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor plumbing materials and equipment. 


C. Field Welding:  Comply with AWS D1.1. 


3.6 GROUTING 


A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment 
base plates, and anchors. 


B. Clean surfaces that will come into contact with grout. 


C. Provide forms as required for placement of grout. 


D. Avoid air entrapment during placement of grout. 


E. Place grout, completely filling equipment bases. 


F. Place grout on concrete bases and provide smooth bearing surface for equipment. 


G. Place grout around anchors. 


H. Cure placed grout. 
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END OF SECTION 220500 
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SECTION 220523 - 


PART 1 - GENERAL 


GENERAL-DUTY VALVES FOR PLUMBING PIPING 


1.1 SUMMARY 


A. This Section includes the following general-duty valves: 


1. Copper-alloy ball valves. 
2. Bronze check valves. 
3. Bronze gate valves. 


B. See Division 22 piping Sections for specialty valves applicable to those Sections only. 


1.2 SUBMITTALS 


A. Product Data:  For each type of valve indicated.  Include body, seating, and trim materials; valve 
design; pressure and temperature classifications; end connections; arrangement; dimensions; 
and required clearances.  Include list indicating valve and its application.  Include rated 
capacities;  furnished specialties; and accessories. 


1.3 QUALITY ASSURANCE 


A. ASME Compliance for Ferrous Valves:  ASME B16.10 and ASME B16.34 for dimension and 
design criteria. 


B. NSF Compliance:  NSF 61 for valve materials for potable-water service. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 
1. Manufacturers:  Subject to compliance with requirements, provide products by the 


manufacturers specified. 


2.2 VALVES, GENERAL 


A. Refer to Part 3 "Valve Applications" Article for applications of valves. 


B. Bronze Valves:  NPS 2


C. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 
pressures and temperatures. 


 and Smaller:  Threaded ends, unless otherwise indicated. 
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D. Valve Sizes:  Same as upstream pipe, unless otherwise indicated. 


E. Valve Actuators: 


1. Handwheel:  For valves other than quarter-turn types. 
2. Lever Handle:  For quarter-turn valves NPS 6


F. Valve Flanges:  ASME B16.24 for bronze valves. 


 and smaller. 


G. Valve Grooved Ends:  AWWA C606. 


1. Solder Joint:  With sockets according to ASME B16.18. 


a. Caution:  Use solder with melting point below 840 deg F for angle, check, gate, 
and globe valves; below 421 deg F


2. Threaded:  With threads according to ASME B1.20.1. 


 for ball valves. 


2.3 COPPER-ALLOY BALL VALVES 


A. Manufacturers: 


1. One-Piece, Copper-Alloy Ball Valves: 


a. American Valve, Inc. 
b. Conbraco Industries, Inc.; Apollo Div. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. DynaQuip Controls. 
f. Grinnell Corporation. 
g. Jamesbury, Inc. 
h. Kitz Corporation of America. 
i. Legend Valve & Fitting, Inc. 
j. NIBCO INC. 
k. Watts Industries, Inc.; Water Products Div. 


2. Two-Piece, Copper-Alloy Ball Valves: 


a. Conbraco Industries, Inc.; Apollo Div. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. DynaQuip Controls. 
f. Flow-Tek, Inc. 
g. Grinnell Corporation. 
h. Hammond Valve. 
i. Honeywell Braukmann. 
j. Jamesbury, Inc. 
k. Jomar International, LTD. 
l. Kitz Corporation of America. 
m. Legend Valve & Fitting, Inc. 
n. Milwaukee Valve Company. 
o. Nexus Valve Specialties. 
p. NIBCO INC. 
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q. R & M Energy Systems (Borger, TX). 
r. Red-White Valve Corp. 
s. Richards Industries; Marwin Ball Valves. 
t. Watts Industries, Inc.; Water Products Div. 


3. Three-Piece, Copper-Alloy Ball Valves: 


a. Conbraco Industries, Inc.; Apollo Div. 
b. DynaQuip Controls. 
c. Grinnell Corporation. 
d. Hammond Valve. 
e. Jamesbury, Inc. 
f. Kitz Corporation of America. 
g. NIBCO INC. 
h. PBM, Inc. 
i. Red-White Valve Corp. 
j. Worcester Controls. 


B. Copper-Alloy Ball Valves, General:  MSS SP-110. 


C. One-Piece, Copper-Alloy Ball Valves:  Brass or bronze body with chrome-plated bronze ball, 
PTFE or TFE seats, and 400-psig


D. Two-Piece, Copper-Alloy Ball Valves:  Brass or bronze body with full-port, chrome-plated 
bronze ball; TFE seats; and 


 CWP rating. 


600-psig


E. Three-Piece, Copper-Alloy Ball Valves:  Brass or bronze body with full-port, chrome-plated 
bronze ball; TFE seats; and 


 minimum CWP rating and blowout-proof stem. 


600-psig


2.4 BRONZE CHECK VALVES 


 minimum CWP rating and blowout-proof stem. 


A. Manufacturers: 


1. Type 3, Bronze, Swing Check Valves with Metal Disc: 


a. American Valve, Inc. 
b. Cincinnati Valve Co. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Crane Co.; Crane Valve Group; Jenkins Valves. 
e. Crane Co.; Crane Valve Group; Stockham Div. 
f. Grinnell Corporation. 
g. Hammond Valve. 
h. Kitz Corporation of America. 
i. Legend Valve & Fitting, Inc. 
j. Milwaukee Valve Company. 
k. NIBCO INC. 
l. Powell, Wm. Co. 
m. Red-White Valve Corp. 
n. Walworth Co. 
o. Watts Industries, Inc.; Water Products Div. 


2. Type 4, Bronze, Swing Check Valves with Nonmetallic Disc: 


a. Cincinnati Valve Co. 
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b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. Grinnell Corporation. 
f. Hammond Valve. 
g. McWane, Inc.; Kennedy Valve Div. 
h. Milwaukee Valve Company. 
i. NIBCO INC. 
j. Red-White Valve Corp. 
k. Walworth Co. 
l. Watts Industries, Inc.; Water Products Div. 


B. Bronze Check Valves, General:  MSS SP-80. 


C. Type 3, Class 125, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat. 


D. Type 3, Class 150, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat. 


E. Type 3, Class 200, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat. 


F. Type 4, Class 125, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and 
bronze seat. 


G. Type 4, Class 150, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and 
bronze seat. 


H. Type 4, Class 200, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and 
bronze seat. 


2.5 BRONZE GATE VALVES 


A. Manufacturers: 


1. Type 1, Bronze, Nonrising-Stem Gate Valves: 


a. American Valve, Inc. 
b. Cincinnati Valve Co. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Crane Co.; Crane Valve Group; Jenkins Valves. 
e. Crane Co.; Crane Valve Group; Stockham Div. 
f. Grinnell Corporation. 
g. Hammond Valve. 
h. Kitz Corporation of America. 
i. Legend Valve & Fitting, Inc. 
j. Milwaukee Valve Company. 
k. NIBCO INC. 
l. Powell, Wm. Co. 
m. Red-White Valve Corp. 
n. Walworth Co. 
o. Watts Industries, Inc.; Water Products Div. 


2. Type 2, Bronze, Rising-Stem, Solid-Wedge Gate Valves: 


a. American Valve, Inc. 
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b. Cincinnati Valve Co. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Crane Co.; Crane Valve Group; Jenkins Valves. 
e. Crane Co.; Crane Valve Group; Stockham Div. 
f. Grinnell Corporation. 
g. Hammond Valve. 
h. Kitz Corporation of America. 
i. Milwaukee Valve Company. 
j. NIBCO INC. 
k. Powell, Wm. Co. 
l. Red-White Valve Corp. 
m. Walworth Co. 


B. Bronze Gate Valves, General:  MSS SP-80, with ferrous-alloy handwheel. 


C. Type 1, Class 125, Bronze Gate Valves:  Bronze body with nonrising stem and bronze solid 
wedge and union-ring bonnet. 


D. Type 1, Class 150, Bronze Gate Valves:  Bronze body with nonrising stem and bronze solid 
wedge and union-ring bonnet. 


E. Type 1, Class 200, Bronze Gate Valves:  Bronze body with nonrising stem and bronze solid 
wedge and union-ring bonnet. 


F. Type 2, Class 125, Bronze Gate Valves:  Bronze body with rising stem and bronze solid 
wedge and union-ring bonnet. 


G. Type 2, Class 150, Bronze Gate Valves:  Bronze body with rising stem and bronze solid 
wedge and union-ring bonnet. 


H. Type 2, Class 200, Bronze Gate Valves:  Bronze body with rising stem and bronze solid 
wedge and union-ring bonnet. 


PART 3 - EXECUTION 


3.1 VALVE APPLICATIONS 


A. Refer to piping Sections for specific valve applications.  If valve applications are not indicated, 
use the following: 


1. Shutoff Service:  Ball, or, gate, or plug valves. 
2. Sewage Pump Discharge:  Swing check valves. 


B. If valves with specified CWP ratings are not available, the same types of valves with higher 
CWP ratings may be substituted. 


C. Domestic Water Piping:  Use the following types of valves: 


1. Ball Valves, NPS 2 and Smaller:  Two-piece, 200-psig
2. Ball Valves, 


 CWP rating, copper alloy. 
NPS 2-1/2


3. Gate Valves, 
 and Larger:  Class  150, ferrous alloy. 


NPS 2


D. Sanitary Waste Piping:  Use the following types of valves: 


 and Smaller:  Type  1, Class  150, bronze. 
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1. Ball Valves, NPS 2 and Smaller:  Two-piece, 150-psig
2. Ball Valves, 


 CWP rating, copper alloy. 
NPS 2-1/2


3. Swing Check Valves, 
 and Larger:  Class 150, ferrous alloy. 


NPS 2
4. Gate Valves, 


 and Smaller:  Type  3, Class  125, bronze. 
NPS 2


E. Select valves, except wafer and flangeless types, with the following end connections: 


 and Smaller:  Type  1, Class  125, bronze. 


1. For Copper Tubing, NPS 2
2. For Copper Tubing, 


 and Smaller:  Solder-joint or threaded ends. 
NPS 2-1/2 to NPS 4


3.2 VALVE INSTALLATION 


:  Flanged or threaded ends. 


A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 


B. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 


C. Locate valves for easy access and provide separate support where necessary. 


D. Install valves in horizontal piping with stem at or above center of pipe. 


E. Install valves in position to allow full stem movement. 


F. Install check valves for proper direction of flow and as follows: 


1. Swing Check Valves:  In horizontal position with hinge pin level. 
2. Dual-Plate Check Valves:  In horizontal or vertical position, between flanges. 


3.3 JOINT CONSTRUCTION 


A. Refer to Division 22 Section "Common Work Results for Plumbing" for basic piping joint 
construction. 


B. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy 
solder; and ASTM B 828 procedure, unless otherwise indicated. 


3.4 ADJUSTING 


A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing.  Replace valves if persistent leaking occurs. 


END OF SECTION 220523 
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SECTION 220529 - 


PART 1 - GENERAL 


HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 


1.1 SUMMARY 


A. This Section includes the following: 


1. Steel pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Fastener systems. 
4. Equipment supports. 


1.2 DEFINITIONS 


A. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and 
Supports." 


1.3 PERFORMANCE REQUIREMENTS 


A. Design supports for multiple pipes capable of supporting combined weight of supported 
systems, system contents, and test water. 


B. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 


1.4 SUBMITTALS 


A. Product Data:  For the following: 


1. Steel pipe hangers and supports. 
2. Thermal-hanger shield inserts. 


B. Shop Drawings: Show fabrication and installation details and include calculations for the 
following: 


1. Trapeze pipe hangers.  Include Product Data for components. 
2. Equipment supports. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 


2.2 STEEL PIPE HANGERS AND SUPPORTS 


A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 
"Hanger and Support Applications" Article for where to use specific hanger and support types. 


B. Manufacturers: 


1. AAA Technology & Specialties Co., Inc. 
2. Bergen-Power Pipe Supports. 
3. B-Line Systems, Inc.; a division of Cooper Industries. 
4. Carpenter & Paterson, Inc. 
5. Empire Industries, Inc. 
6. ERICO/Michigan Hanger Co. 
7. Globe Pipe Hanger Products, Inc. 
8. Grinnell Corp. 
9. GS Metals Corp. 
10. National Pipe Hanger Corporation. 
11. PHD Manufacturing, Inc. 
12. PHS Industries, Inc. 
13. Piping Technology & Products, Inc. 
14. Tolco Inc. 


C. Galvanized, Metallic Coatings:  Pregalvanized or hot dipped. 


D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 


2.3 TRAPEZE PIPE HANGERS 


A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts. 


2.4 THERMAL-HANGER SHIELD INSERTS 


A. Description:  100-psig-


B. Manufacturers: 


minimum, compressive-strength insulation insert encased in sheet metal 
shield. 


1. Carpenter & Paterson, Inc. 
2. ERICO/Michigan Hanger Co. 
3. PHS Industries, Inc. 
4. Pipe Shields, Inc. 
5. Rilco Manufacturing Company, Inc. 
6. Value Engineered Products, Inc. 


C. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium 
silicate or ASTM C 552, Type II cellular glass. 


D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 
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E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 


F. Insert Length:  Extend 2 inches


2.5 FASTENER SYSTEMS 


 beyond sheet metal shield for piping operating below ambient 
air temperature. 


A. Mechanical-Expansion Anchors:  Insert-wedge-type zinc-coated steel, for use in hardened 
portland cement concrete with pull-out, tension, and shear capacities appropriate for supported 
loads and building materials where used. 


1. Manufacturers: 


a. B-Line Systems, Inc.; a division of Cooper Industries. 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head. 
e. MKT Fastening, LLC. 
f. Powers Fasteners. 


2.6 EQUIPMENT SUPPORTS 


A. Description:  Welded, shop- or field-fabricated equipment support made from structural-steel 
shapes. 


PART 3 - EXECUTION 


3.1 HANGER AND SUPPORT APPLICATIONS 


A. Specific hanger and support requirements are specified in Sections specifying piping systems 
and equipment. 


B. Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in 
piping system Sections. 


C. Use hangers and supports with galvanized, metallic coatings for piping and equipment that will 
not have field-applied finish. 


D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 


E. Use padded hangers for piping that is subject to scratching. 


F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 


1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 
insulated stationary pipes, NPS 1/2 to NPS 30


2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of 
. 


120 to 450 deg F pipes, 
NPS 4 to NPS 16, requiring up to 4 inches of insulation. 
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3. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated 
stationary pipes, NPS 1/2 to NPS 8


4. U-Bolts (MSS Type 24):  For support of heavy pipes, 
. 


NPS 1/2 to NPS 30


G. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 


. 


1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches
2. Steel Clevises (MSS Type 14):  For 


 for heavy loads. 
120 to 450 deg F


H. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 


 piping installations. 


1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend 
pipe hangers from concrete ceiling. 


2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 
construction to attach to top flange of structural shape. 


3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 
channels, or angles. 


4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 
5. C-Clamps (MSS Type 23):  For structural shapes. 
6. Welded-Steel Brackets:  For support of pipes from below, or for suspending from above 


by using clip and rod.  Use one of the following for indicated loads: 


a. Light (MSS Type 31):  750 lb
b. Medium (MSS Type 32):  


. 
1500 lb


c. Heavy (MSS Type 33):  
. 


3000 lb


7. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 


. 


8. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 


I. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 


1. Steel Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 
insulation that matches adjoining insulation. 


2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to 
prevent crushing insulation. 


3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 


J. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not 
specified in piping system Sections. 


K. Comply with MFMA-102 for metal framing system selections and applications that are not 
specified in piping system Sections. 


L. Use mechanical-expansion anchors instead of building attachments where required in concrete 
construction. 


3.2 HANGER AND SUPPORT INSTALLATION 


A. Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 
supports, clamps, and attachments as required to properly support piping from building 
structure. 
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B. Trapeze Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for 
grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze 
pipe hangers. 


1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified above for individual 
pipe hangers. 


2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.  
Weld steel according to AWS D1.1. 


C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and support 
together on field-assembled metal framing systems. 


D. Fastener System Installation: 
1. Install mechanical-expansion anchors in concrete after concrete is placed and completely 


cured.  Install fasteners according to manufacturer's written instructions. 


E. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and 
other accessories. 


F. Install lateral bracing with pipe hangers and supports to prevent swaying. 


G. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2


H. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 


 and 
larger and at changes in direction of piping.  Install concrete inserts before concrete is placed; 
fasten inserts to forms and install reinforcing bars through openings at top of inserts. 


I. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum 
pipe deflections allowed by ASME B31.9 (for building services piping) are not exceeded. 


3.3 ADJUSTING 


A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 


3.4 PAINTING 


A. Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 


1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils


B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 


. 


END OF SECTION 220529 
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SECTION 221116 - 


PART 1 - GENERAL 


DOMESTIC WATER PIPING 


1.1 SUMMARY 


A. This Section includes domestic water piping inside the building. 


B. Water meters will be furnished and installed by others. 


C. See Division 22 Section "Domestic Water Piping Specialties" for water distribution piping 
specialties. 


1.2 SUBMITTALS 


A. Field quality-control test reports. 


B. Potable water disinfection test results. 


1.3 QUALITY ASSURANCE 


A. Comply with NSF 14, "Plastics Piping System Components and Related Materials," for plastic, 
potable domestic water piping and components. Include marking "NSF-pw" on piping. 


B. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 
9," for potable domestic water piping and components. 


PART 2 - PRODUCTS 


2.1 PIPING MATERIALS 


A. Refer to Part 3 "Pipe and Fitting Applications" Article for applications of pipe, tube, fitting, and 
joining materials. 


B. Transition Couplings for Aboveground Pressure Piping:  Coupling or other manufactured fitting 
the same size as, with pressure rating at least equal to and ends compatible with, piping to be 
joined. 


C. Soft Copper Tube:  ASTM B 88, Types K and L


1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated. 


, water tube, annealed temper. 


2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.  Furnish Class 300 
flanges if required to match piping. 


3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces, and solder-joint or threaded ends. 
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D. Hard Copper Tube:  ASTM B 88, Type L


1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought- 
copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated. 


, water tube, drawn temper. 


2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.  Furnish Class 300 
flanges if required to match piping. 


3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces, and solder-joint or threaded ends. 


E. CPVC Schedule 40 Pipe:  ASTM F 441/F 441M. 


1. CPVC Schedule 40 Fittings:  ASTM F 438, socket type. 


F. CPVC Piping System:  ASTM D 2846/D 2846M, SDR 11, pipe and socket fittings. 


G. CPVC Tubing System:  ASTM D 2846/D 2846M, SDR 11, tube and socket fittings. 


2.2 VALVES 


A. Balancing and drain valves are specified in Division 22 Section "Domestic Water Piping 
Specialties." 


PART 3 - EXECUTION 


3.1 PIPE AND FITTING APPLICATIONS 


A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
in applications below, unless otherwise indicated. 


B. Flanges may be used on aboveground piping, unless otherwise indicated. 


C. Fitting Option:  Extruded-tee connections and brazed joints may be used on aboveground 
copper tubing. 


D. Domestic Water Piping on Service Side of Water Meter inside the Building:  Use the following 
piping materials for each size range: 
1. NPS 4 to NPS 6:  Hard copper tube, Type L


E. Aboveground Domestic Water Piping:  Use any of the following piping materials for each size 
range: 


; copper pressure fittings; and soldered joints. 


1. NPS 1 and Smaller:  Hard copper tube, Type L


2. 


; copper pressure fittings; and soldered 
joints. 
NPS 1


3. 


 and Smaller:  CPVC, Schedule 40 pipe; CPVC, Schedule 40 socket fittings; and 
solvent-cemented joints. 
NPS 1-1/4 and NPS 1-1/2:  Hard copper tube, Type L


4. 


; copper pressure fittings; and 
soldered joints. 
NPS 1-1/4 and NPS 1-1/2


5. 


:  CPVC, Schedule 40 pipe; CPVC, Schedule 40 socket fittings; 
and solvent-cemented joints. 
NPS 2:  Hard copper tube, Type L


6. 
; copper pressure fittings; and soldered joints. 


NPS 2:  CPVC, Schedule 40 pipe; CPVC, Schedule 40 socket fittings; and solvent-
cemented joints. 
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7. NPS 2-1/2 to NPS 3-1/2:  Hard copper tube, Type L


8. 


; copper pressure fittings; and 
soldered joints. 
NPS 2-1/2 to NPS 3-1/2


3.2 VALVE APPLICATIONS 


:  CPVC, Schedule 40 pipe; CPVC, Schedule 40 socket fittings; 
and solvent-cemented joints. 


A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply: 


1. Shutoff Duty:  Use bronze ball or gate valves for piping NPS 2 ½ 


B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or 
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures 
that do not have supply stops.  Use ball or gate valves for piping 


and smaller.   


NPS 2 ½ 


C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, 
and where required to drain water piping. 


and smaller.   


1. Install hose-end drain valves at low points in water mains, risers, and branches. 
2. Install stop-and-waste drain valves where indicated. 


3.3 PIPING INSTALLATION 


A. Basic piping installation requirements are specified in Division 22 Section "Common Work 
Results for Plumbing." 


B. Install under-building-slab copper tubing according to CDA's "Copper Tube Handbook." 


C. Install domestic water piping level and plumb. 


3.4 JOINT CONSTRUCTION 


A. Basic piping joint construction requirements are specified in Division 22 Section "Common Work 
Results for Plumbing." 


B. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy 
solder; and ASTM B 828 procedure, unless otherwise indicated. 


3.5 HANGER AND SUPPORT INSTALLATION 


A. Pipe hanger and support devices are specified in Division 22 Section "Hangers and Supports 
for Plumbing Piping and Equipment." 


B. Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping 
and Equipment." 


C. Support vertical piping and tubing at base and at each floor. 


D. Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8 inch. 
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E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 


1. NPS 3/4 and Smaller:  60 inches with 3/8-inch
2. 


 rod. 
NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch


3. 
 rod. 


NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch
4. 


 rod. 
NPS 2-1/2:  108 inches with 1/2-inch


F. Install supports for vertical copper tubing every 


 rod. 


10 feet


G. Install hangers for CPVC piping with the following maximum horizontal spacing and minimum 
rod diameters: 


. 


1. NPS 1 and Smaller:  36 inches with 3/8-inch
2. 


 rod. 
NPS 1-1/4 to NPS 2:  48 inches with 3/8-inch


3. 
 rod. 


NPS 2-1/2 to NPS 3-1/2:  48 inches with 1/2-inch


H. Install supports for vertical CPVC piping every 


 rod. 


60 inches for NPS 1 and smaller, and every 72 
inches for NPS 1-1/4


I. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 


 and larger. 


3.6 CONNECTIONS 


A. Install piping adjacent to equipment and machines to allow service and maintenance. 


B. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join 
dissimilar piping materials. 


C. Connect domestic water piping to water-service piping with shutoff valve, and extend and 
connect to the following: 


1. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller 
than required by plumbing code.  Refer to Division 22 Section "Plumbing Fixtures." 


2. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than 
equipment connections.  Provide shutoff valve and union for each connection.  Use 
flanges instead of unions for NPS 2-1/2


3.7 FIELD QUALITY CONTROL 


 and larger. 


A. Inspect domestic water piping as follows: 


1. Do not enclose, cover, or put piping into operation until it has been inspected and 
approved by authorities having jurisdiction. 


2. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made.  Perform tests specified below in presence of authorities having 
jurisdiction: 


a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or 
closing-in after roughing-in and before setting fixtures. 


b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 
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3. Reinspection:  If authorities having jurisdiction find that piping will not pass test or 
inspection, make required corrections and arrange for reinspection. 


4. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction. 


B. Test domestic water piping as follows: 


1. Fill domestic water piping.  Check components to determine that they are not air bound 
and that piping is full of water. 


2. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired.  If testing is performed in segments, submit separate 
report for each test, complete with diagram of portion of piping tested. 


3. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved.  Expose work that was covered or 
concealed before it was tested. 


4. Cap and subject piping to static water pressure of 50 psig


5. Repair leaks and defects with new materials and retest piping or portion thereof until 
satisfactory results are obtained. 


 above operating pressure, 
without exceeding pressure rating of piping system materials.  Isolate test source and 
allow to stand for four hours.  Leaks and loss in test pressure constitute defects that must 
be repaired. 


6. Prepare reports for tests and required corrective action. 


3.8 CLEANING 


A. Clean and disinfect potable domestic water piping using purging and disinfecting procedures 
prescribed by authorities having jurisdiction. 


B. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedures if 
biological examination shows contamination. 


C. Prepare and submit reports of purging and disinfecting activities. 


END OF SECTION 221116 
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SECTION 221119 - 


PART 1 - GENERAL 


DOMESTIC WATER PIPING SPECIALTIES 


1.1 SUMMARY 


A. This Section includes the following domestic water piping specialties: 


1. Vacuum breakers. 
2. Hose bibbs. 
3. Wall hydrants. 
4. Drain valves. 
5. Water hammer arresters. 


1.2 PERFORMANCE REQUIREMENTS 


A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig


1.3 SUBMITTALS 


, unless otherwise 
indicated. 


A. Product Data:  For each type of product indicated. 


B. Field quality-control test reports. 


C. Operation and maintenance data. 


1.4 QUALITY ASSURANCE 


A. NSF Compliance. 


PART 2 - PRODUCTS 


2.1 VACUUM BREAKERS 


A. Pipe-Applied, Atmospheric-Type Vacuum Breakers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 


following: 


a. Ames Co. 
b. Cash Acme. 
c. Conbraco Industries, Inc. 
d. FEBCO; SPX Valves & Controls. 
e. Rain Bird Corporation. 
f. Toro Company (The); Irrigation Div. 
g. Watts Industries, Inc.; Water Products Div. 
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h. Zurn Plumbing Products Group; Wilkins Div. 


2. Standard:  ASSE 1001. 
3. Size:  NPS 1/4 to NPS 3
4. Body:  Bronze. 


, as required to match connected piping. 


5. Inlet and Outlet Connections:  Threaded. 
6. Finish:  Rough bronze. 


B. Hose-Connection Vacuum Breakers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 


following: 


a. Arrowhead Brass Products, Inc. 
b. Cash Acme. 
c. Conbraco Industries, Inc. 
d. Legend Valve. 
e. MIFAB, Inc. 
f. Prier Products, Inc. 
g. Watts Industries, Inc.; Water Products Div. 
h. Woodford Manufacturing Company. 
i. Zurn Plumbing Products Group; Light Commercial Operation. 
j. Zurn Plumbing Products Group; Wilkins Div. 


2. Standard:  ASSE 1001. 
3. Body:  Bronze, nonremovable, with manual drain. 
4. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7. 
5. Finish:  Rough bronze. 


2.2 HOSE BIBBS 


A. Hose Bibbs (HB): 


1. Standard:  ASME A112.18.1 for sediment faucets. 
2. Body Material:  Bronze. 
3. Seat:  Bronze, replaceable. 
4. Supply Connections: NPS 3/4
5. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7. 


 threaded or solder-joint inlet. 


6. Pressure Rating:  125 psig
7. Vacuum Breaker:  Integral nonremovable, drainable, hose-connection vacuum breaker 


complying with ASSE 1011. 


. 


8. Finish for Equipment Rooms:  Rough bronze. 
9. Finish for Service Areas:  Rough bronze. 
10. Operation for Equipment Rooms:  Wheel handle or operating key. 
11. Operation for Service Areas:  Wheel handle. 
12. Include operating key with each operating-key hose bibb. 
13. Include integral wall flange with each chrome- or nickel-plated hose bibb. 


2.3 WALL HYDRANTS 


A. Moderate-Climate Wall Hydrants: 
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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: 


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


a. Josam Company. 
b. MIFAB, Inc. 
c. Prier Products, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Woodford Manufacturing Company. 
h. Zurn Plumbing Products Group; Light Commercial Operation. 
i. Zurn Plumbing Products Group; Specification Drainage Operation. 


3. Standard:  ASME A112.21.3M for exposed-outlet, self-draining wall hydrants. 
4. Pressure Rating:  125 psig
5. Operation:  Loose key. 


. 


6. Inlet:  NPS 3/4 or NPS 1
7. Outlet:  Concealed, with integral vacuum breaker or nonremovable hose-connection; and 


garden-hose thread complying with ASME B1.20.7. 


. 


8. Box:  Deep, flush mounting with cover. 
9. Box and Cover Finish:  Polished nickel bronze. 
10. Operating Keys(s):  One with each wall hydrant. 


2.4 DRAIN VALVES 


A. Ball-Valve-Type, Hose-End Drain Valves: 


1. Standard:  MSS SP-110 for standard-port, two-piece ball valves. 
2. Pressure Rating:  400-psig
3. Size:  


 minimum CWP. 
NPS 3/4


4. Body:  Copper alloy. 
. 


5. Ball:  Chrome-plated brass. 
6. Seats and Seals:  Replaceable. 
7. Handle:  Vinyl-covered steel. 
8. Inlet:  Threaded or solder joint. 
9. Outlet:  Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 


and cap with brass chain. 


2.5 WATER HAMMER ARRESTERS 


A. Water Hammer Arresters: 


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: 


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


a. AMTROL, Inc. 
b. Josam Company. 
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c. MIFAB, Inc. 
d. PPP Inc. 
e. Sioux Chief Manufacturing Company, Inc. 
f. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
g. Tyler Pipe; Wade Div. 
h. Watts Drainage Products Inc. 
i. Zurn Plumbing Products Group; Specification Drainage Operation. 


3. Standard:  ASSE 1010 or PDI-WH 201. 
4. Type:  Copper tube with piston. 
5. Size:  ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, 
joint construction, and basic installation requirements. 


B. Install water hammer arresters in water piping according to PDI-WH 201. 


C. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping and specialties. 


END OF SECTION 221119 
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SECTION 221316 - 


PART 1 - GENERAL 


SANITARY WASTE AND VENT PIPING 


1.1 SUMMARY 


A. This Section includes the following soil and waste, sanitary drainage and vent piping inside the 
building: 


1. Pipe, tube, and fittings. 
2. Special pipe fittings. 


1.2 PERFORMANCE REQUIREMENTS 


A. Components and installation shall be capable of withstanding the following minimum working 
pressure, unless otherwise indicated: 


1. Soil, Waste, and Vent Piping:  10-foot head of water


1.3 SUBMITTALS 


. 


A. Field quality-control inspection and test reports. 


1.4 QUALITY ASSURANCE 


A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 


B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic 
piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping; 
and "NSF-drain" for plastic drain piping. 


PART 2 - PRODUCTS 


2.1 PIPING MATERIALS 


A. Hub-and-Spigot, Cast-Iron Pipe and Fittings:  ASTM A 74, Service class. 


1. Gaskets:  ASTM C 564, rubber. 


B. Hubless Cast-Iron Pipe and Fittings:  ASTM A 888 or CISPI 301. 
1. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-


resistant fasteners, and rubber sleeve with integral, center pipe stop. 


a. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel 
corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564, 
rubber sleeve. 
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C. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper. 


1. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought-copper, 
solder-joint fittings. 


D.  Solid-Wall PVC Pipe:  ASTM D 2665, solid-wall drain, waste, and vent. 


1. PVC Socket Fittings:  ASTM D 2665, socket type, made to ASTM D 3311, drain, waste, 
and vent patterns. 


PART 3 - EXECUTION 


3.1 PIPING APPLICATIONS 


A. Aboveground, soil, waste, and vent piping NPS 4


1. Service class, hub-and-spigot, cast-iron soil pipe and fittings; gaskets; and compression 
joints. 


 and smaller shall be any of the following: 


2. Hubless cast-iron soil pipe and fittings; standard, shielded, stainless-steel couplings; and 
hubless-coupling joints. 


3. Copper DWV tube, copper drainage fittings, and soldered joints. 
4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 


B. Underground, soil, waste, and vent piping NPS 4


1. Service class, hub-and-spigot, cast-iron soil pipe and fittings; gaskets; and compression 
joints. 


 and smaller shall be any of the following: 


2. Hubless cast-iron soil pipe and fittings; standard, shielded, stainless-steel couplings; and 
hubless-coupling joints. 


3.  Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 


3.2 PIPING INSTALLATION 


A. Basic piping installation requirements are specified in Division 22 Section "Common Work 
Results for Plumbing." 


B. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers. 


C. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 


D. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be 
used on vertical stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, 
double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or side by side with 
common drain pipe.  Straight tees, elbows, and crosses may be used on vent lines.  Do not 
change direction of flow more than 90 degrees.  Use proper size of standard increasers and 
reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction 
of flow is prohibited. 
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E. Lay buried building drainage piping beginning at low point of each system.  Install true to grades 
and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  
Install required gaskets according to manufacturer's written instructions for use of lubricants, 
cements, and other installation requirements.  Maintain swab in piping and pull past each joint 
as completed. 


F. Install soil and waste drainage and vent piping at the following minimum slopes, unless 
otherwise indicated: 


1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 
(DN 80) and smaller; 1 percent downward in direction of flow for piping NPS 4 (DN 100)


2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow. 


 
and larger. 


3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 


G. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if 
slab is without membrane waterproofing. 


H. Install PVC soil and waste drainage and vent piping according to ASTM D 2665. 


I. Install underground PVC soil and waste drainage piping according to ASTM D 2321. 


J. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 


3.3 JOINT CONSTRUCTION 


A. Basic piping joint construction requirements are specified in Division 22 Section "Common Work 
Results for Plumbing." 


B. Cast-Iron, Soil-Piping Joints:  Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 


1. Gasketed Joints:  Make with rubber gasket matching class of pipe and fittings. 
2. Hubless Joints:  Make with rubber gasket and sleeve or clamp. 


C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy 
solder; and ASTM B 828 procedure, unless otherwise indicated. 


D. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665. 


3.4 VALVE INSTALLATION 


A. General-duty valves are specified in Division 22 Section "General-Duty Valves for Plumbing 
Piping." 


B. Shutoff Valves:  Install shutoff valve on each sewage pump discharge. 


1. Use gate or full-port ball valve for piping NPS 2


C. Check Valves:  Install swing check valve, downstream from shutoff valve, on each sewage 
pump discharge. 


 and smaller. 
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3.5 HANGER AND SUPPORT INSTALLATION 


A. Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for 
Plumbing Piping and Equipment." 


B. Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping 
and Equipment." 


C. Support vertical piping and tubing at base and at each floor. 


D. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch


E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters: 


 minimum rods. 


1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch
2. 


 rod. 
NPS 3:  60 inches with 1/2-inch


3. 
 rod. 


NPS 4 and NPS 5:  60 inches with 5/8-inch


F. Install supports for vertical cast-iron soil piping every 


 rod. 


15 feet


G. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 


. 


1. NPS 1-1/4:  72 inches with 3/8-inch
2. 


 rod. 
NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch


3. 
 rod. 


NPS 2-1/2:  108 inches with 1/2-inch
4. 


 rod. 
NPS 3 to NPS 5:  10 feet with 1/2-inch


H. Install supports for vertical copper tubing every 


 rod. 


10 feet


I. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod 
diameters: 


. 


1. NPS 1-1/2 and NPS 2:  48 inches with 3/8-inch
2. 


 rod. 
NPS 3:  48 inches with 1/2-inch


3. 
 rod. 


NPS 4 and NPS 5:  48 inches with 5/8-inch


J. Install supports for vertical PVC piping every 


 rod. 


48 inches


K. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 


. 


3.6 CONNECTIONS 


A. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join 
dissimilar piping materials. 


B. Connect drainage and vent piping to the following: 


1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than 
required by plumbing code.   


2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction. 
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3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not 
smaller than required by plumbing code.  


4. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve, if indicated, 
and union for each connection.   


3.7 FIELD QUALITY CONTROL 


A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must 
be made.  Perform tests specified below in presence of authorities having jurisdiction. 


1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 


2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe 
tests specified below and to ensure compliance with requirements. 


B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 


C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 


D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction. 


1. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 


2. Prepare reports for tests and required corrective action. 


3.8 CLEANING 


A. Clean interior of piping.  Remove dirt and debris as work progresses. 


B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and 
to prevent damage from traffic and construction work. 


C. Place plugs in ends of uncompleted piping at end of day and when work stops. 


3.9 PROTECTION 


A. Exposed PVC Piping:  Protect plumbing vents exposed to sunlight with two coats of water-
based latex paint. 


END OF SECTION 221316 
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SECTION 221319 - 


PART 1 - GENERAL 


SANITARY WASTE PIPING SPECIALTIES 


1.1 SUMMARY 


A. This Section includes the following sanitary drainage piping specialties: 


1. Cleanouts. 
2. Floor drains. 
3. Roof flashing assemblies. 
4. Miscellaneous sanitary drainage piping specialties. 
5. Flashing materials. 


1.2 SUBMITTALS 


A. Product Data:  For each type of product indicated.  Include rated capacities, operating 
characteristics, and accessories for grease interceptors. 


1.3 QUALITY ASSURANCE 


A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 
agency. 


PART 2 - PRODUCTS 


2.1 CLEANOUTS 


A. Exposed Cast-Iron Cleanouts: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 


following: 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 


indicated on Drawings or a comparable product by one of the following: 


a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 


3. Standard:  ASME A112.36.2M for cast iron for cleanout test tee. 
4. Size:  Same as connected drainage piping 
5. Body Material:  Hubless, cast-iron soil pipe test tee as required to match connected 


piping. 
6. Closure:  Countersunk or raised-head, brass plug. 
7. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 
8. See details on the drawings. 







Construction Documents 
Lincoln Splash Park, Palmetto, FL 


 


SECTION:221319                               ISSUED: 08/16/2010 Page 2 of 6 


B. Cast-Iron Floor Cleanouts (FCO): 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 


following: 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 


indicated on Drawings or a comparable product by one of the following: 


a. Josam Company; Josam Div. 
b. Oatey. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Light Commercial Operation. 
h. Zurn Plumbing Products Group; Specification Drainage Operation. 


3. Standard:  ASME A112.36.2M for threaded, adjustable housing cleanout. 
4. Size:  Same as connected branch. 
5. Type:  Threaded, adjustable housing. 
6. Body or Ferrule:  Cast iron. 
7. Clamping Device:  Not required. 
8. Outlet Connection:  Threaded. 
9. Closure:  Brass plug with straight threads and gasket. 
10. Adjustable Housing Material:  Cast iron with threads. 
11. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy. 
12. Frame and Cover Shape:  Round. 
13. Top Loading Classification:  Light Duty. 
14. See details on the drawings. 


C. Cast-Iron Wall Cleanouts (WCO): 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 


following: 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 


indicated on Drawings or a comparable product by one of the following: 


a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 


3. Standard:  ASME A112.36.2M.  Include wall access. 
4. Size:  Same as connected drainage piping. 
5. Body:  Hubless, cast-iron soil pipe test tee as required to match connected piping. 
6. Closure:  Raised-head, drilled-and-threaded brass plug. 
7. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 
8. Wall Access:  Round, flat, chrome-plated brass or stainless-steel cover plate with screw. 
9. See details on the drawings. 


2.2 FLOOR DRAINS 


A. Cast-Iron Floor Drains (FD): 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 


following: 
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2. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings or a comparable product by one of the following: 


a. Commercial Enameling Co. 
b. Josam Company; Josam Div. 
c. MIFAB, Inc. 
d. Prier Products, Inc. 
e. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
f. Tyler Pipe; Wade Div. 
g. Watts Drainage Products Inc. 
h. Zurn Plumbing Products Group; Light Commercial Operation. 
i. Zurn Plumbing Products Group; Specification Drainage Operation. 


3. Standard:  ASME A112.6.3. 
4. Body Material:  Gray iron. 
5. Outlet:  Bottom. 
6. Coating on Interior and Exposed Exterior Surfaces.   
7. Top or Strainer Material:  Nickel bronze. 
8. Top Shape:  Square. 
9. Dimensions of Top or Strainer:  7” square. 
10. Top Loading Classification:  Medium Duty. 
11. Trap Material:  Cast iron. 
12. Trap Pattern:  Deep-seal P-trap. 
13. Trap Features:  Trap-seal primer drain connection. 


2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 


A. Open Drains: 


1. Description:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, 
cast-iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and where 
required, increaser fitting joined with ASTM C 564, rubber gaskets. 


2. Size:  Same as connected waste piping with increaser fitting. 


B. Deep-Seal Traps: 


1. Description:  Cast-iron or bronze casting, with inlet and outlet matching connected piping 
and cleanout trap-seal primer valve connection. 


2. Size:  Same as connected waste piping. 


a. NPS 2:  4-inch-
b. 


minimum water seal. 
NPS 2-1/2 and Larger:  5-inch-


C. Floor-Drain, Trap-Seal Primer Fittings: 


minimum water seal. 


1. Description:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal 
primer valve connection. 


2. Size:  Same as floor drain outlet with NPS 1/2


D. Air-Gap Fittings: 


 side inlet. 


1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between 
installed inlet and outlet piping. 


2. Body:  Bronze or cast iron. 
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3. Inlet:  Opening in top of body. 
4. Outlet:  Larger than inlet. 
5. Size:  Same as connected waste piping and with inlet large enough for associated 


indirect waste piping. 


E. Sleeve Flashing Device: 


1. Description:  Manufactured, cast-iron fitting, with clamping device, that forms sleeve for 
pipe floor penetrations of floor membrane.  Include galvanized-steel pipe extension in top 
of fitting that will extend 1 inch (25 mm)


2. Size:  As required for close fit to riser or stack piping. 


 above finished floor and galvanized-steel pipe 
extension in bottom of fitting that will extend through floor slab. 


F. Stack Flashing Fittings: 


1. Description:  Counterflashing-type, cast-iron fitting, with bottom recess for terminating 
roof membrane, and with threaded or hub top for extending vent pipe. 


2. Size:  Same as connected stack vent or vent stack. 


2.4 FLASHING MATERIALS 


A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum weights 
and thicknesses, unless otherwise indicated: 


1. General Use:  4.0-lb/sq. ft., 0.0625-inch
2. Vent Pipe Flashing:  


 thickness. 
3.0-lb/sq. ft., 0.0469-inch


B. Fasteners:  Metal compatible with material and substrate being fastened. 


 thickness. 


C. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units 
required for installation; matching or compatible with material being installed. 


D. Solder:  ASTM B 32, lead-free alloy. 


E. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, 
joint construction, and basic installation requirements. 


B. Install cleanouts in aboveground piping and building drain piping according to the following, 
unless otherwise indicated: 


1. Size same as drainage piping up to NPS 4.  Use NPS 4


2. Locate at each change in direction of piping greater than 45 degrees. 


 for larger drainage piping unless 
larger cleanout is indicated. 


3. Locate at maximum intervals of 50 feet for piping NPS 4
4. Locate at base of each vertical soil and waste stack. 


 and smaller. 







Construction Documents 
Lincoln Splash Park, Palmetto, FL 


 


SECTION:221319                               ISSUED: 08/16/2010 Page 5 of 6 


C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor. 


D. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 


E. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with 
finished floor, unless otherwise indicated. 


1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  Set 


with grates depressed according to the following drainage area radii: 


a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 1/4-
inch


b. Radius, 
 total depression. 


30 to 60 Inches
c. Radius, 


:  Equivalent to 1 percent slope. 
60 Inches or Larger:  Equivalent to 1 percent slope, but not greater than 1-


inch


3. Install floor-drain flashing collar or flange so no leakage occurs between drain and 
adjoining flooring.  Maintain integrity of waterproof membranes where penetrated. 


 total depression. 


4. Install individual traps for floor drains connected to sanitary building drain, unless 
otherwise indicated. 


F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. 


G. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. 


H. Install deep-seal traps on floor drains and other waste outlets, if indicated. 


I. Install floor-drain, trap-seal primer fittings on inlet to floor drains. 


1. Exception:  Fitting may be omitted if trap has trap-seal primer connection. 
2. Size:  Same as floor drain inlet. 


J. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is 
indicated. 


K. Install escutcheons at wall and ceiling penetrations in exposed finished locations and within 
cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe 
fittings. 


3.2 CONNECTIONS 


A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 


B. Install piping adjacent to equipment to allow service and maintenance. 


3.3 FLASHING INSTALLATION 


A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are 
required.  Join flashing according to the following if required: 
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1. Lead Sheets:  Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or thicker.  
Solder joints of lead sheets 4.0-lb/sq. ft., 0.0625-inch


B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors 
and roofs with waterproof membrane. 


 thickness or thinner. 


1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 inches, and 
skirt or flange extending at least 8 inches


2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 
 around pipe. 


8 inches


3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 


 around 
sleeve. 


8 inches


C. Set flashing on roofs in solid coating of bituminous cement. 


 
around specialty. 


D. Secure flashing into sleeve and specialty clamping ring or device. 


E. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing 
into cast-iron sleeve having calking recess. 


3.4 PROTECTION 


A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 
to prevent damage from traffic or construction work. 


B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 


END OF SECTION 221319 
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SECTION 221329 - 


PART 1 - GENERAL 


SANITARY SEWERAGE PUMPS 


1.1 SUMMARY 


A. This Section includes the following sewage pumps and accessories for sanitary drainage piping 
systems in buildings: 


1. Submersible, quick-disconnect sewage pumps. 
2. Sewage pump basins and pits. 


B. See Division 22 Section "Facility Packaged Sewage Pumping Stations" for applications in site-
construction sewage pumping. 


C. See Division 22 Section "Sump Pumps" for applications in storm-drainage systems. 


1.2 SUBMITTALS 


A. Product Data:  For each type and size of sewage pump specified.  Include certified performance 
curves with operating points plotted on curves; and rated capacities of selected models, 
furnished specialties, and accessories. 


B. Shop Drawings:  Diagram power, signal, and control wiring. 


C. Operation and maintenance data. 


1.3 QUALITY ASSURANCE 


A. 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. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 


1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 
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2.2 SUBMERSIBLE, QUICK-DISCONNECT SEWAGE PUMPS 


A. Description:  Factory-assembled and -tested, simplex, single-stage, centrifugal, end-suction, 
submersible, direct-connected sewage pumps complying with UL 778 and with HI 1.1-1.2 and 
HI 1.3 for submersible sewage pumps. 


1. Manufacturers: 


a. Chicago Pump Company; a division of Yeomans Chicago Corporation. 
b. Deming Pumps; Crane Pumps & Systems. 
c. EBARA International Corporation; Standard Pump Division. 
d. Fairbanks Morse; Pentair Pump Group (The). 
e. Federal Pump Corp. 
f. Flygt; ITT Industries. 
g. Gorman-Rupp Company (The). 
h. Goulds Pumps; ITT Industries. 
i. HOMA Pump Technology. 
j. Hydromatic Pumps; Pentair Pump Group (The). 
k. KSB Inc. 
l. Little Giant. 
m. Metropolitan Industries, Inc. 
n. Myers, F. E.; Pentair Pump Group (The). 
o. Paco Pumps, Inc. 
p. PUMPEX, Inc. 
q. Stancor, Inc. 
r. Sta-Rite Industries, Inc. 
s. Swaby Manufacturing Co. 
t. Tsurumi (America), Inc. 
u. USFilter/Davco Products. 
v. Weil Pump Company, Inc. 
w. Weinman Div.; Crane Pumps & Systems. 
x. Yeomans Chicago Corporation. 
y. Zoeller Company. 


2. Casing:  Cast iron, with open inlet, legs (or guide-rail supports) that elevate pump to 
permit flow into impeller, and vertical discharge with companion flange for piping 
connection. 


3. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, open or 
semiopen, nonclog design and capable of handling solids; overhung, single suction, and 
keyed and secured to shaft. 


4. Pump and Motor Shaft:  Stainless steel, with factory-sealed, grease-lubricated ball 
bearings and double mechanical seals. 


5. Motor:  Hermetically sealed, capacitor-start type; with built-in overload protection; lifting 
eye or lug; and three-conductor, waterproof power cable of length required and with 
grounding plug and cable-sealing assembly for connection at pump.   


a. Moisture-Sensing Probe:  Internal moisture sensor and moisture alarm. 
b. Motor Housing Fluid:  Air. 


B. Pump Discharge Piping:  Factory or field fabricated, Schedule 40 PVC. 


C. Basin Cover:  Cast iron or coated steel and suitable to support controls.  See Part 2 "Sewage 
Pump Basins" Article for other requirements. 


D. Controls:  NEMA 250, Type 4X enclosure, float switch; with floats, float rods, and rod buttons. 
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2.3 SEWAGE PUMP BASINS 


A. Description:  Factory fabricated basin with sump, pipe connections, and separate cover. 


B. Sump:  Fabricate watertight, with sidewall openings for pipe connections. 


1. Material:  Poly basin. 
2. Reinforcement:  Mounting plates for pumps, fittings and accessories. 


C. Cover:  Fabricate with openings having gaskets, seals, and bushings; for access to pumps, 
pump shafts, control rods, discharge piping, vent connections, and power cables. 


1. Material:  Steel with bituminous coating. 
2. Reinforcement:  Steel, capable of supporting foot traffic. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving." 


B. Install sewage pumps according to applicable requirements in HI 1.4. 


C. Install pumps and arrange to provide access for maintenance including removal of motors, 
impellers, couplings, and accessories. 


D. Set submersible sewage pumps on basin floors.  Make direct connections to sanitary drainage 
piping. 


E. Install sewage pump basins and connect to drainage and vent piping.  Brace interior of basins 
according to manufacturer's written instructions to prevent distortion or collapse during concrete 
placement.  Set basin cover and fasten to basin top flange.  Install cover so top surface is flush 
with finished floor. 


F. Support piping so weight of piping is not supported by pumps. 


G. Piping installation requirements are specified in Division 22 Section "Sanitary Waste and Vent 
Piping." Drawings indicate general arrangement of piping, fittings, and specialties. 


H. Install piping adjacent to sewage pumps to allow service and maintenance. 


I. Connect sanitary drainage and vent piping to pumps.  Install discharge piping equal to or 
greater than size of pump discharge piping.  Install vent piping equal to or greater than size of 
pump basin vent connection.  Refer to Division 22 Section "Sanitary Waste and Vent Piping." 


1. Install check and shutoff valves on discharge piping from each pump.  Install unions on 
pumps having threaded pipe connections.  Install valves same size as connected piping.  
Refer to Division 22 Section "General-Duty Valves for Plumbing Piping" for general-duty 
valves for sanitary waste piping. 


J. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems." 
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K. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 


END OF SECTION 221329 
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SECTION 224000 - 


PART 1 - GENERAL 


PLUMBING FIXTURES 


1.1 SUMMARY 


A. This Section includes the following: 


1. Fixture quality. 
2. Fixture installation. 
3. See drawings for specifications for fixtures, faucets and accessories. 


B. Related Sections include the following: 


1. Division 22 Section "Drinking Fountains and Water Coolers." 


1.2 DEFINITIONS 


A. ABS:  Acrylonitrile-butadiene-styrene plastic. 


B. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with 
disabilities. 


C. FRP:  Fiberglass-reinforced plastic. 


D. PMMA:  Polymethyl methacrylate (acrylic) plastic. 


E. PVC:  Polyvinyl chloride plastic. 


F. Solid Surface:  Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-, 
scratch-, and stain-resistance qualities. 


1.3 SUBMITTALS 


A. Product Data:  For each type of product indicated. 


B. Operation and maintenance data. 


1.4 QUALITY ASSURANCE 


A. 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. 


B. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-
336, "Americans with Disabilities Act"; for plumbing fixtures for people with disabilities. 
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C. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy 
Act," about water flow and consumption rates for plumbing fixtures. 


D. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for 
fixture materials that will be in contact with potable water. 


E. Select combinations of fixtures and trim, faucets, fittings, and other components that are 
compatible. 


F. Comply with the following applicable standards and other requirements specified for plumbing 
fixtures: 


1. Vitreous-China Fixtures:  ASME A112.19.2M. 
2. Water-Closet, Flush Valve, Tank Trim:  ASME A112.19.5. 


G. Comply with the following applicable standards and other requirements specified for lavatory 
and sink faucets: 


1. Backflow Protection Devices for Faucets with Side Spray:  ASME A112.18.3M. 
2. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  ASME A112.18.3M. 
3. Faucets:  ASME A112.18.1. 
4. Hose-Connection Vacuum Breakers:  ASSE 1011. 
5. Hose-Coupling Threads:  ASME B1.20.7. 
6. Integral, Atmospheric Vacuum Breakers:  ASSE 1001. 
7. NSF Potable-Water Materials:  NSF 61. 
8. Pipe Threads:  ASME B1.20.1. 
9. Supply Fittings:  ASME A112.18.1. 
10. Brass Waste Fittings:  ASME A112.18.2. 


H. Comply with the following applicable standards and other requirements specified for 
miscellaneous fittings: 


1. Atmospheric Vacuum Breakers:  ASSE 1001. 
2. Brass and Copper Supplies:  ASME A112.18.1. 
3. Brass Waste Fittings:  ASME A112.18.2. 


I. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 


1. Hose-Coupling Threads:  ASME B1.20.7. 
2. Off-Floor Fixture Supports:  ASME A112.6.1M. 
3. Pipe Threads:  ASME B1.20.1. 
4. Plastic Toilet Seats:  ANSI Z124.5. 


PART 2 - PRODUCTS 


2.1 FIXTURE SUPPORTS 


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


1. Josam Company. 
2. MIFAB Manufacturing Inc. 
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3. Smith, Jay R. Mfg. Co. 
4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
6. Zurn Plumbing Products Group; Specification Drainage Operation. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' 
written instructions. 


B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures. 


1. Use carrier supports with waste fitting and seal for back-outlet fixtures. 
2. Use carrier supports without waste fitting for fixtures with tubular waste piping. 
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures. 


C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports. 


D. Install floor-mounting fixtures on closet flanges or other attachments to piping or building 
substrate. 


E. Install wall-mounting fixtures with tubular waste piping attached to supports. 


F. Install fixtures level and plumb according to roughing-in drawings. 


G. Install water-supply piping with stop on each supply to each fixture to be connected to water 
distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  
Install stops in locations where they can be easily reached for operation. 


H. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to 
sanitary drainage system. 


I. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage 
system. 


J. Install flushometer valves for accessible water closets and urinals with handle mounted on wide 
side of compartment.  Install other actuators in locations that are easy for people with disabilities 
to reach. 


K. Install toilet seats on water closets. 


L. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are 
not available with required rates and patterns.  Include adapters if required. 


M. Install traps on fixture outlets. 


1. Exception:  Omit trap on fixtures with integral traps. 
2. Exception:  Omit trap on indirect wastes, unless otherwise indicated. 


N. Install escutcheons at piping wall and ceiling penetrations in exposed, finished locations and 
within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding 
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fittings.  Escutcheons are specified in Division 22 Section "Common Work Results for 
Plumbing." 


O. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, 
mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are specified in 
Division 07 Section "Joint Sealants." 


3.2 CONNECTIONS 


A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 


B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 
piping.  Use size fittings required to match fixtures. 


C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems." 


D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 


3.3 FIELD QUALITY CONTROL 


A. Verify that installed plumbing fixtures are categories and types specified for locations where 
installed. 


B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified 
components. 


C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components. 


D. Test installed fixtures after water systems are pressurized for proper operation.  Replace 
malfunctioning fixtures and components, then retest.  Repeat procedure until units operate 
properly. 


3.4 PROTECTION 


A. Provide protective covering for installed fixtures and fittings. 


B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 
Owner. 


END OF SECTION 224000 
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SECTION 224700 - 


PART 1 - GENERAL 


DRINKING FOUNTAINS AND WATER COOLERS 


1.1 SUMMARY 


A. This Section includes the following: 


1. Style W, wall-mounting drinking fountains. 
2. Fixture supports. 


1.2 SUBMITTALS 


A. Product Data:  For each type of product indicated. 


B. Operation and maintenance data. 


1.3 QUALITY ASSURANCE 


A. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities"; Public Law 101-336, "Americans with Disabilities Act"; for fixtures for 
people with disabilities. 


B. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for 
fixture materials that will be in contact with potable water. 


PART 2 - PRODUCTS 


2.1 DRINKING FOUNTAINS 


A. Drinking Fountains, (DF): 


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


a. Elkay Manufacturing Co. 
b. Filtrine Manufacturing Company; Drinking Water Division. 
c. Halsey Taylor. 
d. Haws Corporation. 
e. Murdock, Inc. 
f. Oasis Corporation. 
g. Stern-Williams Co., Inc. 
h. Sunroc Corp. 
i. American Standard, Inc. 
j. Crane Plumbing, L.L.C./Fiat Products. 
k. Eljer. 
l. Kohler Co. 
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2. Description:  Dual Accessible, Level Style W, wall-mounting drinking fountain. 


a. Material:  Stainless steel complying with ASME 112.19.2M for drinking fountains 
with backsplash. 


b. Receptor Shape:  Rounded front. 
c. Back Panel:  Stainless-steel wall plate behind drinking fountain. 
d. Bubblers:  One, with adjustable stream regulator, located on deck. 
e. Control:  Push button. 
f. Supply:  NPS 3/8
g. Drain:  Grid with 


 with ball, gate, or globe valve. 
NPS 1-1/4


h. Support:  Wall plate. 


 minimum horizontal waste and trap complying with 
ASME A112.18.2. 


PART 3 - EXECUTION 


3.1 APPLICATIONS 


A. Use wall plate for wall-mounting fixtures. 


B. Use chrome-plated brass or copper tube, fittings, and valves in locations exposed to view. 


3.2 INSTALLATION 


A. Install wall plate supports affixed to building substrate and attach wall-mounting fixtures, unless 
otherwise indicated. 


B. Install fixtures level and plumb.  For fixtures indicated for children, install at height required by 
authorities having jurisdiction. 


C. Install water-supply piping with shutoff valve on supply to each fixture to be connected to water 
distribution piping.  Use ball, gate, or globe valve.  Install valves in locations where they can be 
easily reached for operation.  Valves are specified in Division 22 Section "General-Duty Valves 
for Plumbing Piping." 


D. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage 
system. 


E. Install pipe escutcheons at wall penetrations in exposed, finished locations.  Use deep-pattern 
escutcheons where required to conceal protruding pipe fittings.  Escutcheons are specified in 
Division 22 Section "Common Work Results for Plumbing." 


F. Seal joints between fixtures and walls and floors using sanitary-type, one-part, mildew-resistant, 
silicone sealant.  Match sealant color to fixture color.  Sealants are specified in Division 07 
Section "Joint Sealants." 


3.3 CONNECTIONS 


A. Connect fixtures with water supplies, traps, and risers, and with soil, waste, and vent piping.  
Use size fittings required to match fixtures. 
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3.4 FIELD QUALITY CONTROL 


A. Water Cooler Testing:  After electrical circuitry has been energized, test for compliance with 
requirements.  Test and adjust controls and safeties. 


1. Remove and replace malfunctioning units and retest as specified above. 
2. Report test results in writing. 


3.5 ADJUSTING 


A. Adjust fixture flow regulators for proper flow and stream height. 


END OF SECTION 224700 
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SECTION 230100 – BASIC MECHANICAL REQUIREMENTS  
 
PART 1 - GENERAL 
 


1.1 RELATED DOCUMENTS:  
 


A. The Work of this Division affects and is affected by the Work of other Divisions.  
Review each portion of the Contract Documents including General and 
Supplementary Conditions, Addenda, Drawings and Division 1 through Division 
33 Specification Sections to determine the extent of the Work of this Division and 
the work of the various Division 23 Sections. 


 
B. All work shall meet Florida Building Code 2007 and Florida Mechanical Code 


2007 including the standards listed in the individual sections. 
 


1.2 MECHANICAL CONTRACTOR QUALIFICATIONS 
 


A. The Owner intends to award this contract to a Bidder competent to perform and 
complete the work described in this Division and the Drawings in a satisfactory 
and timely manner.  All Bidders and any subcontractors to the Bidder must be 
qualified at the time of bid opening. 


 
B. A Bidder shall be a State licensed Class A or B Mechanical Contractor for 


commercial work. 
 


C. Mechanical Contractor must have a current Florida Mechanical Contractor’s 
license and been in business for a minimum of 3 years. 


 
D. The Mechanical Contractor shall demonstrate experience on new construction 


projects, by submitting three projects completed within the last 3 years each 
having a minimum mechanical construction value of $100,000.  Submit forms at 
the end of this section as part of the bid. 


 
E. The Mechanical Contractor shall have a current minimum bond rating of 


$200,000. 
 


F. The Mechanical Contractor’s permanent home office shall be located within 150 
miles of the project site. 


  
G. The Architect/Engineer shall reserve the right to disqualify any Subcontractor who 


does not, in their sole opinion, meet the above minimum requirements.  The 
Mechanical Contractor shall provide qualified Subcontractors as part of the bid. 


 
1.3 DESCRIPTION OF WORK 


 
A. The work to be performed under this division includes, but is not necessarily 


limited to, the following: 
1. Ventilating and exhaust fans. 
2. Ductwork – Non-Metal. 
3. Grilles, registers and diffusers. 
4. Furnish starters and motor controllers.   


 
B. Work not included in this Division:  The following work is specified in other 


sections of the specifications: 
1. Finish painting except as specifically included herein. 
2. Electric work except as specifically included herein. 
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1.4 TECHNICAL DEFINITIONS 


 
A. Specific items of terminology, as used herein, shall have the following meanings: 


1. "Work" includes all materials, labor, equipment and operation required for 
complete and proper installation. 


2. Bidders: “Bidders” are individuals, corporations, contractors, sub-
contractors, suppliers or others who have an interest in proposing to 
provide, in behalf of the Owner, a portion of or all of the Work defined by 
the Contract Documents and who submit bids to the Owner or to others 
for portions of the Work.  Bidders are expected to have reviewed and to 
have become sufficiently familiar with ALL of the Contract Documents to 
allow submittal of an accurate bid.  For renovations, Bidders are required 
to visit the project site to determine the extent of the work. 


3. Contractor:  The “Contractor” is the individual or corporation whose 
proposal to provide, in behalf of the Owner, the Work defined by the 
Contract Documents has been accepted by the Prime Contractor or 
Owner and who has entered into a Contractual Agreement wit the Prime 
Contractor or Owner to complete the Work.  The phrase “Contractor” or 
“Mechanical Contractor” in this Division and associated Drawings 
includes individuals, corporations, contractors, sub-contractors, suppliers 
or others who, through the Bidding process, have agreements with the 
Contractor, directly or through others, for performance of portions of the 
Work.  The division of responsibilities of the trades performing the Work 
of this Division is left to the Contractor. 


4. Prime Contractor: The “Prime Contractor” is the individual or corporation 
who has entered into a contractual agreement with the owner to complete 
all of the work of the contract documents. “Contractor” includes the 
Mechanical Contractor and any Sub-Contractors under contract to 
perform the work of this Division.  “Prime Contractor” shall mean the 
General Contractor, Construction Manager or similar firm that holds the 
direct contract for all work of the Contract Documents with the Owner. 


5. "By Other Trades" or “Under Other Divisions” shall mean by persons or 
parties responsible for work at the project other than the party or parties 
who have been duly awarded the contract for the work of this Division.  In 
the event that this document is used to acquire work as part of a general 
construction contract the words "by other trades", etc. shall mean by 
persons or parties who are not anticipated to be the Mechanical Contrac-
tor for work of this Division working together with the Prime Contractor.  
In this context the words "by other trades", etc. shall not be interpreted to 
mean not included in the overall contract. 


 
1.5 INTERPRETATION OF THE DRAWINGS AND SPECIFICATIONS 


 
A. As used in the drawings and specifications, certain non-technical words shall be 


understood to have specific meanings as follows: 
1. "Furnish" shall mean purchase and deliver to the project site complete 


with every necessary appurtenance and support. 
2. "Install" shall mean unload at the delivery point at the site and perform 


every operation necessary to establish secure mounting and correct 
operation at the proper location in the project. 


3. "Provide" shall mean "furnish" and "install". 
 


B. Except where modified by a specific notation to the contrary, it shall be 
understood that the indication and/or description of any item, in the drawings or 
specifications or both, carries with it the instruction to furnish and install the item, 
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regardless of whether or not this instruction is explicitly stated as part of the 
indication or description. 


 
C. It shall be understood that the specifications and drawings are complementary 


and are to be taken together for a complete interpretation of the work.  
Exceptions are those notes on the drawings, which refer to an individual element 
of work, take precedence over the specifications where they conflict with same. 


 
D. No exclusions from, or limitations in, the language used in the drawings or 


specifications shall be interpreted as meaning that the appurtenances or 
accessories necessary to complete any required system or items of equipment 
are to be omitted. 


 
E. The drawings of necessity utilize symbols and schematic diagrams to indicate 


various items of work.  Neither of these items have any dimensional significance 
nor do they delineate every item required for the intended installations.  The work 
shall be installed, in accordance with the diagrammatic intent expressed on the 
electrical and mechanical drawings, and in conformity with the dimensions 
indicated on final architectural and structural working drawings and on equipment 
shop drawings. 


 
F. No interpretation shall be made from the limitations of symbols and diagrams that 


any elements necessary for complete work are excluded. 
 


G. Certain details appear on the drawings that are specific with regard to the 
dimensioning and positioning of the work.  These details are intended only for the 
purpose of establishing general feasibility.  They do not obviate field coordination 
for the indicated work. 


 
H. Information as to the general construction shall be derived from structural and 


architectural drawings and specifications only. 
 


I. The use of the word in the singular shall not be considered as limiting where other 
indications denote that more than one item is referred to. 


 
J. In the event that extra work is authorized, and performed by this trade, work 


shown on drawings depicting such work, and/or described by addendum is 
subject to the base building specification in all respects. 


 
1.6 DRAWINGS AND SPECIFICATIONS 


 
A. It is the intent of drawings and specifications to obtain a complete and satisfactory 


installation.   
 


B. Separate divisional drawings and specification shall not relieve the Contractor 
from full responsibility of compliance with the work indicated on any of the 
drawings or in any division of the specification. 


 
C. Contractor shall carefully examine the architectural, structural, electrical and 


mechanical drawings and specifications prior to submitting bid. 
 


D. The Contractor is required to furnish, install and connect with appropriate 
services all items shown on any of the drawings without additional expense to the 
Owner. 
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E. The Architect/Engineer shall be notified of any discrepancies, omissions, conflicts 
or interferences that occur between drawings or between drawings and 
specifications.  If such notification is received in adequate time additional data or 
changes will be issued by addendum to all bidders. 


 
F. Architectural and structural drawings take precedence over mechanical drawings 


with reference to building construction. 
 


G. Mechanical drawings are diagrammatic but shall be followed as closely as actual 
construction of the building and the work of other trades will permit. 


 
1.7 APPROVED MATERIALS 


 
A. Materials or products specified herein and/or indicated on drawings by trade 


name, manufacturer's name and/or catalog number shall be provided as 
specified.  Substitutions will not be permitted except as described herein in 
Supplementary and General Conditions.  


 
B. For approval of products other than those specified, bidders shall submit to the 


architect a request in writing at least ten (10) days prior to bid date and hour.  
Requests received after this time will not be reviewed or considered regardless of 
cause.  Requests shall clearly define and describe the product for which approval 
is requested.  Requests shall be accompanied by manufacturer's literature, 
specifications, drawings, cuts, performance data list of references or other 
information necessary to completely describe the item.  Approval will be in the 
form of an addendum to the specifications issued to all prospective prime 
contract bidders on record.  The addendum will indicate the additional products 
that are approved for this project. 


 
C. A list of all materials and equipment that the Contractor proposes to furnish shall 


be submitted for approval within ten (10) days after the contract has been let.  
Data shall be complete in all respects. 


 
D. Where such approved substitution or deviation requires different quantity or 


arrangement of foundations, supports, ductwork, piping, wiring, conduit, and any 
other equipment or accessories normal to this equipment, Contractor shall furnish 
said changes and additions and pay all costs for all changes and additions and 
pay all costs for the changes to the work and the work of others affected by this 
substitution or deviation. 


 
E. Deviations mean the use of any listed Approved Manufacturer other than those 


on which the drawings are based. 
 


1.8 USE OF EQUIPMENT OTHER THAN BASIS OF DESIGN 
  
A. The mechanical drawings indicate equipment in the schedules as basis of design. 


Other manufacturers are listed in the specification sections.  All other 
manufacturers must be submitted to the Engineer for review prior to bid.  Any 
proposed substitution must follow Division 1 and requirements of other Divisions.  
All costs for reviewing substituted equipment will be paid by the contractor.  
Engineering costs related to the substitution will be paid by the contractor at 
$125.00 per hour. 


  
B. The drawings (electrical, structural, architectural, etc) are based upon the 


products listed in the mechanical schedules (basis of design).  Any product 
provided other than the basis of design may impact the requirements of other 
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disciplines.  The mechanical contractor is responsible for (and shall include in the 
base bid price) any and all costs related to the substituted equipment.  These 
costs may include engineering review, construction document modifications 
(supplemental instructions), construction costs for work of other Divisions 
(particularly electrical), and other associated  costs.  Engineering costs will be 
paid by the contractor at the rate of $125.00 per hour.  Coordinate with other 
Contractors regarding impact of substituted equipment prior to bid. 


 
C. The construction documents contain design intent that may or may not be 


immediately apparent.  All other intended physical and aesthetic requirements 
(stated or not) of the construction documents shall apply to the equipment 
intended for use. This includes appearance, clearance, access, and concealment 
requirements.  


  
1.9 COORDINATION OF MECHANICAL WORK 


 
A. Refer to other Divisions for general coordination requirements.  The contract 


documents are diagrammatic in showing certain physical relationships of the 
mechanical work and the interface with other work, including utilities and electrical 
work.  Final coordination is the responsibility of the Contractor. 
1. Arrange mechanical work in a neat, well-organized manner.  Piping and 


services shall run parallel to primary lines of the building construction, at 
a minimum of 7'-0" clearance. 


2. Locate operating and control equipment for ease of access.  Arrange 
mechanical work with required clearances for access for operation and 
maintenance. 


3. Advise other trades of openings required in their work. 
4. Give right-of-way to piping which requires a slope for drainage. 


 
B. NEC Required Clearances:  All mechanical equipment with serviceable electrical 


components at 120v and greater (including but not limited to starters, 
disconnects, fuses, relays, etc.) shall be installed with allowable NEC clearances. 
Refer to NEC for the required clearances (which are often greater than 36”).  For 
cramped mechanical spaced with electrical panels, submit coordination drawings 
showing mechanical and electrical equipment and their respective service and 
NEC clearances. 


 
C. Do not locate anything within the NEC required service areas required by existing 


electrical components. 
 


1.10 QUALITY ASSURANCE, STANDARDS AND SYMBOLS, QUALIFICATIONS 
 


A. Administration:  Refer to other Divisions for administrative/procedural re-
quirements to comply with codes and standards.  For the mechanical work, 
standards are specified in individual sections. 


 
B. Installation:  For fabrication, installation and testing of work of  this Division, use 


trained, skilled mechanics and experienced workmen familiar with items required 
and manufacturer's recommended methods of installation.  Perform work in the 
best workmanlike manner.  In acceptance of installed work, the 
Architect/Engineer will make no allowance for lack of skill on the part of the 
workmen.  A competent supervisor shall direct the proper and prompt execution 
of the work. 


 
C. Code Compliance:  Materials or equipment data sheets shall indicate compliance 


with industry standards, such as the American National Standards Institute 
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(ANSI), American Society for Testing and Materials (ASTM), National Electrical 
Manufacturers Association (NEMA), National Fire Protection Association (NFPA), 
Underwriters Laboratories (UL), American Society of Heating, Refrigeration and 
Air Conditioning Engineers (ASHRAE), and the Florida Building Code, latest 
edition, Florida Administrative Code (FAC).  Symbols:  Except as otherwise 
indicated, refer to the "ASHRAE Handbook of Fundamentals" for definitions of 
symbols used on the drawings to show mechanical work. 


 
1.11 SHOP AND ERECTION DRAWINGS AND SAMPLES 


 
A. Submit required and/or requested shop drawings and erection drawings, and 


obtain written approval of same before ordering or installing any equipment or 
material.   Equipment or material ordered or installed without written approval 
may not be accepted. 


 
B. Shop drawings shall consist of manufacturer's scale drawings, cuts or catalogs, 


including descriptive literature, which shall clearly indicate the construction, 
material, physical dimensions, and complete operating data clearly marked for 
each item.  Data of general nature will not be accepted. 


 
C. Indication of “Approved” on the shop drawing review does not relieve the 


contractor of the responsibility to comply with all requirements of this 
specification. 


 
1.12 SUBMITTAL REQUIREMENTS 


 
A. Submittal data is required for each Section of this Division. 


 
B. Submittals for this section: 


1. Firm qualifications for this project at time of bid. 
2. Foreman’s resume and experience for this project. 
3. Mechanical system identification. 


 
C. All data shall be submitted to the Engineer at one time; partial submittals will not 


be accepted.  Submit in individual vinyl-covered 3-ring binders.  The front cover of 
the binder shall contain the project name and the GRAEF job number from the 
drawings.  Index each section using the format from the Project Specifications.   
1. Each section of the submittal shall begin with a "Submittal Identification 


Sheet" (last page of this specification section) with a complete list of all 
items in that section.  Failure to follow this procedure shall result in 
rejection of the submittal by the Engineer.  This list shall also contain the 
following information: 
a. Model numbers and summary descriptions. 
b. The number of pages submitted for each item. 
c. Space for Engineer's review stamp for each item. 
d. Names of Project, Contractor, Sub-Contractors and Suppliers of 


Equipment. 
 


The submittal shall be formatted in this manner in order to facilitate timely review 
by the Engineer.  Engineer shall review submittal data no more than two times.  
Additional submittal review time shall be paid by Contractor under the base bid at 
a minimum rate of $125.00/hour. 


 
D. Refer to other Divisions for administration of submittals.  For mechanical work, 


the following quantities are required for each category of submittal, unless 
otherwise indicated.  
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1. Shop Drawings:  6 sets, including 2 for maintenance manuals. 
2. Product Data:  6 sets, including 2 for maintenance manuals. 
3. Warranties (Guarantees):  6 copies, including 2 for maintenance 


manuals. 
4. Manuals:  2 final copies, including flow diagrams, maintenance in-


structions, operating instructions, parts listings, and copies of other 
submittals indicated for inclusion. 


 
E. Maintenance Manuals:  Thirty days prior to Substantial completion, furnish two 


operation and maintenance manuals with index and thumb-tab marker for each 
section of information; bind in 3-ring, vinyl-covered binder.  Label binder with 
"OPERATION AND MAINTENANCE MANUAL," the name and location of the 
project, the name of the Contractor, and the contract number.  Include the 
names, addresses, and telephone numbers of each subcontractor installing the 
equipment.  Include a list of all equipment and the supplier with address and 
telephone number. Include a table of contents and assemble to conform to the 
Project Manual (specifications) with the tab sheets before instructions covering 
the subject.  Instructions shall be legible and easily read, fold large sheets of 
drawings.  The manual shall include: wiring and control diagrams, detailed 
explanation of operation and control of each item of equipment; description of the 
function of each principal item of equipment; installation instructions; 
maintenance instructions; lubrication schedule including type, grade, temperature 
range and frequency; safety precautions, diagrams and illustrations; test proce-
dures; performance data; and parts lists.  The manual shall be complete, 
including all equipment, controls, accessories and associated appurtenances. 


 
1.13 RECORD DRAWINGS 


 
A. Contractor is instructed to refer to section covering General Conditions of this 


specification. 
 


B. During the course of construction the Contractor shall keep an accurate record of 
all deviations and changes of the work as indicated on the drawings and its actual 
installation. 


 
C. Prepare one set of "as-built" reproducible drawings indicating a record of 


construction revisions and changes from the contract drawings. 
 


D. Upon completion of the work and within 30 days after acceptance by the 
Architect, the Contractor shall furnish to the Owner a revised and final set of 
reproducibles and a set of CADD diskette and prints showing all work as installed. 


 
 
2. PART 2 - PRODUCTS AND MATERIALS 
 


2.1 GENERAL:  When a specified or indicated item has been superseded or is no longer 
available, the manufacturer's latest equivalent type or model of material or equipment as 
approved by the Engineer shall be furnished and installed at no additional cost to the 
Owner. 


 
2.2 ELECTRICAL PROVISIONS OF MECHANICAL WORK 


 
A. The electrical provisions of mechanical work, where indicated to be furnished 


integrally with mechanical work, can be summarized (but not by way of limitation) 
to include the following:  1) Motors, 2) Motor starters, 3) Electrical work specified 
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as mechanical work in the HVAC control system, and 4) Drip pans to protect 
electrical work. 


 
B. Starters, Switches:  See schedules for starter and switch requirements.   


 
C. Motors:  Motors shall be high efficiency type rated for the intended use and 


installed environment.   
 


D. Drip Pans:  Where possible, do not run mechanical piping directly above electrical 
(or electronic) equipment which is sensitive to moisture; otherwise provide drip 
pans under mechanical piping.  Locate pan below piping, and extend 6" on each 
side of piping and lengthwise 18" beyond equipment.  Fabricate pans 2" deep, of 
reinforced sheet metal with rolled edges and soldered or welded seams; 20 gage 
copper, or 16 gage steel with 2 oz. zinc finish hot dipped after fabrication.  
Provide 3/4" copper drainage piping, properly discharged.  Mechanical piping or 
duct shall not pass above any electrical panels without providing required 
structure to adequately separate and provide protection to panels, ductwork, 
and/or pipes. 


 
 
3. PART 3 - EXECUTION 
 


3.1 COORDINATION WITH OTHER TRADES 
 


A. Coordinate work of this Division with work of other trades to avoid interferences 
and delays.  Assist in working out space requirements to make a satisfactory 
installation. 


 
B. If work of this Division is installed before coordinating with other trades, or so as 


to cause any interference with work of other trades, the necessary changes in the 
work to correct the condition shall be made promptly and without extra charge. 


 
C. Furnish to other trades, as required, all necessary templates, patterns, settings 


plans, and shop details for the proper installation of work and for the purpose of 
coordinating adjacent work. 


 
D. See other Sections for responsibilities of mechanical contractor prior to test and 


balance. 
 


3.2 PAINTING:  Refer to individual sections for painting of mechanical work.   
 


3.3 DISCREPANCIES:  In the event of discrepancy, work shall cease and the Archi-
tect/Engineer shall be notified immediately. 


 
3.4 CLOSING-IN OF UNINSPECTED WORK:  Do not allow or cause any of the work in this 


Section to be covered up or enclosed until it has been inspected, tested, and approved by 
the Architect/Engineer and by all authorities having jurisdiction. 


 
3.5 MECHANICAL WORK CLOSEOUT 


 
A. Refer to other Divisions 1 sections for general closeout requirements.  


 
B. Closeout Equipment/Systems Operations:  Sequence operations properly so that 


work of project will not be damaged or endangered.  Operate each item of 
equipment and each system in a test run of appropriate duration (with the 
Architect/ Engineer and the Owner's operating personnel present) to demonstrate 
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sustained, satisfactory performance.  Adjust and correct operations as required 
for proper performance.  Clean and lubricate each system, and replace 
excessively worn parts and similar expendable items of the work. 


 
C. Operating Instructions:  Conduct a walk-through instruction for the Owner's 


personnel to be involved in the continued operation and maintenance of 
mechanical equipment and systems.  Explain the identification system, 
operational diagrams, sequencing requirements, security, safety, efficiency and 
similar features of the systems.  Review the sequence of control of all mechanical 
equipment with Owner's personnel at time of walk-through. 


 
D. Turn-Over of Operation:  At the time of final completion, turn over the prime 


responsibility for operation of the mechanical equipment and systems to the 
Owner's operating personnel. 


 
3.6 GUARANTEES AND CERTIFICATIONS 


 
A. All work shall be guaranteed to be free from leaks or defects.  Any defective 


materials or workmanship as well as damage to the work of all trades resulting 
from same shall be replaced or repaired as directed for the duration of stipulated 
guarantee periods. 


 
B. The duration of guarantee periods following the date of beneficial use of the 


system shall be one year.  Beneficial use is defined as operation of the system to 
obtain its intended use. 


 
C. The date of acceptance shall be the date of final payment for the work or the date 


of a formal notice of acceptance, whichever is earlier. 
 


D. Certification shall be submitted attesting to the fact that specified performance 
criteria are met by all items of heating and air conditioning equipment. 


 
3.7 ENGINEER’S SUBSTANTIAL COMPLETION OBSERVATION 


 
A. Contractor Preparation: 


1. All equipment and controls shall be operational.  Systems commissioning 
and start up forms shall be completed and submitted to 
Architect/Engineer.  Contractor’s initial handwritten test and balance 
report shall be submitted.   


2. The Contractor shall contact the Architect/Engineer to schedule a 
substantial completion site observation.  The Engineer shall perform the 
observation within 72 hours of the notice of observation.  It is the 
Contractor’s sole responsibility to plan for and schedule this observation. 


 
B. The Contractor shall walk the site with the Architect/Engineer and assist in 


providing ladders, flashlights, and access to equipment. 
 


C. Documents: The Contractor shall have a red lined set of AS-BUILT information 
that has been edited as equipment is installed. 


 
D. Record start-up/commissioning information as required in other Sections. 


 
E. At the successful conclusion of the walk-through, the Contractor and 


Architect/Engineer shall sign the inspection form on the AS-BUILT drawings. It is 
the Contractor’s sole responsibility to plan for and schedule this observation. 
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F. As a minimum, the following shall be completed prior to issuance of substantial 
completion: 
1. All systems and controls operational. 
2. Initial test and balance complete and hand written report issued. 
 


G. Any deficiencies shall be fixed immediately and a re-observation shall be 
scheduled.  Any visits after the first observation shall be paid by the Contractor to 
the Engineer ($750/visit) prior to the Engineer’s revisit.   


 
3.8 FINAL ACCEPTANCE OBSERVATION 


 
A. Contractor shall carefully read all applicable sections of these specifications and 


prepare and assemble necessary test reports, maintenance manuals, certificates, 
guarantees, letters of instruction, etc. that are required.  See other Sections for 
pump start-up/commissioning forms. 


 
B. These documents shall be delivered to the Architect’s / Engineer's office at least 


48 hours before requesting final acceptance observation for work covered under 
this division of the specifications. 


 
C. Contractor's representatives responsible for work under this division shall be 


present at time of acceptance inspections and shall furnish required mechanics, 
tools and ladders to assist in the inspection. 


 
D. A list of items to be corrected as a result of acceptance inspection will be 


furnished to the contractor.  Notify Architect / Engineer in writing of any items 
appearing on list of correction that are disputed by Contractor.  When ready, 
request in writing a re-inspection of work. 


 
E. Should items appearing on substantial completion list remain uncorrected at time 


of final acceptance inspection and additional final inspections are required to 
ascertain completion these additional inspections will be paid by Contractor at 
rate of $125.00 per hour to Engineer whose time is involved.  This amount will be 
paid by the Contractor or deducted from the Contractor's final payment and paid 
to the Engineer by the Owner. 


 
 


END OF SECTION 230100 
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information stated in the Contract Documents and does not 
extend to means, methods, techniques, sequences, or 
construction procedures.  Review or approval shall not relieve 
Contractor from responsibility for errors and omissions in the 
Shop Drawings or from obligations to comply with the 
requirements of the Contract Documents. Approval of a specific 
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SECTION 230513 - 


PART 1 - GENERAL 


COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 


1.1 SUMMARY 


A. RELATED DOCUMENTS:  


 
1. The Work of this Division affects and is affected by the Work of other Divisions.  Review 


each portion of the Contract Documents including General and Supplementary 
Conditions, Addenda, Drawings and Division 1 through Division 33 Specification Sections 
to determine the extent of the Work of this Division and the work of the various Division 
23 Sections. 


B. Section includes general requirements for single-phase, general-purpose, horizontal, small, 
squirrel-cage induction motors for use on ac power systems up to 200 V installed at equipment 
manufacturer's factory or shipped separately by equipment manufacturer for field installation. 


1.2 COORDINATION 


A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 


1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 


B. Furnish starters for HVAC equipment. 


1. Division 23 contractors shall install starters. 


PART 2 - PRODUCTS 


2.1 GENERAL MOTOR REQUIREMENTS 


A. Comply with requirements in this Section except when stricter requirements are specified in 
HVAC equipment schedules or Sections. 


B. Comply with NEMA MG 1 unless otherwise indicated. 


2.2 MOTOR CHARACTERISTICS 


A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above 
sea level. 
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B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected 
loads at designated speeds, at installed altitude and environment, with indicated operating 
sequence, and without exceeding nameplate ratings or considering service factor. 


2.3 SINGLE-PHASE MOTORS 


A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements 
of specific motor application: 


1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 


B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type. 


C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 
thrust loading. 


D. Motors 1/20 HP and Smaller:  Shaded-pole type. 


E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor 
when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation.  Thermal-protection device shall automatically reset when motor temperature returns 
to normal range. 


PART 3 - EXECUTION (Not Applicable) 


END OF SECTION 230513 
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SECTION 233116 - 


PART 1 - GENERAL 


NONMETAL DUCTS 


1.1 SUMMARY 


A. This Section includes PVC ducts. 


B. See Division 23 Section "Air Duct Accessories" for dampers, duct-mounting access doors and 
panels, turning vanes, and flexible ducts. 


1.2 SUBMITTALS 


A. Product Data:  For PVC duct materials. 


B. Shop Drawings:  Show fabrication and installation details for PVC ducts. 


1. Duct accessories, including fittings and plenums. 


1.3 QUALITY ASSURANCE 


A. NFPA Compliance: 


1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems." 


B. UL Compliance:  UL listed and labeled as complying with UL 181, Class 1. 


C. ASTM Standards:  


1. ASTM D1784 – Compounds. 
2. ASTM D635 – Flammability. 
3. ASTM E84 – Flame spread. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. 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: 


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


1. P.E. Plastics. 
2. Harvel. 
3. Harrison. 
4. U.S. Plastic Corp. 
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2.2 PVC DUCTS 


A. PVC Materials: The material used in the manufacture of the duct shall be a virgin, rigid polyvinyl 
chloride (PVC) compound, with a Cell Classification of 12454 as defined in ASTM D1784.  This 
compound shall be dark gray in color or as specified, and shall be domestically produced PVC 
material designated as Harvel H707 compound, PVC 1120. 


B. Marking: Product marking shall include the manufacturer’s name (or the manufacturer’s 
trademark when privately labeled); the normal duct size; material designation; and the date of 
manufacture. 


C. Joining: Thermal welding shall be performed by personnel adequately trained in the art of PVC 
welding utilizing the hot gas fusion welding method using virgin PVC filler welding rod as 
manufactured for this purpose.  All duct joints should be tacked and then PVC welded with (3) 
passes of 5/32” diameter welding rod on all exterior connections. 


D. Hangers and Supports:   


1. Hangers selected shall have an adequate load-bearing surface free of rough or sharp 
edges and shall not cause damage to the duct during use.  Hangers and hanger 
hardware shall be of a corrosive-resistant material suitable for use in the system 
environment. 


2. Ductwork is to be supported independently of hoods, scrubbers, fans, tanks or other 
equipment wherever possible.  Where flexible connections are provided as expansion 
joints, a suitable hanger or support shall be provided at each end of the flexible 
connection.  Consideration shall be given to the possibility of solids accumulation; 
adequate system support shall be provided where required. 


E. System Components: All duct fittings, fume hoods, fans, blast gates and other system 
components shall be fabricated from PVC sheet or PVC duct material of the same wall 
thickness.  The use of Type I Grade I (Cell Classification 12454 per ASTM D1784) PVC material 
is recommended to maintain system compatibility. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Install ducts with fewest possible joints. 


B. Install ducts, unless otherwise indicated, vertically and horizontally and parallel and 
perpendicular to building lines; avoid diagonal runs. 


C. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 


D. Install ducts with a clearance of 1 inch


E. Conceal ducts from view in finished spaces.  Do not encase horizontal runs in solid partitions 
unless specifically indicated. 


. 


F. Duct Attachments:  Support horizontal ducts with sheet metal strips or trapeze-type hangers 
with saddles. 
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G. Hangers:  Suspend duct attachments from building attachments with one of the following 
hanger types: 


1. Galvanized sheet metal strips, a minimum of 0.034 by 1 inch
2. Galvanized-steel rods, 


 wide. 
1/4 inch


H. Attach hangers to joints and reinforcing channels that occur within required hanger spacing.  
Attach hangers to transmit load to sides and bottom channels and no more than 


 in diameter, threaded along entire length. 


6 inches


I. Support equipment and other components and accessories independent of ducts. 


 from 
sides of ducts. 


J. Support terminal components separately. 


END OF SECTION 233116 
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SECTION 233423 - 


PART 1 - GENERAL 


HVAC POWER VENTILATORS 


1.1 SUMMARY 


A. This Section includes the following: 


1. Centrifugal wall ventilators. 
2. In-line centrifugal fans. 


1.2 SUBMITTALS 


A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of 
product indicated and include the following: 


B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and size of each field 
connection. 


C. Field quality-control test reports. 


D. Operation and maintenance data. 


1.3 QUALITY ASSURANCE 


A. 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. 


B. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA standards. 


C. UL Standard:  Power ventilators shall comply with UL 705. 


PART 2 - PRODUCTS 


2.1 CENTRIFUGAL WALL VENTILATORS 


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


1. Acme Engineering & Mfg. Corp. 
2. Broan Mfg. Co., Inc. 
3. Carnes Company HVAC. 
4. Dayton Electric Manufacturing Co.; a division of W. W. Grainger, Inc. 
5. Greenheck. 
6. Loren Cook Company. 
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7. Penn Ventilation. 


B. Description:  Belt-driven centrifugal fans consisting of housing, wheel, fan shaft, bearings, motor 
and disconnect switch, drive assembly, and accessories. 


C. Housing:  Heavy-gage, removable, spun-aluminum, dome top and outlet baffle; venturi inlet 
cone. 


D. Fan Wheel:  Aluminum hub and wheel with backward-inclined blades. 


E. Accessories as specified on schedules. 


1. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted inside fan 
housing, factory wired through internal aluminum conduit. 


2. Bird Screens:  Removable, 1/2-inch (13-mm)
3. Wall Grille:  Ring type for flush mounting. 


 mesh, aluminum or brass wire. 


4. Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in wall sleeve; 
factory set to close when fan stops. 


2.2 IN-LINE CENTRIFUGAL FANS 


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


1. Plastec. 
2. Acme Engineering & Mfg. Corp. 
3. Greenheck. 
4. Hartzell Fan, Inc. 
5. Loren Cook Company. 
6. Madison Manufacturing. 
7. Penn Ventilation. 
8. Quietaire Corporation. 


B. Description:  In-line, centrifugal, utility-type fans consisting of housing, wheel, outlet guide 
vanes, fan shaft, bearings, motor and disconnect switch, drive assembly, mounting brackets, 
and accessories. 


C. Housing:  Polypropylene housing (rotatable), inlet and outlet flanges, and support bracket for 
suspended mounting. 


D. Direct-Driven Units:  Motor mounted outside of the airstream, factory wired to disconnect switch 
located on outside of fan housing. 


E. Fan Wheels:  Polypropylene, electronically and dynamically balanced. 


F. Accessories: 


1. Companion Flanges:  For inlet and outlet duct connections. 
2. Motor support stand and suspended mounting kit. 
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2.3 MOTORS 


A. Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC 
Equipment." 


B. Enclosure Type:  Explosion proof. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Install power ventilators level and plumb. 


B. Support wall mounted fans with factory fabricated wall collar. 


C. Secure in-line fans to mounting frame with stainless steel hardware.   


D. Support suspended units from structure using threaded stainless steel rods and elastomeric 
hangers. 


E. Install units with clearances for service and maintenance. 


F. Duct installation and connection requirements are specified in other Division 23 Sections.  
Drawings indicate general arrangement of ducts and duct accessories.   


G. Install ducts adjacent to power ventilators to allow service and maintenance. 


H. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems." 


I. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 


3.2 FIELD QUALITY CONTROL 


A. Perform the following field tests and inspections and prepare test reports: 


1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connections to 


ducts and electrical components are complete.  Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches. 


3. Verify that cleaning and adjusting are complete. 
4. Adjust damper linkages for proper damper operation. 
5. Verify lubrication for bearings and other moving parts. 
6. Adjust fan to indicated rpm, and measure and record motor voltage and amperage. 
7. Remove and replace malfunctioning units and retest as specified above. 


B. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment. 


END OF SECTION 233423 
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SECTION 233713 - 


PART 1 - GENERAL 


DIFFUSERS, REGISTERS, AND GRILLES 


1.1 SUMMARY 


A. This Section includes ceiling- and wall-mounted louvers and grilles.  See drawings and 
schedules for quantities. 


1.2 SUBMITTALS 


A. Product Data:  For each product indicated, include the following: 


1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise ratings. 


2. Air Device Schedule:  Indicate Drawing designation, room location, quantity, model 
number, size, and accessories furnished. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 


manufacturers specified. 


2.2 GRILLES (EG) 
 


A. General:  Except as otherwise indicated, provide manufacturer's standard wall registers and 
grilles where shown; of size, shape, capacity and type indicated; constructed of materials and 
components as indicated, and as required for complete installation. 


 
B. Performance:  Provide grilles that have, as minimum, temperature and velocity traverses, throw 


and drop, and noise criteria ratings for each size device as listed in manufacturer's current data. 
 


C. Ceiling Compatibility:  Provide registers and grilles with border styles that are compatible with 
adjacent ceiling systems, and that are specifically manufactured to fit into ceiling construction 
with accurate fit and adequate support.  Refer to general construction drawings and specifica-
tions for types of ceiling construction which will contain each type of ceiling register and grille. 


 
D. Types:  Provide grilles of type, capacity, and with accessories and finishes as listed on Air De-


vice Schedule. 
 


E. Manufacturer:  Subject to compliance with requirements, provide wall registers and grilles by 
one of the following: 
1. Anemostat Products Div., Dynamics Corp. of America 
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2. Carnes Co.; Div. of Wehr Corp. 
3. Krueger Mfg. Co. 
4. Titus.  
5. Tuttle & Bailey series by Hart & Cooley. 
6. Metalaire, Metal Industries, Inc. 


2.3 LOUVERS (OAL, EL) 
A. Except as otherwise indicated, provide manufacturer's standard louvers where shown; of size, 


shape, capacity and type indicated; constructed of materials and components as indicated, and 
as required for complete installation. 


 
B. Performance:  Provide louvers that have maximum free area, and minimum pressure drop for 


each type as listed in manufacturer's current data, complying with louver schedule. 
 
C. Substrate Compatibility:  Provide louvers with frame and sill styles that are compatible with ad-


jacent substrate, and that are specifically manufactured to fit into construction openings with 
accurate fit and adequate support, for weatherproof installation.  Refer to general construction 
drawings and specifications for types of substrate that will contain each type of louver. 


 
D. Structural Design: The design and construction of the louver assembly shall be such that the 


louver integrity is maintained when exposed to the following loads resulting from high winds. 
 


FACILITY TYPE WIND LOAD 
(PSF) 


< 1 mile from Coast 57.0 
> 1 mile from Coast 40.7 


Note: loads are based upon FBC 2007 maximum load from 130 mph wind speed (3-second gust) 
 
E. Materials:  Construct of aluminum extrusions, ASTM B 221, Alloy 6063-T52.  Weld units or use 


stainless steel fasteners. 
 
F. Coatings: Factory applied polyester urethane power coating shall be provided for all louvers. 


Color to be approved by Architect. 
 


G. Louver Screens:  On inside face of exterior louvers, provide 1/2" square mesh anodized alumi-
num wire bird screens mounted in removable extruded aluminum frames. 


 
H. Manufacturer:  Subject to compliance with requirements, provide louvers by one of the follow-


ing: 
1. American Warming & Ventilating, Inc. 
2. Arrow United Industries, Inc. 
3. Dowco Corp. 
4. Louvers & Dampers, Inc. 
5. Penn Pentilator Co., Inc. 
6. Ruskin Mfg. Co. 
7. Metalaire, Metal Industries, Inc. 
8. Greenheck. 
9. C/S Louvers. 


 
2.4 SOURCE QUALITY CONTROL 


A. Verification of Performance:  Rate diffusers, registers, and grilles according to ASHRAE 70, 
"Method of Testing for Rating the Performance of Air Outlets and Inlets." 
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PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Install louvers and grilles level and plumb and in accordance with manufacturers written 
instructions. 


B. Ceiling-Mounted Inlets:  Drawings indicate general arrangement of ducts, fittings, and 
accessories.  Air inlet locations have been indicated to achieve design requirements for air 
volume, noise criteria, airflow pattern, throw, and pressure drop.  Make final locations where 
indicated, as much as practicable.  For units installed in lay-in ceiling panels, locate units in the 
center of panel.  Where architectural features or other items conflict with installation, notify 
Architect for a determination of final location. 


C. Install louvers and grilles with airtight connections to ducts and to allow service and 
maintenance. 


END OF SECTION 233713 
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SECTION 260519 - 


PART 1 - GENERAL 


LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. This Section includes the following: 


1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 
3. Sleeves and sleeve seals for cables. 


1.3 DEFINITIONS 


A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 


B. NBR:  Acrylonitrile-butadiene rubber. 


1.4 SUBMITTALS 


A. Product Data:  For each type of product indicated. 


B. Qualification Data:  For testing agency. 


C. Field quality-control test reports. 


1.5 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 
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. 


B. 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. 


C. Comply with NFPA 70. 
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1.6 COORDINATION 


A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they 
are constructed. 


PART 2 - PRODUCTS 


2.1 CONDUCTORS AND CABLES 


A. 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: 


1. Alcan Products Corporation; Alcan Cable Division. 
2. American Insulated Wire Corp.; a Leviton Company. 
3. General Cable Corporation. 
4. Senator Wire & Cable Company. 
5. Southwire Company. 


B. Copper Conductors:  Comply with NEMA WC 70. 


C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN. 


2.2 CONNECTORS AND SPLICES 


A. 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: 


1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 


B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 


2.3 SLEEVES FOR CABLES 


A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 


B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 


C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch


D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 


 
thickness as indicated and of length to suit application. 
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2.4 SLEEVE SEALS 


A. 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: 


1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 


B. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable. 


1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 


2. Pressure Plates:  Plastic.  Include two for each sealing element. 
3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 


required to secure pressure plates to sealing elements.  Include one for each sealing 
element. 


PART 3 - EXECUTION 


3.1 CONDUCTOR MATERIAL APPLICATIONS 


A. Feeders:  Copper.  Solid for 10 AWG and smaller; stranded for 8 AWG and larger. 


B. Branch Circuits:  Copper.  Solid for 10 AWG and smaller; stranded for 8 AWG and larger. 


3.2 CONDUCTOR INSULATION AND WIRING METHODS 


A. Service Entrance:  Type THHN-THWN, single conductors in raceway. 


B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway. 


C. Feeders Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in 
raceway. 


D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-
THWN, single conductors in raceway. 


E. Exposed Branch Circuits:  Type THHN-THWN, single conductors in raceway. 


F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 
conductors in raceway. 


G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway. 


H. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application. 


I. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 
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J. Class 2 Control Circuits:  Type THHN-THWN, in raceway. 


3.3 INSTALLATION OF CONDUCTORS AND CABLES 


A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 


B. 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. 


C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 


D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, 
and follow surface contours where possible. 


E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems." 


F. Identify and color-code conductors and cables according to Division 26 Section "Identification 
for Electrical Systems." 


3.4 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. 


B. Make splices 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 and tap conductor for aluminum conductors. 


C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches


3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 


 of slack. 


A. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 


B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 


C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 


D. Rectangular Sleeve Minimum Metal Thickness: 


1. For sleeve rectangle perimeter less than 50 inches and no side greater than 16 inches, 
thickness shall be 0.052 inch


2. For sleeve rectangle perimeter equal to, or greater than, 
. 


50 inches and 1 or more sides 
equal to, or greater than, 16 inches, thickness shall be 0.138 inch. 
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E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 


F. Cut sleeves to length for mounting flush with both wall surfaces. 


G. Extend sleeves installed in floors 2 inches


H. Size pipe sleeves to provide 


 above finished floor level. 


1/4-inch


I. Seal space outside of sleeves with grout for penetrations of concrete and masonry. 


 annular clear space between sleeve and cable unless 
sleeve seal is to be installed. 


J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and cable, using joint sealant appropriate for size, depth, and location of joint according to 
Division 07 Section "Joint Sealants." 


K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at cable penetrations.  Install sleeves and seal with firestop materials according to 
Division 07 Section "Penetration Firestopping." 


L. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves 
to allow for 1-inch


3.6 SLEEVE-SEAL INSTALLATION 


 annular clear space between cable and sleeve for installing mechanical 
sleeve seals. 


A. Install to seal underground exterior-wall penetrations. 


B. Use type and number of sealing elements recommended by manufacturer for cable material 
and size.  Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in 
annular space between cable and sleeve.  Tighten bolts against pressure plates that cause 
sealing elements to expand and make watertight seal. 


3.7 FIRESTOPPING 


A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Division 07 Section "Penetration 
Firestopping." 


3.8 FIELD QUALITY CONTROL 


A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and 
prepare test reports. 


B. Perform tests and inspections and prepare test reports. 


C. Tests and Inspections: 


1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors for compliance with requirements. 
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2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 


D. Test Reports:  Prepare a written report to record the following: 


1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 


compliance with requirements. 


E. Remove and replace malfunctioning units and retest as specified above. 


END OF SECTION 260519 
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SECTION 260526 - 


PART 1 - GENERAL 


GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. This Section includes methods and materials for grounding systems and equipment. 


1.3 SUBMITTALS 


A. Product Data:  For each type of product indicated. 


B. Other Informational Submittals:  Plans showing dimensioned as-built locations of grounding 
features specified in Part 3 "Field Quality Control" Article, including the following: 


1. Test wells. 
2. Ground rods. 


C. Qualification Data:  For testing agency and testing agency's field supervisor. 


D. Field quality-control test reports. 


E. Operation and Maintenance Data:  For grounding to include the following in emergency, 
operation, and maintenance manuals: 


1. Instructions for periodic testing and inspection of grounding features at test wells based 
on NETA MTS. 


a. Tests shall be to determine if ground resistance or impedance values remain within 
specified maximums, and instructions shall recommend corrective action if they do 
not. 


b. Include recommended testing intervals. 


1.4 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 
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 to supervise on-site testing specified in Part 3. 
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B. 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. 


C. Comply with UL 467 for grounding and bonding materials and equipment. 


PART 2 - PRODUCTS 


2.1 CONDUCTORS 


A. Insulated Conductors:  Copper or tinned-copper wire or cable insulated for 600 V unless 
otherwise required by applicable Code or authorities having jurisdiction. 


B. Bare Copper Conductors: 


1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 
4. Bonding Cable:  28 kcmil, 14 strands of 17 AWG conductor, 1/4 inch
5. Bonding Conductor:  4 or 6 AWG, stranded conductor. 


 in diameter. 


6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1-
5/8 inches wide and 1/16 inch


7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with 
copper ferrules; 


 thick. 


1-5/8 inches wide and 1/16 inch


C. Grounding Bus:  Rectangular bars of annealed copper, 


 thick. 


1/4 by 2 inches


2.2 CONNECTORS 


 in cross section, unless 
otherwise indicated; with insulators. 


A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having 
jurisdiction for applications in which used, and for specific types, sizes, and combinations of 
conductors and other items connected. 


B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, 
with at least two bolts. 


1. Pipe Connectors:  Clamp type, sized for pipe. 


C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 


2.3 GROUNDING ELECTRODES 


A. Ground Rods:  Copper-clad steel, sectional type; 3/4 inch by10 feet


B. Chemical-Enhanced Grounding Electrodes:  Copper tube, straight or L-shaped. 


 in diameter. 


1. Termination:  Factory-attached 4/0 AWG bare conductor at least 48 inches
2. Backfill Material:  Electrode manufacturer's recommended material. 


 long. 
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PART 3 - EXECUTION 


3.1 APPLICATIONS 


A. Conductors:  Install solid conductor for 8 AWG and smaller, and stranded conductors for 6 AWG 
and larger, unless otherwise indicated. 


B. Underground Grounding Conductors:  Install bare tinned-copper conductor, 2/0 AWG minimum. 


1. Bury at least 24 inches
2. Duct-Bank Grounding Conductor:  Bury 


 below grade. 
12 inches


C. Grounding Bus:  Install in electrical room as indicated. 


 above duct bank when indicated as 
part of duct-bank installation. 


1. Install bus on insulated spacers 1 inch, minimum, from wall 6 inches


D. Conductor Terminations and Connections: 


 above finished floor, 
unless otherwise indicated. 


1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors, except at test wells and as otherwise 


indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 


3.2 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. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 


3.3 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


1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated.  Make connections without exposing steel or damaging coating, if 
any. 


 below finished floor or final grade, unless 
otherwise indicated. 
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2. For grounding electrode system, install 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.  Handholes shall be 
at least 12 inches


1. Test Wells:  Install at the ground rod electrically closest to service entrance.  Set top of 
test well flush with finished grade or floor. 


 deep, with cover. 


D. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, 
except where routed through short lengths of conduit. 


1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 


2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so 
vibration is not transmitted to rigidly mounted equipment. 


3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type 
connection is required, use a bolted clamp. 


E. 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, 
using a bolted clamp connector or by bolting a lug-type connector to a pipe flange, using 
one of the lug bolts of the flange.  Where a dielectric main water fitting is installed, 
connect grounding conductor on street side of fitting.  Bond metal grounding conductor 
conduit or sleeve to conductor at each end. 


2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water 
meters.  Connect to pipe with a bolted connector. 


F. Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NFPA 70, using 
a minimum of 20 feet


1. If concrete foundation is less than 


 of bare copper conductor not smaller than 4 AWG. 


20 feet


2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor 
bolts.  Extend grounding conductor below grade and connect to building grounding grid or 
to grounding electrode external to concrete. 


 long, coil excess conductor within base of 
foundation. 


3.4 FIELD QUALITY CONTROL 


A. Testing Agency:  Engage a qualified testing and inspecting agency to perform the following field 
tests and inspections and prepare test reports: 


B. Perform the following tests and inspections and prepare test reports: 


1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 


2. 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. 







Construction Documents 
Lincoln Splash Park, Palmetto, FL 


 


SECTION:260526                               ISSUED: 08/16/2010 Page 5 of 5 


a. Measure ground resistance not less 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. 


C. Report measured ground resistances that exceed the following values: 


1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 ohms. 


D. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance. 


END OF SECTION 260526 
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SECTION 260529 - 


PART 1 - GENERAL 


HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. This Section includes the following: 


1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 


1.3 DEFINITIONS 


A. EMT:  Electrical metallic tubing. 


B. IMC:  Intermediate metal conduit. 


C. RMC:  Rigid metal conduit. 


1.4 PERFORMANCE REQUIREMENTS 


A. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 


B. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 


C. 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 
applied force. 


1.5 QUALITY ASSURANCE 


A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel." 


B. Comply with NFPA 70. 
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1.6 COORDINATION 


A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 


PART 2 - PRODUCTS 


2.1 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: 


a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 


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. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin 
channels and angles with 9/16-inch- diameter holes at a maximum of 8 inches


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: 


 o.c., in at least 1 
surface. 


a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. Fabco Plastics Wholesale Limited. 
d. Seasafe, Inc. 


2. Fittings and Accessories:  Products of channel and angle manufacturer and designed for 
use with those items. 


3. Fitting and Accessory Materials:  Same as channels and angles, except metal items may 
be stainless steel. 


4. Rated Strength:  Selected to suit applicable load criteria. 


C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 
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D. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed 
for types and sizes of raceway or cable to be supported. 


E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 


F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their 
supports to building surfaces include the following: 


1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 


a. 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: 


1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 


2. Mechanical-Expansion Anchors:  Insert-wedge-type, [zinc-coated] [stainless] steel, for 
use in hardened portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 


a. 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: 


1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 


3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 


4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 


5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325. 
6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Threaded steel. 


2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 


A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 
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PART 3 - EXECUTION 


3.1 APPLICATION 


A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter. 


B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch


C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits. 


 in diameter. 


1. Secure raceways and cables to these supports with two-bolt conduit clamps. 


D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch


3.2 SUPPORT INSTALLATION 


 and smaller raceways serving branch circuits above suspended ceilings and for 
fastening raceways to trapeze supports. 


A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article. 


B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC 
may be supported by openings through structure members, as permitted in NFPA 70. 


C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits.  
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb


D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 


. 


1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 


fasteners on solid masonry units. 
4. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers 


and nuts. 
5. To Light Steel:  Sheet metal screws. 
6. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 


panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate. 


E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 
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3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 


A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 


B. Field Welding:  Comply with AWS D1.1/D1.1M. 


3.4 CONCRETE BASES 


A. Construct concrete bases of dimensions indicated but not less than 4 inches


B. Use 


 larger in both 
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from 
edge of the base. 


3000-psi


C. Anchor equipment to concrete base. 


, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and 
placement requirements are specified in Division 03 Section "Cast-in-Place Concrete." 


1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 


2. Install anchor bolts to elevations required for proper attachment to supported equipment. 
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 


3.5 PAINTING 


A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 


1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils


B. Touchup:  Comply with requirements in Division 09 painting Sections for cleaning and touchup 
painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous 
metal. 


. 


C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 


END OF SECTION 260529 
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SECTION 260533 - 


PART 1 - GENERAL 


RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 


1.1 SUMMARY 


A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 


1.2 SUBMITTALS 


A. Product Data:  For wireways and fittings, hinged-cover enclosures, and cabinets. 


1.3 QUALITY ASSURANCE 


A. 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. 


B. Comply with NFPA 70. 


PART 2 - PRODUCTS 


2.1 METAL CONDUIT AND TUBING 


A. Rigid Steel Conduit:  ANSI C80.1. 


B. IMC:  ANSI C80.6. 


C. EMT:  ANSI C80.3. 


D. FMC:  Zinc-coated steel. 


E. LFMC:  Flexible steel conduit with PVC jacket. 


F. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 


1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 
2. Fittings for EMT:  Steel or die-cast, set-screw or compression type. 


2.2 NONMETALLIC CONDUIT AND TUBING 


A. ENT:  NEMA TC 13. 


B. RNC:  NEMA TC 2, unless otherwise indicated. 
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C. LFNC:  UL 1660. 


D. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material. 


E. Fittings for LFNC:  UL 514B. 


2.3 METAL WIREWAYS 


A. 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: 


1. Cooper B-Line, Inc. 
2. Hoffman. 
3. Square D; Schneider Electric. 


B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless 
otherwise indicated. 


C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 


D. Wireway Covers:  Hinged type, Flanged-and-gasketed. 


E. Finish:  Manufacturer's standard enamel finish. 


2.4 NONMETALLIC WIREWAYS 


A. 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: 


1. Hoffman. 
2. Lamson & Sessions; Carlon Electrical Products. 


B. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on 
cover and mechanically coupled connections with plastic fasteners. 


C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 


2.5 BOXES, ENCLOSURES, AND CABINETS 


A. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 


B. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover. 


C. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 


D. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 
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E. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized, cast iron with gasketed 
cover. 


F. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated. 


1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures:  Plastic. 


G. Cabinets: 


1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 


2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 


PART 3 - EXECUTION 


3.1 RACEWAY APPLICATION 


A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 


1. Exposed Conduit:  Rigid steel conduit or RNC, Type EPC-80-PVC. 
2. Concealed Conduit, Aboveground:  Rigid steel conduit or RNC, Type EPC-40-PVC. 
3. Underground Conduit:  RNC, Type EPC-80-PVC, direct buried. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 


Electric Solenoid, or Motor-Driven Equipment):  LFMC or LFNC. 
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R. 


B. Comply with the following indoor applications, unless otherwise indicated: 


1. Exposed, Not Subject to Physical Damage:  EMT or RNC. 
2. Exposed, Not Subject to Severe Physical Damage:  EMT or RNC identified for such use]. 
3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 


raceways in the following locations: 
4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 


Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 


6. Damp or Wet Locations:  Rigid steel conduit. 
7. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 


steel or nonmetallic in damp or wet locations. 


C. Minimum Raceway Size:  3/4-inch


D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 


 trade size. 


1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 
otherwise indicated. 
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3.2 INSTALLATION 


A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter. 


B. Keep raceways at least 6 inches


C. Complete raceway installation before starting conductor installation. 


 away from parallel runs of flues and steam or hot-water pipes.  
Install horizontal raceway runs above water and steam piping. 


D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems." 


E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 


F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed. 


G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated. 


H. Raceways Embedded in Slabs: 


1. Run conduit larger than 1-inch


2. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising 
above the floor. 


 trade size, parallel or at right angles to main 
reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support. 


I. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than 4 AWG. 


J. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength.  Leave at least 12 inches


K. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points: 


 of slack at each end of pull wire. 


1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 


2. Where otherwise required by NFPA 70. 


L. Flexible Conduit Connections:  Use maximum of 72 inches


1. Use LFMC in damp or wet locations subject to severe physical damage. 


 of flexible conduit for recessed and 
semirecessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; 
and for transformers and motors. 


2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 


M. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. 
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3.3 INSTALLATION OF UNDERGROUND CONDUIT 


A. Direct-Buried Conduit: 


1. Excavate trench and prepare bottom to provide firm and uniform support for conduit.   
2. Install backfill. 
3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of 


conduit run, leaving conduit at end of run free to move with expansion and contraction as 
temperature changes during this process.  Firmly hand tamp backfill around conduit to 
provide maximum supporting strength.  After placing controlled backfill to within 12 inches


4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts 
throughout the length of the elbow. 


 
of finished grade, make final conduit connection at end of run and complete backfilling 
with normal compaction. 


5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through the floor. 


a. Couple steel conduits to ducts with adapters designed for this purpose, and 
encase coupling with 3 inches


b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel 
conduit horizontally a minimum of 


 of concrete. 


60 inches


6. Warning Tape:  Install underground-line warning tape as specified in Division 26 Section 
“Identification for Electrical Systems.” 


 from edge of equipment pad or 
foundation.  Install insulated grounding bushings on terminations at equipment. 


3.4 FIRESTOPPING 


A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.  Firestopping materials and installation requirements 
are specified in Division 07 Section "Penetration Firestopping." 


END OF SECTION 260533 
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SECTION 260553 - 


PART 1 - GENERAL 


IDENTIFICATION FOR ELECTRICAL SYSTEMS 


1.1 SUMMARY 


A. Section Includes: 


1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Underground-line warning tape. 
5. Warning labels and signs. 
6. Instruction signs. 
7. Equipment identification labels. 
8. Miscellaneous identification products. 


1.2 SUBMITTALS 


A. Product Data:  For each electrical identification product indicated. 


1.3 QUALITY ASSURANCE 


A. Comply with ANSI A13.1. 


B. Comply with NFPA 70. 


C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 


D. Comply with ANSI Z535.4 for safety signs and labels. 


E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 


PART 2 - PRODUCTS 


2.1 POWER RACEWAY IDENTIFICATION MATERIALS 


A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway size. 


B. Colors for Raceways Carrying Circuits at 600 V or Less: 


1. Black letters on an orange field. 
2. Legend:  Indicate voltage and equipment fed from.  
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C. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, 
pretensioned, flexible, solid-colored acrylic sleeve, 2 inches


D. Write-On Tags:  Polyester tag, 


 long, with diameter sized to suit 
diameter of raceway or cable it identifies and to stay in place by gripping action. 


0.015 inch


1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer. 


 thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 


2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 


A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway and cable size. 


B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 


C. Write-On Tags:  Polyester tag, 0.010 inch


1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer. 


 thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 


D. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action. 


E. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 
inches


2.3 CONDUCTOR IDENTIFICATION MATERIALS 


 long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in 
place by gripping action. 


A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 
to 2 inches


B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 


 wide. 


C. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 


D. Write-On Tags:  Polyester tag, 0.010 inch


1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer. 


 thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 
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2.4 FLOOR MARKING TAPE 


A. 2-inch- wide, 5-mil


2.5 UNDERGROUND-LINE WARNING TAPE 


 pressure-sensitive vinyl tape, with black and white stripes and clear vinyl 
overlay. 


A. Tape: 


1. Recommended by manufacturer for the method of installation and suitable to identify and 
locate underground electrical utility lines. 


2. Printing on tape shall be permanent and shall not be damaged by burial operations. 
3. Tape material and ink shall be chemically inert, and not subject to degrading when 


exposed to acids, alkalis, and other destructive substances commonly found in soils. 


B. Color and Printing: 


1. Comply with ANSI Z535.1 through ANSI Z535.5. 
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, 600V VOLTAGE. 


C. Tag:   


1. Pigmented polyolefin, bright-colored, continuous-printed on one side with the inscription 
of the utility, compounded for direct-burial service. 


2. Thickness:  4 mils
3. Weight:  


. 
18.5 lb/1000 sq. ft.


4. 
  


3-Inch Tensile According to ASTM D 882:  30 lbf, and 2500 psi


2.6 WARNING LABELS AND SIGNS 


. 


A. Comply with NFPA 70 and 29 CFR 1910.145. 


B. Baked-Enamel Warning Signs: 


1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 
required for application. 


2. 1/4-inch
3. Nominal size, 


 grommets in corners for mounting. 
7 by 10 inches


C. Metal-Backed, Butyrate Warning Signs: 


. 


1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch


2. 
 galvanized-steel backing; and with colors, legend, and size required for application. 


1/4-inch
3. Nominal size, 


 grommets in corners for mounting. 
10 by 14 inches


D. Warning label and sign shall include, but are not limited to, the following legends: 


. 


1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES." 


2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT 
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES." 
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2.7 INSTRUCTION SIGNS 


A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. 
inches and 1/8 inch


1. Engraved legend with black letters on white face. 


 thick for larger sizes. 


2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable 


equipment. 


2.8 EQUIPMENT IDENTIFICATION LABELS 


A. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 1 
inch


2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 


. 


A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and 
application requirements.  Select paint system applicable for surface material and location 
(exterior or interior). 


B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 


B. Apply identification devices to surfaces that require finish after completing finish work. 


C. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 


D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 


E. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 
shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in 
contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, 
at 50-foot maximum intervals in straight runs, and at 25-foot


F. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 


 maximum intervals in congested 
areas. 


6 to 8 inches below finished grade.  Use 
multiple tapes where width of multiple lines installed in a common trench or concrete 
envelope exceeds 16 inches overall. 
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G. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 
preparation and paint application. 


3.2 IDENTIFICATION SCHEDULE 


A. Accessible Raceways, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 30 A, 
and 120 V to ground:  Install labels at 30-foot


B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull 
box of the following systems with labels indicating equipment fed from and system voltage.   


 maximum intervals. 


C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in pull and junction 
boxes, and handholes, use color-coding conductor tape to identify the phase. 


1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed 
below for ungrounded feeder and branch-circuit conductors. 


a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 
authorities having jurisdiction permit. 


b. Colors for 208/120-V Circuits: 


1) Phase A:  Black. 
2) Phase B:  Red. 
3) Phase C:  Blue. 


c. Colors for 480/277-V Circuits: 


1) Phase A:  Brown. 
2) Phase B:  Orange. 
3) Phase C:  Yellow. 


d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches


D. Install instructional sign including the color-code for grounded and ungrounded conductors 
using engraved-type labels. 


 from terminal points and in boxes where splices or 
taps are made.  Apply last two turns of tape with no tension to prevent possible 
unwinding.  Locate bands to avoid obscuring factory cable markings. 


E. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source. 


F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 
signal connections. 


1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation. 


2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections. 


3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual. 


G. Locations of Underground Lines:  Identify with underground-line warning tape for power and 
lighting. 







Construction Documents 
Lincoln Splash Park, Palmetto, FL 


 


SECTION:260553                               ISSUED: 08/16/2010 Page 6 of 6 


1. Install underground-line warning tape for cables in raceway. 


H. Workspace Indication:  Install floor marking tape to show working clearances in the direction of 
access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 
otherwise indicated.  Do not install at flush-mounted panelboards and similar equipment in 
finished spaces. 


I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Baked-
enamel warning signs. 


1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 
4. For equipment with multiple power or control sources, apply to door or cover of 


equipment including, but not limited to, the following: 


a. Controls with external control power connections. 


J. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs with 
approved legend where instructions are needed for system or equipment operation. 


K. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, and terminal cabinets.  Systems include power, lighting, control, 
communication, signal, and monitoring unless equipment is provided with its own identification. 


1. Labeling Instructions: 


a. Indoor Equipment:  Engraved, laminated acrylic or melamine label.  Unless 
otherwise indicated, provide a single line of text with 1/2-inch- high letters on 1-1/2-
inch- high label; where two lines of text are required, use labels 2 inches


b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label. 
 high. 


c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 
viewing from the floor. 


d. Unless provided with self-adhesive means of attachment, fasten labels with 
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure. 


END OF SECTION 260553 
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SECTION 260923 - 


PART 1 - GENERAL 


LIGHTING CONTROL DEVICES 


1.1 SUMMARY 


A. This Section includes the following lighting control devices: 


1. Time clocks. 
2. Outdoor photoelectric switches. 
3. Indoor occupancy sensors. 


B. See Division 26 Section "Wiring Devices" for wall-box dimmers, wall-switch occupancy sensors, 
and manual light switches. 


1.2 SUBMITTALS 


A. Product Data:  For each type of product indicated. 


B. Field quality-control test reports. 


C. Operation and maintenance data. 


1.3 QUALITY ASSURANCE 


A. 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. 


PART 2 - PRODUCTS 


2.1 TIME CLOCKS 


A. 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: 


1. Area Lighting Research, Inc.; Tyco Electronics. 
2. Grasslin Controls Corporation; a GE Industrial Systems Company. 
3. Intermatic, Inc. 
4. Leviton Mfg. Company Inc. 
5. Lightolier Controls; a Genlyte Company. 
6. Lithonia Lighting; Acuity Lighting Group, Inc. 
7. Paragon Electric Co.; Invensys Climate Controls. 
8. Square D; Schneider Electric. 
9. TORK. 
10. Touch-Plate, Inc. 
11. Watt Stopper (The). 
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B. Electronic Time Clocks:  Electronic, solid-state programmable units with alphanumeric display; 
complying with UL 917. 


1. Contact Configuration:  SPST. 
2. Contact Rating:  30-A inductive or resistive, 240-V ac. 
3. Program:  8 on-off set points on a 24-hour schedule. 
4. Programs:  Three channels; each channel shall be individually programmable. 
5. Circuitry:  Allow connection of a photoelectric relay as substitute for on-off function of a 


program. 
6. Astronomic Time:  All channels. 
7. Battery Backup:  For schedules and time clock. 


2.2 OUTDOOR PHOTOELECTRIC SWITCHES 


A. 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: 


1. Area Lighting Research, Inc.; Tyco Electronics. 
2. Grasslin Controls Corporation; a GE Industrial Systems Company. 
3. Intermatic, Inc. 
4. Lithonia Lighting; Acuity Lighting Group, Inc. 
5. Novitas, Inc. 
6. Paragon Electric Co.; Invensys Climate Controls. 
7. Square D; Schneider Electric. 
8. TORK. 
9. Touch-Plate, Inc. 
10. Watt Stopper (The). 


B. Description:  Solid state, with SPST dry contacts rated for 1800-VA tungsten or 1000-VA 
inductive, to operate connected relay, contactor coils, or microprocessor input; complying with 
UL 773A. 


1. Light-Level Monitoring Range:  1.5 to 10 fc


2. Time Delay:  15-second minimum, to prevent false operation. 


, with an adjustment for turn-on and turn-off 
levels within that range. 


3. Surge Protection:  Metal-oxide varistor, complying with IEEE C62.41.1, IEEE C62.41.2, 
and IEEE 62.45 for Category A1 locations. 


4. Mounting:  Twist lock complying with IEEE C136.10, with base-and-stem mounting or 
stem-and-swivel mounting accessories as required to direct sensor to the north sky 
exposure. 


5. Light-Level Monitoring Range:  1.5 to 10 fc


2.3 INDOOR OCCUPANCY SENSORS 


, with an adjustment for turn-on and turn-off  


A. 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: 


1. Hubbell Lighting. 
2. Leviton Mfg. Company Inc. 
3. Lithonia Lighting; Acuity Lighting Group, Inc. 
4. Novitas, Inc. 
5. RAB Lighting, Inc. 
6. Sensor Switch, Inc. 
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7. TORK. 
8. Watt Stopper (The). 


B. General Description:  Wall- or ceiling-mounting, solid-state units with a separate relay unit. 


1. Operation:  Unless otherwise indicated, turn lights on when covered area is occupied and 
off when unoccupied; with a time delay for turning lights off, adjustable over a minimum 
range of 1 to 15 minutes. 


2. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  
Sensor shall be powered from the relay unit. 


3. Relay Unit:  Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A 
tungsten at 120-V ac, and for 1 hp at 120-V ac.  Power supply to sensor shall be 24-V dc, 
150-mA, Class 2 power source as defined by NFPA 70. 


4. Mounting: 


a. Sensor:  Suitable for mounting in any position on a standard outlet box. 
b. Relay:  Externally mounted through a 1/2-inch


c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged 
door. 


 knockout in a standard electrical 
enclosure. 


5. Indicator:  LED, to show when motion is being detected during testing and normal 
operation of the sensor. 


6. Bypass Switch:  Override the on function in case of sensor failure. 
7. Automatic Light-Level Sensor:  Adjustable from 2 to 200 fc


C. Dual Technology Type: Passive infrared/ultrasonic or passive infrared/microphonic.  Ceiling 
mounting; detect occupancy by sensing a combination of heat, sound and movement in area of 
coverage. 


; keep lighting off when 
selected lighting level is present. 


1. Detector Sensitivity:  Detect occurrences of 6-inch- minimum movement of any portion of 
a human body that presents a target of not less than 


2. Detection Coverage (Room):  Detect occupancy anywhere in a circular area of 
36 sq. in. 


1000 sq. 
ft. when mounted on a 96-inch-


3. Detection Coverage (Corridor):  Detect occupancy within 
 high ceiling. 


90 feet when mounted on a 10-
foot-


2.4 CONDUCTORS AND CABLES 


 high ceiling. 


A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than 12 AWG.  
Comply with requirements in Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 


B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded-copper conductors not 
smaller than 18 AWG.  Comply with requirements in Division 26 Section "Low-Voltage Electrical 
Power Conductors and Cables." 


C. Class 1 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than 
14 AWG.  Comply with requirements in Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 
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PART 3 - EXECUTION 


3.1 SENSOR INSTALLATION 


A. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas 
indicated.  Do not exceed coverage limits specified in manufacturer's written instructions. 


B. When requested within 12 months of date of Substantial Completion, provide on-site assistance 
in adjusting sensors to suit actual occupied conditions.  Provide up to two visits to Project during 
other than normal occupancy hours for this purpose. 


3.2 WIRING INSTALLATION 


A. Wiring Method:  Comply with Division 26 Section "Low-Voltage Electrical Power Conductors 
and Cables." Minimum conduit size shall be 1/2 inch


B. Wiring within Enclosures:  Comply with NECA 1.  Separate power-limited and nonpower-limited 
conductors according to conductor manufacturer's written instructions. 


. 


C. Size conductors according to lighting control device manufacturer's written instructions, unless 
otherwise indicated. 


D. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in 
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures. 


3.3 IDENTIFICATION 


A. Identify components and power and control wiring according to Division 26 Section 
"Identification for Electrical Systems." 


1. Identify controlled circuits in lighting contactors. 
2. Identify circuits or luminaries controlled by photoelectric and occupancy sensors at each 


sensor. 


3.4 FIELD QUALITY CONTROL 


A. Perform the following field tests and inspections and prepare test reports: 


1. After installing time clocks and sensors, and after electrical circuitry has been energized, 
adjust and test for compliance with requirements. 


2. Operational Test:  Verify operation of each lighting control device, and adjust time delays. 


B. Lighting control devices that fail tests and inspections are defective work. 


END OF SECTION 260923 
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SECTION 262416 - 


PART 1 - GENERAL 


PANELBOARDS 


1.1 SUMMARY 


A. Section includes distribution panelboards and lighting and appliance branch-circuit panelboards. 


1.2 SUBMITTALS 


A. Product Data:  For each type of product indicated. 


B. Field quality-control reports. 


C. Panelboard schedules for installation in panelboards. 


D. Operation and maintenance data. 


1.3 QUALITY ASSURANCE 


A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 


B. Comply with NEMA PB 1. 


C. Comply with NFPA 70. 


1.4 WARRANTY 


A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace transient voltage suppression devices that fail in materials or workmanship within 
specified warranty period. 


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


PART 2 - PRODUCTS 


2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 


A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 
Division 26 Section "Vibration and Seismic Controls for Electrical Systems." 


B. Enclosures:  Surface-mounted cabinets. 


1. Rated for environmental conditions at installed location. 
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a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 
b. Outdoor Locations:  NEMA 250, Type 3R. 
c. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 


2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match 
box dimensions; for flush-mounted fronts, overlap box. 


3. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged 
trim cover. 


4. Directory Card:  Inside panelboard door, mounted in transparent card holder. 


C. Incoming Mains Location:  Top and bottom. 


D. Phase, Neutral, and Ground Buses:  Hard-drawn copper, 98 percent conductivity. 


E. Conductor Connectors:  Suitable for use with conductor material and sizes. 


1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Main and Neutral Lugs:  Mechanical type. 
3. Ground Lugs and Bus Configured Terminators:  Mechanical type. 


F. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards with one 
or more main service disconnecting and overcurrent protective devices. 


G. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary 
appurtenances required for future installation of devices. 


H. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit 
current available at terminals. 


2.2 DISTRIBUTION PANELBOARDS 


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


1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 


B. Panelboards:  NEMA PB 1, power and feeder distribution type. 


C. Doors:  Secured with vault-type latch with tumbler lock; keyed alike. 


D. Mains:  Circuit breaker. 


E. Branch Overcurrent Protective Devices:  For Circuit-Breaker Frame Sizes 125 A and Smaller:  
Bolt-on circuit breakers. 


F. Branch Overcurrent Protective Devices:  For Circuit-Breaker Frame Sizes Larger Than 125 A:  
Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires 
mechanical release for removal. 
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2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 


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


1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 


B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet 
available fault currents. 


1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, 
and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip 
setting for circuit-breaker frame sizes 250 A and larger. 


2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-
mounted, field-adjustable trip setting. 


3. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault 
protection (6-mA trip). 


4. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 


a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor 


materials. 
c. Application Listing:  Appropriate for application; Type SWD for switching 


fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity 
discharge (HID) lighting circuits. 


d. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent 
of rated voltage. 


e. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handle in 
on or off position. 


f. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on position. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Receive, inspect, handle, store and install panelboards and accessories according to 
NECA 407. 


B. Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration 
and Seismic Controls for Electrical Systems." 


C. Mount top of trim 72 inches


D. Mount panelboard cabinet plumb and rigid without distortion of box.   


 above finished floor unless otherwise indicated. 


E. Install overcurrent protective devices and controllers not already factory installed. 


1. Set field-adjustable, circuit-breaker trip ranges. 


F. Install filler plates in unused spaces. 
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G. Stub four 1-inch


H. Arrange conductors in gutters into groups and bundle and wrap with wire ties. 


 empty conduits from panelboard into accessible ceiling space or space 
designated to be ceiling space in the future.   


I. Comply with NECA 1. 


3.2 IDENTIFICATION 


A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs complying with Division 26 Section "Identification for Electrical Systems." 


B. Create a directory to indicate installed circuit loads and incorporating Owner's final room 
designations.  Obtain approval before installing.  Use a computer or typewriter to create 
directory; handwritten directories are not acceptable. 


C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with 
requirements for identification specified in Division 26 Section "Identification for Electrical 
Systems." 


D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a 
nameplate complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems." 


3.3 FIELD QUALITY CONTROL 


A. Perform tests and inspections. 


B. Acceptance Testing Preparation: 


1. Test insulation resistance for each panelboard bus, component, connecting supply, 
feeder, and control circuit. 


2. Test continuity of each circuit. 


C. Tests and Inspections: 


1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 


2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 


D. Panelboards will be considered defective if they do not pass tests and inspections. 


E. Prepare test and inspection reports, including a certified report that identifies panelboards 
included and that describes scanning results.  Include notation of deficiencies detected, 
remedial action taken, and observations after remedial action. 


END OF SECTION 262416 
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SECTION 262726 - 


PART 1 - GENERAL 


WIRING DEVICES 


1.1 SUMMARY 


A. This Section includes the following: 


1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Snap switches and wall-box dimmers. 
3. Wall-switch occupancy sensors. 


1.2 SUBMITTALS 


A. Product Data:  For each type of product indicated. 


B. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing 
label warnings and instruction manuals that include labeling conditions. 


1.3 QUALITY ASSURANCE 


A. 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. 


B. Comply with NFPA 70. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 


1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 


2.2 STRAIGHT BLADE RECEPTACLES 


A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 
5-20R, and UL 498. 


1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 
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a. Cooper; 5351 (single), 5352 (duplex). 
b. Hubbell; HBL5351 (single), CR5352 (duplex). 
c. Leviton; 5891 (single), 5352 (duplex). 
d. Pass & Seymour; 5381 (single), 5352 (duplex). 


2.3 GFCI RECEPTACLES 


A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, 
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when 
device is tripped. 


B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 


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


a. Cooper; GF20. 
b. Pass & Seymour; 2084. 


2.4 SNAP SWITCHES 


A. Comply with NEMA WD 1 and UL 20. 


B. Switches, 120/277 V, 20 A: 


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


a. Cooper; 2221 (single pole). 
b. Hubbell; CS1221 (single pole). 
c. Leviton; 1221-2 (single pole). 
d. Pass & Seymour; 20AC1 (single pole). 


C. Pilot Light Switches, 20 A: 


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


a. Cooper; 2221PL for 120 V and 277 V. 
b. Hubbell; HPL1221PL for 120 V and 277 V. 
c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V. 
d. Pass & Seymour; PS20AC1-PLR for 120 V. 


2. Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON." 


2.5 OCCUPANCY SENSORS 


A. Wall-Switch Sensors: 


1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 
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a. Hubbell; AT120 for 120 V, AT277 for 277 V. 
b. Leviton; ODS 15-ID. 


2. Description:  Adaptive-technology type, 120/277 V, adjustable time delay up to 20 
minutes, 180-degree field of view, with a minimum coverage area of 900 sq. ft.


B. Long-Range Wall-Switch Sensors: 


. 


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


a. Hubbell; ATD1600WRP. 
b. Leviton; ODW12-MRW. 
c. Watt Stopper (The); DT-200. 


2. Description:  Dual technology, with both passive-infrared- and ultrasonic-type sensing, 
120/277 V, adjustable time delay up to 30 minutes, 110-degree field of view, and a 
minimum coverage area of 1200 sq. ft.


C. Wide-Range Wall-Switch Sensors: 


. 


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


a. Hubbell; ATP120HBRP. 
b. Leviton; ODWHB-IRW. 
c. Pass & Seymour; HS1001. 
d. Watt Stopper (The); CX-100-3. 


2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 
150-degree field of view, with a minimum coverage area of 1200 sq. ft.


2.6 WALL PLATES 


. 


A. Single and combination types to match corresponding wiring devices. 


1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  Smooth, high-impact thermoplastic. 
3. Material for Unfinished Spaces:  Smooth, high-impact thermoplastic. 
4. Material for Damp Locations:  Thermoplastic with spring-loaded lift cover, and listed and 


labeled for use in "wet locations." 


B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-
resistant thermoplastic with lockable cover. 


2.7 FINISHES 


A. Color:  Wiring device catalog numbers in Section Text do not designate device color. 


1. Wiring Devices Connected to Utility Power System:  Ivory, unless otherwise indicated or 
required by NFPA 70 or device listing. 
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PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise 
noted. 


B. Coordination with Other Trades: 


1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish 
materials over device boxes and do not cut holes for boxes with routers that are guided 
by riding against outside of the boxes. 


2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 


3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 


4. Install wiring devices after all wall preparation, including painting, is complete. 


C. Conductors: 


1. Do not strip insulation from conductors until just before they are spliced or terminated on 
devices. 


2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 


3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 


4. Existing Conductors: 


a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted provided the outlet box is large enough. 


D. Device Installation: 


1. Replace all devices that have been in temporary use during construction or that show 
signs that they were installed before building finishing operations were complete. 


2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 


3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 


4. Connect devices to branch circuits using pigtails that are not less than 6 inches
5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 


conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw. 


 in length. 


6. Use a torque screwdriver when a torque is recommended or required by the 
manufacturer. 


7. When conductors larger than 12 AWG are installed on 15- or 20-A circuits, splice 
12 AWG pigtails for device connections. 


8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device 


mounting screws in yokes, allowing metal-to-metal contact. 


E. Receptacle Orientation: 
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1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 
receptacles to the right. 


F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 


G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top.  Group adjacent switches under single, 
multigang wall plates. 


3.2 IDENTIFICATION 


A. Comply with Division 26 Section "Identification for Electrical Systems." 


1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, 
stamped or engraved machine printing with black-filled lettering on face of plate, and 
durable wire markers or tags inside outlet boxes. 


3.3 FIELD QUALITY CONTROL 


A. Perform tests and inspections and prepare test reports. 


1. Test Instruments:  Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout 


or illuminated LED indicators of measurement. 


B. Tests for Convenience Receptacles: 


1. Line Voltage:  Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable. 
3. Ground Impedance:  Values of up to 2 ohms are acceptable. 
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the 


circuit breaker, poor connections, inadequate fault current path, defective devices, or 
similar problems.  Correct circuit conditions, remove malfunctioning units and replace 
with new, and retest as specified above. 


END OF SECTION 262726 
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SECTION 262816 - 


PART 1 - GENERAL 


ENCLOSED SWITCHES AND CIRCUIT BREAKERS 


1.1 SUMMARY 


A. Section Includes: 


1. Nonfusible switches. 
2. Molded-case circuit breakers (MCCBs). 
3. Enclosures. 


1.2 DEFINITIONS 


A. NC:  Normally closed. 


B. NO:  Normally open. 


C. SPDT:  Single pole, double throw. 


1.3 SUBMITTALS 


A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component 
indicated. 


B. Operation and maintenance data. 


1.4 QUALITY ASSURANCE 


A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 


B. Comply with NFPA 70. 


PART 2 - PRODUCTS 


2.1 NONFUSIBLE SWITCHES 


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


1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
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B. Type GD, General Duty, Single Throw, 240-V ac, 600 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept two padlocks, and interlocked with 
cover in closed position. 


C. Accessories: 


1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors. 


2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 


3. Lugs:  Suitable for number, size, and conductor material. 


2.2 MOLDED-CASE CIRCUIT BREAKERS 


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


1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 


B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting 
capacity to comply with available fault currents. 


C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and 
instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for 
circuit-breaker frame sizes 250 A and larger. 


D. Features and Accessories: 


1. Standard frame sizes, trip ratings, and number of poles. 
2. Lugs:  Suitable for number, size, trip ratings, and conductor material. 
3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent 


lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits. 


2.3 ENCLOSURES 


A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to 
comply with environmental conditions at installed location. 


1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
2. Outdoor Locations:  NEMA 250, Type 3R. 
3. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4. 
4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  


NEMA 250, Type 12. 
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PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated. 


B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 


C. Comply with NECA 1. 


3.2 IDENTIFICATION 


A. Comply with requirements in Division 26 Section "Identification for Electrical Systems." 


1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 


2. Label each enclosure with engraved metal or laminated-plastic nameplate. 


3.3 FIELD QUALITY CONTROL 


A. Perform tests and inspections. 


B. Acceptance Testing Preparation: 


1. Test insulation resistance for each enclosed switch and circuit breaker, component, 
connecting supply, feeder, and control circuit. 


2. Test continuity of each circuit. 


C. Tests and Inspections: 


1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 


2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 


D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections. 


E. Prepare test and inspection reports, including a certified report that identifies enclosed switches 
and circuit breakers and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 


END OF SECTION 262816 
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SECTION 262913 - 


PART 1 - GENERAL 


ENCLOSED CONTROLLERS 


1.1 SUMMARY 


A. Section includes the following enclosed controllers rated 600 V and less: 


1. Full-voltage manual. 
2. Full-voltage magnetic. 


1.2 DEFINITIONS 


A. CPT:  Control power transformer. 


B. MCCB:  Molded-case circuit breaker. 


C. MCP:  Motor circuit protector. 


D. N.C.:  Normally closed. 


E. N.O.:  Normally open. 


F. OCPD:  Overcurrent protective device. 


1.3 SUBMITTALS 


A. Product Data:  For each type of enclosed controller. 


B. Field quality-control reports. 


C. Operation and maintenance data. 


1.4 QUALITY ASSURANCE 


A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 


B. Comply with NFPA 70. 


PART 2 - PRODUCTS 


2.1 FULL-VOLTAGE CONTROLLERS 


A. General Requirements for Full-Voltage Controllers:  Comply with NEMA ICS 2, general 
purpose, Class A. 
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B. Motor-Starting Switches:  "Quick-make, quick-break" toggle or push-button action; marked to 
show whether unit is off or on. 


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. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
c. Rockwell Automation, Inc.; Allen-Bradley brand. 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric. 


2. Configuration:  Nonreversing. 
3. Surface mounting. 
4. Pilot light. 


C. Fractional Horsepower Manual Controllers:  "Quick-make, quick-break" toggle or push-button 
action; marked to show whether unit is off, on, or tripped. 


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. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
c. Rockwell Automation, Inc.; Allen-Bradley brand. 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric. 


2. Configuration:  Nonreversing. 
3. Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 10 tripping 


characteristics; heaters matched to nameplate full-load current of actual protected motor; 
external reset push button; bimetallic type. 


4. Surface mounting. 
5. Pilot light. 


D. Integral Horsepower Manual Controllers:  "Quick-make, quick-break" toggle or push-button 
action; marked to show whether unit is off, on, or tripped. 


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. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
c. Rockwell Automation, Inc.; Allen-Bradley brand. 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric. 


2. Configuration: Nonreversing. 
3. Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 10 tripping 


characteristics; heaters and sensors in each phase, matched to nameplate full-load 
current of actual protected motor and having appropriate adjustment for duty cycle; 
external reset push button; bimetallic type. 
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4. Surface mounting. 
5. Pilot light. 


E. Magnetic Controllers:  Full voltage, across the line, electrically held. 


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. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
c. Rockwell Automation, Inc.; Allen-Bradley brand. 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric. 


2. Configuration:  Nonreversing. 
3. Contactor Coils:  Pressure-encapsulated type. 


a. Operating Voltage:  Depending on contactor NEMA size and line-voltage rating, 
manufacturer's standard matching control power or line voltage. 


4. Power Contacts:  Totally enclosed, double-break, silver-cadmium oxide; assembled to 
allow inspection and replacement without disturbing line or load wiring. 


5. Control Circuits:  120-V ac; obtained from integral CPT, with primary and secondary 
fuses of sufficient capacity to operate integral devices and remotely located pilot, 
indicating, and control devices. 


6. Bimetallic Overload Relays: 


a. Inverse-time-current characteristic. 
b. Class 10 tripping characteristic. 
c. Heaters in each phase matched to nameplate full-load current of actual protected 


motor and with appropriate adjustment for duty cycle. 


7. Solid-State Overload Relay: 


a. Switch or dial selectable for motor running overload protection. 
b. Sensors in each phase. 
c. Class 10/20 selectable tripping characteristic selected to protect motor against 


voltage and current unbalance and single phasing. 


8. External overload reset push button. 


F. Combination Magnetic Controller:  Factory-assembled combination of magnetic controller, 
OCPD, and disconnecting means. 


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. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
c. Rockwell Automation, Inc.; Allen-Bradley brand. 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric. 
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2. MCP Disconnecting Means: 


a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with 
available fault currents, instantaneous-only circuit breaker with front-mounted, 
field-adjustable, short-circuit trip coordinated with motor locked-rotor amperes. 


b. Lockable Handle:  Accepts three padlocks and interlocks with cover in closed 
position. 


c. Auxiliary contacts "a" and "b" arranged to activate with MCP handle. 


2.2 ENCLOSURES 


A. Enclosed Controllers:  NEMA ICS 6, to comply with environmental conditions at installed 
location. 


1. Dry and Clean Indoor Locations:  Type 12. 
2. Outdoor Locations:  Type 4X. 
3. Other Wet or Damp Indoor Locations:  Type 4. 
4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  


Type 12. 


2.3 ACCESSORIES 


A. Push Buttons, Pilot Lights, and Selector Switches:  NEMA ICS 5; heavy-duty type; factory 
installed in controller enclosure cover unless otherwise indicated. 


B. Control Relays:  Auxiliary and adjustable time-delay relays. 


C. Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays:  Solid-state 
sensing circuit with isolated output contacts for hard-wired connections.  Provide adjustable 
undervoltage, overvoltage, and time-delay settings. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Wall-Mounted Controllers:  Install enclosed controllers on walls with tops at uniform height, and 
with disconnect operating handles not higher than 79 inches


B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 


 above finished floor, unless 
otherwise indicated, and by bolting units to wall or mounting on lightweight structural-steel 
channels bolted to wall.  For controllers not at walls, provide freestanding racks complying with 
Division 26 Section "Hangers and Supports for Electrical Systems." 


C. Install fuses in accordance with manufacturer’s recommendations in control circuits if not factory 
installed.   


D. Install heaters in thermal overload relays.  Select heaters based on actual nameplate full-load 
amperes after motors have been installed. 


E. Comply with NECA 1. 
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3.2 IDENTIFICATION 


A. Identify enclosed controllers, components, and control wiring.  Comply with requirements for 
identification specified in Division 26 Section "Identification for Electrical Systems." 


1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 


2. Label each enclosure with engraved nameplate. 
3. Label each enclosure-mounted control and pilot device. 


3.3 CONTROL WIRING INSTALLATION 


A. Install wiring between enclosed controllers and remote devices.  Comply with requirements in 
Division 26 Section "Control-Voltage Electrical Power Cables." 


B. Bundle, train, and support wiring in enclosures. 


C. Connect selector switches and other automatic-control selection devices where applicable. 


1. Connect selector switches to bypass only those manual- and automatic-control devices 
that have no safety functions when switch is in manual-control position. 


2. Connect selector switches with enclosed-controller circuit in both manual and automatic 
positions for safety-type control devices such as low- and high-pressure cutouts, high-
temperature cutouts, and motor overload protectors. 


3.4 FIELD QUALITY CONTROL 


A. Perform tests and inspections. 


B. Acceptance Testing Preparation: 


1. Test insulation resistance for each enclosed controller, component, connecting supply, 
feeder, and control circuit. 


2. Test continuity of each circuit. 


C. Tests and Inspections: 


1. Inspect controllers, wiring, components, connections, and equipment installation. 
2. Test insulation resistance for each enclosed-controller element, component, connecting 


motor supply, feeder, and control circuits. 
3. Test continuity of each circuit. 
4. Verify that voltages at controller locations are within plus or minus 10 percent of motor 


nameplate rated voltages.  If outside this range for any motor, notify Architect before 
starting the motor(s). 


5. Test each motor for proper phase rotation. 
6. Perform each electrical test and visual and mechanical inspection stated in 


NETA Acceptance Testing Specification.  Certify compliance with test parameters. 
7. Correct malfunctioning units on-site, where possible, and retest to demonstrate 


compliance; otherwise, replace with new units and retest. 
8. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and 


malfunctioning controls and equipment. 


D. Enclosed controllers will be considered defective if they do not pass tests and inspections. 
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E. Prepare test and inspection reports.  Include notation of deficiencies detected, remedial action 
taken, and observations after remedial action. 


3.5 ADJUSTING 


A. Set overload-relay pickup and trip ranges. 


B. Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable 
instantaneous trip elements.  Initially adjust to six times the motor nameplate full-load ampere 
ratings and attempt to start motors several times, allowing for motor cooldown between starts.  
If tripping occurs on motor inrush, adjust settings in increments until motors start without 
tripping.  Do not exceed eight times the motor full-load amperes (or 11 times for NEMA 
Premium Efficient motors if required).  Where these maximum settings do not allow starting of a 
motor, notify Architect before increasing settings. 


3.6 DEMONSTRATION 


A. Train Owner's maintenance personnel to adjust, operate, and maintain enclosed controllers. 


END OF SECTION 262913 
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SECTION 262923 - 


PART 1 - GENERAL 


VARIABLE-FREQUENCY MOTOR CONTROLLERS 


1.1 SUMMARY 


A. This Section includes solid-state, pulse-width modulated (PWM), variable frequency controllers 
(VFCs) for speed control of three-phase, squirrel-cage induction motors. 


1.2 SUBMITTALS 


A. Product Data:  For each type of VFC. 


B. Field quality-control test reports. 


C. Operation and maintenance data. 


D. Load-current and list of settings of adjustable overload relays. 


1.3 QUALITY ASSURANCE 


A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100. 


B. Comply with NFPA 70. 


C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for VFCs, 
minimum clearances between VFCs, and adjacent surfaces and other items.  Comply with 
indicated maximum dimensions and clearances. 


1.4 PROJECT CONDITIONS 


A. Environmental Limitations:  Rate equipment for continuous operation, capable of driving full load 
without derating, under the following conditions, unless otherwise indicated: 


1. Ambient Temperature:  0 to 40 deg C. 
2. Humidity:  Less than 90 percent (noncondensing). 
3. Altitude:  Not exceeding 3300 feet


1.5 COORDINATION 


. 


A. Coordinate features of VFCs, installed units, and accessory devices with pilot devices and 
control circuits to which they connect. 


B. Coordinate features, accessories, and functions of each VFC and each installed unit with 
ratings and characteristics of supply circuit, motor, required control sequence, and duty cycle of 
motor and load. 
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PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. 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: 


1. ABB Power Distribution, Inc.; ABB Control, Inc. Subsidiary. 
2. Baldor Electric Company (Graham). 
3. Danfoss Inc.; Danfoss Electronic Drives Div. 
4. Eaton Corporation; Cutler-Hammer Products. 
5. General Electric Company; GE Industrial Systems. 
6. Rockwell Automation; Allen-Bradley Co.; Industrial Control Group. 
7. Siemens Energy and Automation; Industrial Products Division. 
8. Square D. 
9. Toshiba International Corporation. 


2.2 VARIABLE FREQUENCY CONTROLLERS 


A. Description:  NEMA ICS 2, IGBT, PWM, VFC; listed and labeled as a complete unit and 
arranged to provide variable speed of an NEMA MG 1, Design B, 3-phase induction motor by 
adjusting output voltage and frequency. 


1. Provide unit suitable for operation of premium-efficiency motor as defined by 
NEMA MG 1. 


B. Design and Rating:  Match load type such as fans, blowers, and pumps; and type of connection 
used between motor and load such as direct or through a power-transmission connection. 


C. Output Rating:  3-phase; 6 to 60 Hz, with voltage proportional to frequency throughout voltage 
range. 


D. Unit Operating Requirements: 


1. Input ac voltage tolerance of 208 V, plus or minus 5 percent. 
2. Input frequency tolerance of 50/60 Hz, plus or minus 6 percent. 
3. Minimum Efficiency:  96 percent at 60 Hz, full load. 
4. Minimum Displacement Primary-Side Power Factor:  96 percent. 
5. Overload Capability:  1.1 times the base load current for 60 seconds; 2.0 times the base 


load current for 3 seconds. 
6. Starting Torque:  100 percent of rated torque. 
7. Speed Regulation:  Plus or minus 1 percent. 


E. Isolated control interface to allow controller to follow control signal over an 11:1 speed range. 


1. Electrical Signal:  4 to 20 mA at 24 V. 
2. Pneumatic Signal:  3 to 15 psig (20 to 104 kPa). 


F. Internal Adjustability Capabilities: 


1. Minimum Speed:  5 to 25 percent of maximum rpm. 
2. Maximum Speed:  80 to 100 percent of maximum rpm. 
3. Acceleration:  2 to a minimum of 22 seconds. 
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4. Deceleration:  2 to a minimum of 22 seconds. 
5. Current Limit:  50 to a minimum of 110 percent of maximum rating. 


G. Self-Protection and Reliability Features: 


1. Input transient protection by means of surge suppressors. 
2. Under- and overvoltage trips; inverter overtemperature, overload, and overcurrent trips. 
3. Motor Overload Relay:  Adjustable and capable of NEMA ICS 2, Class 10 performance. 
4. Notch filter to prevent operation of the controller-motor-load combination at a natural 


frequency of the combination. 
5. Instantaneous line-to-line and line-to-ground overcurrent trips. 
6. Loss-of-phase protection. 
7. Reverse-phase protection. 
8. Short-circuit protection. 
9. Motor overtemperature fault. 


H. Automatic Reset/Restart:  Attempts three restarts after controller fault or on return of power after 
an interruption and before shutting down for manual reset or fault correction.  Bidirectional 
autospeed search shall be capable of starting into rotating loads spinning in either direction and 
returning motor to set speed in proper direction, without damage to controller, motor, or load. 


I. Power-Interruption Protection:  To prevent motor from re-energizing after a power interruption 
until motor has stopped. 


J. Torque Boost:  Automatically varies starting and continuous torque to at least 1.5 times the 
minimum torque to ensure high-starting torque and increased torque at slow speeds. 


K. Motor Temperature Compensation at Slow Speeds:  Adjustable current fall-back based on 
output frequency for temperature protection of self-cooled, fan-ventilated motors at slow 
speeds. 


L. Status Lights:  Door-mounted LED indicators shall indicate the following conditions: 


1. Power on. 
2. Run. 
3. Overvoltage. 
4. Line fault. 
5. Overcurrent. 
6. External fault. 


M. Panel-Mounted Operator Station:  Start-stop and auto-manual selector switches with manual 
speed control potentiometer and elapsed time meter. 


N. Indicating Devices:  Meters or digital readout devices and selector switch, mounted flush in 
controller door and connected to indicate the following controller parameters: 


1. Output frequency (Hz). 
2. Motor speed (rpm). 
3. Motor status (running, stop, fault). 
4. Motor current (amperes). 
5. Motor torque (percent). 
6. Fault or alarming status (code). 
7. PID feedback signal (percent). 
8. DC-link voltage (VDC). 
9. Set-point frequency (Hz). 
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10. Motor output voltage (V). 


O. Control Signal Interface: 


1. Electric Input Signal Interface:  A minimum of 2 analog inputs (0 to 10 V or 0/4-20 mA) 
and 6 programmable digital inputs. 


2. Pneumatic Input Signal Interface:  3 to 15 psig
3. Remote Signal Inputs:  Capability to accept any of the following speed-setting input 


signals from the BMS or other control systems: 


. 


a. 0 to 10-V dc. 
b. 0-20 or 4-20 mA. 
c. Potentiometer using up/down digital inputs. 
d. Fixed frequencies using digital inputs. 
e. RS485. 
f. Keypad display for local hand operation. 


4. Output Signal Interface: 


a. A minimum of 1 analog output signal (0/4-20 mA), which can be programmed to 
any of the following: 


1) Output frequency (Hz). 
2) Output current (load). 
3) DC-link voltage (VDC). 
4) Motor torque (percent). 
5) Motor speed (rpm). 
6) Set-point frequency (Hz). 


5. Remote Indication Interface:  A minimum of 2 dry circuit relay outputs (120-V ac, 1 A) for 
remote indication of the following: 


a. Motor running. 
b. Set-point speed reached. 
c. Fault and warning indication (overtemperature or overcurrent). 
d. PID high- or low-speed limits reached. 


P. Communications:  Provide an RS485 interface allowing VFC to be used with an external system 
within a multidrop LAN configuration.  Interface shall allow all parameter settings of VFC to be 
programmed via BMS control.  Provide capability for VFC to retain these settings within the 
nonvolatile memory. 


Q. Manual Bypass:  Magnetic contactor arranged to safely transfer motor between controller output 
and bypass controller circuit when motor is at zero speed.  Controller-off-bypass selector switch 
sets mode, and indicator lights give indication of mode selected.  Unit shall be capable of stable 
operation (starting, stopping, and running), with motor completely disconnected from controller 
(no load). 


R. Bypass Controller:  NEMA ICS 2, full-voltage, nonreversing enclosed controller with across-the-
line starting capability in manual-bypass mode.  Provide motor overload protection under both 
modes of operation with control logic that allows common start-stop capability in either mode. 


S. Integral Disconnecting Means:  NEMA AB 1, instantaneous-trip circuit breaker with lockable 
handle. 
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T. Isolating Switch:  Non-load-break switch arranged to isolate VFC and permit safe 
troubleshooting and testing, both energized and de-energized, while motor is operating in 
bypass mode. 


U. Remote Indicating Circuit Terminals:  Mode selection, controller status, and controller fault. 


2.3 ENCLOSURES 


A. Enclosure Type: NEMA Type 4X (outdoor); NEMA Type 12 (indoor). 


2.4 ACCESSORIES 


A. Devices shall be factory installed in controller enclosure, unless otherwise indicated. 


B. Push-Button Stations, Pilot Lights, and Selector Switches:  NEMA ICS 2, heavy-duty type. 


C. Stop and Lockout Push-Button Station:  Momentary-break, push-button station with a factory-
applied hasp arranged so padlock can be used to lock push button in depressed position with 
control circuit open. 


D. Control Relays:  Auxiliary and adjustable time-delay relays. 


E. Standard Displays: 


1. Output frequency (Hz). 
2. Set-point frequency (Hz). 
3. Motor current (amperes). 
4. DC-link voltage (VDC). 
5. Motor torque (percent). 
6. Motor speed (rpm). 
7. Motor output voltage (V). 


F. Historical Logging Information and Displays: 


1. Real-time clock with current time and date. 
2. Running log of total power versus time. 
3. Total run time. 
4. Fault log, maintaining last four faults with time and date stamp for each. 


G. Current-Sensing, Phase-Failure Relays for Bypass Controller:  Solid-state sensing circuit with 
isolated output contacts for hard-wired connection; arranged to operate on phase failure, phase 
reversal, current unbalance of from 30 to 40 percent, or loss of supply voltage; with adjustable 
response delay. 


2.5 FACTORY FINISHES 


A. Finish:  Manufacturer's standard paint applied to VFCs before shipping. 
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PART 3 - EXECUTION 


3.1 APPLICATIONS 


A. Select features of each VFC to coordinate with ratings and characteristics of supply circuit and 
motor; required control sequence; and duty cycle of motor, controller, and load. 


B. Select horsepower rating of controllers to suit motor controlled. 


3.2 INSTALLATION 


A. Comply with mounting and anchoring requirements specified in Division 26 Section "Hangers 
and Supports for Electrical Systems." 


3.3 IDENTIFICATION 


A. Identify VFCs, components, and control wiring according to Division 26 Section "Identification 
for Electrical Systems." 


B. Operating Instructions:  Frame printed operating instructions for VFCs, including control 
sequences and emergency procedures.  Fabricate frame of finished metal, and cover 
instructions with clear acrylic plastic.  Mount on front of VFC units. 


3.4 CONTROL WIRING INSTALLATION 


A. Install wiring between VFCs and remote devices according to Division 26 Section "Low-Voltage 
Electrical Power Conductors and Cables." 


B. Bundle, train, and support wiring in enclosures. 


C. Connect hand-off-automatic switch and other automatic-control devices where applicable. 


1. Connect selector switches to bypass only manual- and automatic-control devices that 
have no safety functions when switch is in hand position. 


2. Connect selector switches with control circuit in both hand and automatic positions for 
safety-type control devices such as low- and high-pressure cutouts, high-temperature 
cutouts, and motor overload protectors. 


3.5 FIELD QUALITY CONTROL 


A. Prepare for acceptance tests as follows: 


1. Test insulation resistance for each enclosed controller element, bus, component, 
connecting supply, feeder, and control circuit. 


2. Test continuity of each circuit. 


B. Manufacturer's Field Service:  Engage a factory-authorized service representative to perform 
the following: 
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1. Inspect controllers, wiring, components, connections, and equipment installation. 
2. Assist in field testing of equipment including pretesting and adjusting of solid-state 


controllers. 
3. Report results in writing. 


C. Perform the following field tests and inspections and prepare test reports: 


1. Perform each electrical test and visual and mechanical inspection, except optional tests, 
stated in NETA ATS.  Certify compliance with test parameters. 


2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 


3.6 ADJUSTING 


A. Set field-adjustable circuit-breaker trip ranges. 


3.7 DEMONSTRATION 


A. Train Owner’s maintenance personnel to adjust, operate, and maintain controllers. 


END OF SECTION 262923 
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SECTION 264313 - 


PART 1 - GENERAL 


TRANSIENT-VOLTAGE SUPPRESSION FOR LOW-VOLTAGE ELECTRICAL 
POWER CIRCUITS 


1.1 SUMMARY 


A. Section includes field-mounted TVSS for low-voltage (120 to 600 V) power distribution and 
control equipment. 


1.2 SUBMITTALS 


A. Product Data:  For each type of product indicated.  Include rated capacities, operating weights, 
electrical characteristics, furnished specialties, and accessories. 


B. Field quality-control reports. 


C. Operation and maintenance data. 


D. Warranties:  Sample of special warranties. 


1.3 QUALITY ASSURANCE 


A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a testing agency, and marked for intended location and application. 


B. Comply with IEEE C62.41.2 and test devices according to IEEE C62.45. 


C. Comply with NEMA LS 1. 


D. Comply with UL 1449. 


E. Comply with NFPA 70. 


1.4 WARRANTY 


A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of surge suppressors that fail in materials or workmanship within specified 
warranty period. 


1. Warranty Period:  Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 


2.1 SERVICE ENTRANCE SUPPRESSORS 


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


1. ABB USA. 
2. AC Data Solutions. 
3. Advanced Protection Technologies Inc. (APT). 
4. Atlantic Scientific. 
5. Current Technology Inc.; Danaher Power Solutions. 
6. Danaher Power Solutions; United Power Products. 
7. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
8. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
9. Intermatic, Inc. 
10. LEA International. 
11. Leviton Mfg. Company Inc. 
12. Liebert Corporation; a division of Emerson Network Power. 
13. Northern Technologies, Inc.; a division of Emerson Network Power. 
14. Siemens Energy & Automation, Inc. 
15. Square D; a brand of Schneider Electric. 
16. Surge Suppression Incorporated. 


B. Surge Protection Devices: 


1. Non-modular. 
2. LED indicator lights for power and protection status. 
3. Comply with UL 1449. 
4. Fuses, rated at 200-kA interrupting capacity. 
5. Fabrication using bolted compression lugs for internal wiring. 
6. Redundant suppression circuits. 
7. Arrangement with wire connections to phase buses, neutral bus, and ground bus. 
8. LED indicator lights for power and protection status. 


C. Peak Single-Impulse Surge Current Rating:  160 kA per mode/320 kA per phase. 


D. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE 
C62.41.2 


1. Line to Neutral:  70,000 A. 
2. Line to Ground:  70,000 A. 
3. Neutral to Ground:  50,000 A. 


E. Protection modes and UL 1449 SVR for grounded wye circuits with 208Y/120 V, 3-phase, 4-
wire circuits shall be as follows: 


1. Line to Neutral:  400 V for 208Y/120 V. 
2. Line to Ground:  400 V for 208Y/120 V. 
3. Neutral to Ground:  400 V for 208Y/120 V. 
4. Line to Line: 1000 V for 2084/120 V. 


F. Short Circuit Current Rating (SCCR): SCCR at least equal to the available fault current a point 
of use. 
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2.2 ENCLOSURES 


A. Indoor Enclosures:  NEMA 250 Type 1. 


B. Outdoor Enclosures:  NEMA 250 Type 3R. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Install TVSS devices at service entrance on load side, with ground lead bonded to service 
entrance ground. 


B. Install TVSS devices for panelboards and auxiliary panels with conductors or buses between 
suppressor and points of attachment as short and straight as possible.  Do not exceed 
manufacturer's recommended lead length.  Do not bond neutral and ground. 


1. Provide circuit breaker as a dedicated disconnecting means for TVSS as indicated. 


3.2 FIELD QUALITY CONTROL 


A. 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. 


B. Tests and Inspections: 


1. Perform each visual and mechanical inspection and electrical test stated in NETA ATS, 
"Surge Arresters, Low-Voltage Surge Protection Devices" Section.  Certify compliance 
with test parameters. 


2. After installing TVSS devices but before electrical circuitry has been energized, test for 
compliance with requirements. 


3. Complete startup checks according to manufacturer's written instructions. 


C. TVSS device will be considered defective if it does not pass tests and inspections. 


D. Prepare test and inspection reports. 


3.3 STARTUP SERVICE 


A. Do not energize or connect service entrance equipment to their sources until TVSS devices are 
installed and connected. 


B. Do not perform insulation resistance tests of the distribution wiring equipment with the TVSS 
installed.  Disconnect before conducting insulation resistance tests, and reconnect immediately 
after the testing is over. 
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3.4 DEMONSTRATION 


A. Train Owner's maintenance personnel to maintain TVSS devices. 


END OF SECTION 264313 
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SECTION 265100 - 


PART 1 - GENERAL 


INTERIOR LIGHTING 


1.1 SUMMARY 


A. This Section includes the following: 


1. Interior lighting fixtures, lamps, and ballasts. 
2. Emergency lighting units. 
3. Exit signs. 
4. Lighting fixture supports. 


B. See Division 26 Section "Wiring Devices" for manual wall-box dimmers for incandescent lamps. 


C. See Division 26 Section "Lighting Control Devices" for automatic control of lighting, including 
time clocks, photoelectric relays, and occupancy sensors. 


1.2 SUBMITTALS 


A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include 
data on features, accessories, finishes. 


1.3 QUALITY ASSURANCE 


A. 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. 


B. Comply with NFPA 70. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. Reference the Luminaire Schedule indicated 


1. Basis-of-Design Product:  The design for each lighting fixture is based on the product 
named.  Subject to compliance with requirements, provide either the named product or a 
comparable product by one of the other manufacturers specified. 


2.2 LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS 


A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures. 
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B. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5 and NEMA LE 5A as applicable. 


C. HID Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5B. 


D. Metal Parts:  Free of burrs and sharp corners and edges. 


E. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent 
warping and sagging. 


F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. 


G. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated: 


1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 
3. Diffusing Specular Surfaces:  75 percent. 
4. Laminated Silver Metallized Film:  90 percent. 


H. Plastic Diffusers, Covers, and Globes: 


1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing 
and other changes due to aging, exposure to heat, and UV radiation. 


a. Lens Thickness:  At least 0.125 inch


b. UV stabilized. 


 minimum unless different thickness is 
indicated. 


2. Glass:  Annealed crystal glass, unless otherwise indicated. 


2.3 BALLASTS 


A. Electronic Ballasts for Linear Fluorescent Lamps:  Comply with ANSI C82.11; instant-start type, 
unless otherwise indicated, and designed for type and quantity of lamps served.  Ballasts shall 
be designed for full light output. 


1. Sound Rating:  A. 
2. Total Harmonic Distortion Rating:  Less than 10 percent. 
3. Transient Voltage Protection:  IEEE C62.41, Category A or better. 
4. Operating Frequency:  20 kHz or higher. 
5. Lamp Current Crest Factor:  1.7 or less. 
6. BF:  0.85 or higher. 
7. Power Factor:  0.95 or higher. 


B. Ballasts for Compact Fluorescent Lamps:  Electronic programmed rapid-start type, complying 
with ANSI C 82.11, designed for type and quantity of lamps indicated.  Ballast shall be designed 
for full light output unless dimmer or bi-level control is indicated: 


1. Lamp end-of-life detection and shutdown circuit. 
2. Automatic lamp starting after lamp replacement. 
3. Sound Rating:  A. 
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4. Total Harmonic Distortion Rating:  Less than 20 percent. 
5. Transient Voltage Protection:  IEEE C62.41, Category A or better. 
6. Operating Frequency:  20 kHz or higher. 
7. Lamp Current Crest Factor:  1.7 or less. 
8. BF:  0.95 or higher, unless otherwise indicated. 
9. Power Factor:  0.95 or higher. 
10. Interference:  Comply with 47 CFR, Chapter 1, Part 18, Subpart C, for limitations on 


electromagnetic and radio-frequency interference for nonconsumer equipment. 
11. Ballast Case Temperature:  75 deg C, maximum. 


C. Internal-Type Emergency Fluorescent Power Unit:  Self-contained, modular, battery-inverter 
unit, factory mounted within lighting fixture body and compatible with ballast.  Comply with 
UL 924. 


1. Emergency Connection:  Operate 1 fluorescent lamp(s) continuously at an output of 1400 
lumens each.  Connect unswitched circuit to battery-inverter unit and switched circuit to 
fixture ballast. 


2. Night-Light Connection:  Operate one fluorescent lamp continuously. 
3. Test Push Button and Indicator Light:  Visible and accessible without opening fixture or 


entering ceiling space. 


a. Push Button:  Push-to-test type, in unit housing, simulates loss of normal power 
and demonstrates unit operability. 


b. Indicator Light:  LED indicates normal power on.  Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle. 


4. Battery:  Sealed, maintenance-free, nickel-cadmium type. 
5. Charger:  Fully automatic, solid-state, constant-current type with sealed power transfer 


relay. 


D. Electronic Ballast for Metal-Halide Lamps:  Include the following features unless otherwise 
indicated: 


1. Lamp end-of-life detection and shutdown circuit. 
2. Sound Rating:  A. 
3. Total Harmonic Distortion Rating:  Less than 15 percent. 
4. Transient Voltage Protection:  IEEE C62.41, Category A or better. 
5. Lamp Current Crest Factor:  1.5 or less. 
6. Power Factor:  .90 or higher. 
7. Interference:  Comply with 47 CFR, Chapter 1, Part 18, Subpart C, for limitations on 


electromagnetic and radio-frequency interference for nonconsumer equipment. 
8. Protection:  Class P thermal cutout. 


2.4 EXIT SIGNS 


A. Internally Lighted Signs:  Comply with UL 924; for sign colors, visibility, luminance, and lettering 
size, comply with authorities having jurisdiction. 


1. Lamps for AC Operation:  LEDs, 70,000 hours minimum rated lamp life. 
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2.5 LAMPS 


A. Low-Mercury Fluorescent Lamps:  Comply with EPA's toxicity characteristic leaching procedure 
test; shall yield less than 0.2 mg of mercury per liter when tested according to NEMA LL 1. 


B. T8 Rapid-Start low-mercury Fluorescent Lamps:  Rated 32 W maximum, nominal length 48 
inches


C. Compact Fluorescent Lamps:  4-Pin, low mercury, CRI 80 (minimum), color temperature 
3500 K, average rated life of 10,000 hours at 3 hours operation per start, unless otherwise 
indicated. 


, 2800 initial lumens (minimum), CRI 75 (minimum), color temperature 3500 K, and 
average rated life 20,000 hours, unless otherwise indicated. 


1. 13 W:  T4, double or triple tube, rated 900 initial lumens (minimum). 
2. 18 W:  T4, double or triple tube, rated 1200 initial lumens (minimum). 
3. 26 W:  T4, double or triple tube, rated 1800 initial lumens (minimum). 
4. 32 W:  T4, triple tube, rated 2400 initial lumens (minimum). 
5. 42 W:  T4, triple tube, rated 3200 initial lumens (minimum). 
6. 55 W:  T4, triple tube, rated 4300 initial lumens (minimum). 


D. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and color temperature 4000 K. 


E. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and color temperature 4000 K. 


2.6 LIGHTING FIXTURE SUPPORT COMPONENTS 


A. Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for channel- 
and angle-iron supports and nonmetallic channel and angle supports. 


B. Single-Stem Hangers:  1/2-inch


C. Twin-Stem Hangers:  Two, 


 steel tubing with swivel ball fittings and ceiling canopy.  Finish 
same as fixture. 


1/2-inch


D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 


 steel tubes with single canopy designed to mount a single 
fixture.  Finish same as fixture. 


12 gage


E. Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless 
steel, 


. 


12 gage


F. Rod Hangers:  


. 


3/16-inch


G. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with 
threaded attachment, cord, and locking-type plug. 


 minimum diameter, cadmium-plated, threaded steel rod. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each 
fixture. 
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B. Comply with NFPA 70 for minimum fixture supports. 


C. Suspended Lighting Fixture Support: 


1. Pendants and Rods:  Where longer than 48 inches
2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers. 


, brace to limit swinging. 


D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 


3.2 FIELD QUALITY CONTROL 


A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify 
transfer from normal power to battery and retransfer to normal. 


B. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results.  If adjustments are made to lighting system, retest to demonstrate 
compliance with standards. 


END OF SECTION 265100 
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		GENERAL

		SUMMARY

		This Section includes the following:

		Piping materials and installation instructions common to most piping systems.

		Dielectric fittings.

		Sleeves.

		Escutcheons.

		Grout.

		Equipment installation requirements common to equipment sections.

		Supports and anchorages.





		DEFINITIONS

		Finished Spaces:  Spaces other than plumbing and electrical equipment rooms, furred spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.

		Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and plumbing equipment rooms.

		Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.

		Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in chases.

		Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.



		SUBMITTALS

		Welding certificates.



		QUALITY ASSURANCE

		Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."

		Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are app...





		PRODUCTS

		PIPE, TUBE, AND FITTINGS

		Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining methods.

		Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.



		JOINING MATERIALS

		Refer to individual Division 22 piping Sections for special joining materials not listed below.

		Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.

		Solvent Cements for Joining Plastic Piping:

		ABS Piping:  ASTM D 2235.

		CPVC Piping:  ASTM F 493.

		PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656.

		PVC to ABS Piping Transition:  ASTM D 3138.





		DIELECTRIC FITTINGS

		Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.

		Insulating Material:  Suitable for system fluid, pressure, and temperature.

		Dielectric Unions:  Factory-fabricated, union assembly, for 1T250-psig1T minimum working pressure at 1T180 deg F1T.

		Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends; and 1T300-psig1T minimum working pressure at 1T225 deg F1T.

		Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 1T300-psig1T minimum working pressure at 1T225 deg F1T.



		SLEEVES

		Galvanized-Steel Sheet:  1T0.0239-inch1T minimum thickness; round tube closed with welded longitudinal joint.

		Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

		Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.

		PVC Pipe:  ASTM D 1785, Schedule 40.



		ESCUTCHEONS

		Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.

		One-Piece, Cast-Brass Type:  With set screw.

		Finish:  Polished chrome-plated.





		GROUT

		Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.

		Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior applications.

		Design Mix:  1T5000-psi1T, 28-day compressive strength.

		Packaging:  Premixed and factory packaged.







		EXECUTION

		PIPING SYSTEMS - COMMON REQUIREMENTS

		Install piping according to the following requirements and Division 22 Sections specifying piping systems.

		Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.  In...

		Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.

		Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.

		Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

		Install piping to permit valve servicing.

		Install piping at indicated slopes.

		Install piping free of sags and bends.

		Install fittings for changes in direction and branch connections.

		Install piping to allow application of insulation.

		Select system components with pressure rating equal to or greater than system operating pressure.

		Install escutcheons for penetrations of walls, ceilings, and floors.

		Install sleeves for pipes passing through concrete and masonry walls.

		Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.

		Install steel pipe for sleeves smaller than 1T6 inches1T in diameter.

		Install cast-iron "wall pipes" for sleeves 1T6 inches1T and larger in diameter.



		Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.

		Verify final equipment locations for roughing-in.

		Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.



		PIPING JOINT CONSTRUCTION

		Join pipe and fittings according to the following requirements and Division 22 Sections specifying piping systems.

		Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.

		Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

		Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.

		Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

		Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:

		Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.

		Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.



		Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:

		Comply with ASTM F 402, for safe-handling practice of cleaners, primers, and solvent cements.

		CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix.

		PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.

		PVC Nonpressure Piping:  Join according to ASTM D 2855.





		PIPING CONNECTIONS

		Make connections according to the following, unless otherwise indicated:

		Install unions, in piping 1TNPS 21T and smaller, adjacent to each valve and at final connection to each piece of equipment.

		Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals.





		EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

		Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.

		Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.

		Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.

		Install equipment to allow right of way for piping installed at required slope.



		ERECTION OF METAL SUPPORTS AND ANCHORAGES

		Refer to Division 05 Section "Metal Fabrications" for structural steel.

		Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor plumbing materials and equipment.

		Field Welding:  Comply with AWS D1.1.



		GROUTING

		Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment base plates, and anchors.

		Clean surfaces that will come into contact with grout.

		Provide forms as required for placement of grout.

		Avoid air entrapment during placement of grout.

		Place grout, completely filling equipment bases.

		Place grout on concrete bases and provide smooth bearing surface for equipment.

		Place grout around anchors.

		Cure placed grout.
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		GENERAL

		SUMMARY

		This Section includes the following general-duty valves:

		Copper-alloy ball valves.

		Bronze check valves.

		Bronze gate valves.



		See Division 22 piping Sections for specialty valves applicable to those Sections only.



		SUBMITTALS

		Product Data:  For each type of valve indicated.  Include body, seating, and trim materials; valve design; pressure and temperature classifications; end connections; arrangement; dimensions; and required clearances.  Include list indicating valve and ...



		QUALITY ASSURANCE

		ASME Compliance for Ferrous Valves:  ASME B16.10 and ASME B16.34 for dimension and design criteria.

		NSF Compliance:  NSF 61 for valve materials for potable-water service.





		PRODUCTS

		MANUFACTURERS

		In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:

		Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.





		VALVES, GENERAL

		Refer to Part 3 "Valve Applications" Article for applications of valves.

		Bronze Valves:  1TNPS 21T and Smaller:  Threaded ends, unless otherwise indicated.

		Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.

		Valve Sizes:  Same as upstream pipe, unless otherwise indicated.

		Valve Actuators:

		Handwheel:  For valves other than quarter-turn types.

		Lever Handle:  For quarter-turn valves 1TNPS 61T and smaller.



		Valve Flanges:  ASME B16.24 for bronze valves.

		Valve Grooved Ends:  AWWA C606.

		Solder Joint:  With sockets according to ASME B16.18.

		Caution:  Use solder with melting point below 1T840 deg F1T for angle, check, gate, and globe valves; below 1T421 deg F1T for ball valves.



		Threaded:  With threads according to ASME B1.20.1.





		COPPER-ALLOY BALL VALVES

		Manufacturers:

		One-Piece, Copper-Alloy Ball Valves:

		American Valve, Inc.

		Conbraco Industries, Inc.; Apollo Div.

		Crane Co.; Crane Valve Group; Jenkins Valves.

		Crane Co.; Crane Valve Group; Stockham Div.

		DynaQuip Controls.

		Grinnell Corporation.

		Jamesbury, Inc.

		Kitz Corporation of America.

		Legend Valve & Fitting, Inc.

		NIBCO INC.

		Watts Industries, Inc.; Water Products Div.



		Two-Piece, Copper-Alloy Ball Valves:

		Conbraco Industries, Inc.; Apollo Div.

		Crane Co.; Crane Valve Group; Crane Valves.

		Crane Co.; Crane Valve Group; Jenkins Valves.

		Crane Co.; Crane Valve Group; Stockham Div.

		DynaQuip Controls.

		Flow-Tek, Inc.

		Grinnell Corporation.

		Hammond Valve.

		Honeywell Braukmann.

		Jamesbury, Inc.

		Jomar International, LTD.

		Kitz Corporation of America.

		Legend Valve & Fitting, Inc.

		Milwaukee Valve Company.

		Nexus Valve Specialties.

		NIBCO INC.

		R & M Energy Systems (Borger, TX).

		Red-White Valve Corp.

		Richards Industries; Marwin Ball Valves.

		Watts Industries, Inc.; Water Products Div.



		Three-Piece, Copper-Alloy Ball Valves:

		Conbraco Industries, Inc.; Apollo Div.

		DynaQuip Controls.

		Grinnell Corporation.

		Hammond Valve.

		Jamesbury, Inc.

		Kitz Corporation of America.

		NIBCO INC.

		PBM, Inc.

		Red-White Valve Corp.

		Worcester Controls.





		Copper-Alloy Ball Valves, General:  MSS SP-110.

		One-Piece, Copper-Alloy Ball Valves:  Brass or bronze body with chrome-plated bronze ball, PTFE or TFE seats, and 1T400-psig1T CWP rating.

		Two-Piece, Copper-Alloy Ball Valves:  Brass or bronze body with full-port, chrome-plated bronze ball; TFE seats; and 1T600-psig1T minimum CWP rating and blowout-proof stem.

		Three-Piece, Copper-Alloy Ball Valves:  Brass or bronze body with full-port, chrome-plated bronze ball; TFE seats; and 1T600-psig1T minimum CWP rating and blowout-proof stem.



		BRONZE CHECK VALVES

		Manufacturers:

		Type 3, Bronze, Swing Check Valves with Metal Disc:

		American Valve, Inc.

		Cincinnati Valve Co.

		Crane Co.; Crane Valve Group; Crane Valves.

		Crane Co.; Crane Valve Group; Jenkins Valves.

		Crane Co.; Crane Valve Group; Stockham Div.

		Grinnell Corporation.

		Hammond Valve.

		Kitz Corporation of America.

		Legend Valve & Fitting, Inc.

		Milwaukee Valve Company.

		NIBCO INC.

		Powell, Wm. Co.

		Red-White Valve Corp.

		Walworth Co.

		Watts Industries, Inc.; Water Products Div.



		Type 4, Bronze, Swing Check Valves with Nonmetallic Disc:

		Cincinnati Valve Co.

		Crane Co.; Crane Valve Group; Crane Valves.

		Crane Co.; Crane Valve Group; Jenkins Valves.

		Crane Co.; Crane Valve Group; Stockham Div.

		Grinnell Corporation.

		Hammond Valve.

		McWane, Inc.; Kennedy Valve Div.

		Milwaukee Valve Company.

		NIBCO INC.

		Red-White Valve Corp.

		Walworth Co.

		Watts Industries, Inc.; Water Products Div.





		Bronze Check Valves, General:  MSS SP-80.

		Type 3, Class 125, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.

		Type 3, Class 150, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.

		Type 3, Class 200, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.

		Type 4, Class 125, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.

		Type 4, Class 150, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.

		Type 4, Class 200, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.



		BRONZE GATE VALVES

		Manufacturers:

		Type 1, Bronze, Nonrising-Stem Gate Valves:

		American Valve, Inc.

		Cincinnati Valve Co.

		Crane Co.; Crane Valve Group; Crane Valves.

		Crane Co.; Crane Valve Group; Jenkins Valves.

		Crane Co.; Crane Valve Group; Stockham Div.

		Grinnell Corporation.

		Hammond Valve.

		Kitz Corporation of America.

		Legend Valve & Fitting, Inc.

		Milwaukee Valve Company.

		NIBCO INC.

		Powell, Wm. Co.

		Red-White Valve Corp.

		Walworth Co.

		Watts Industries, Inc.; Water Products Div.



		Type 2, Bronze, Rising-Stem, Solid-Wedge Gate Valves:

		American Valve, Inc.

		Cincinnati Valve Co.

		Crane Co.; Crane Valve Group; Crane Valves.

		Crane Co.; Crane Valve Group; Jenkins Valves.

		Crane Co.; Crane Valve Group; Stockham Div.

		Grinnell Corporation.

		Hammond Valve.

		Kitz Corporation of America.

		Milwaukee Valve Company.

		NIBCO INC.

		Powell, Wm. Co.

		Red-White Valve Corp.

		Walworth Co.





		Bronze Gate Valves, General:  MSS SP-80, with ferrous-alloy handwheel.

		Type 1, Class 125, Bronze Gate Valves:  Bronze body with nonrising stem and bronze solid wedge and union-ring bonnet.

		Type 1, Class 150, Bronze Gate Valves:  Bronze body with nonrising stem and bronze solid wedge and union-ring bonnet.

		Type 1, Class 200, Bronze Gate Valves:  Bronze body with nonrising stem and bronze solid wedge and union-ring bonnet.

		Type 2, Class 125, Bronze Gate Valves:  Bronze body with rising stem and bronze solid wedge and union-ring bonnet.

		Type 2, Class 150, Bronze Gate Valves:  Bronze body with rising stem and bronze solid wedge and union-ring bonnet.

		Type 2, Class 200, Bronze Gate Valves:  Bronze body with rising stem and bronze solid wedge and union-ring bonnet.





		EXECUTION

		VALVE APPLICATIONS

		Refer to piping Sections for specific valve applications.  If valve applications are not indicated, use the following:

		Shutoff Service:  Ball, or, gate, or plug valves.

		Sewage Pump Discharge:  Swing check valves.



		If valves with specified CWP ratings are not available, the same types of valves with higher CWP ratings may be substituted.

		Domestic Water Piping:  Use the following types of valves:

		Ball Valves, 1TNPS 21T and Smaller:  Two-piece, 21T00-psig1T CWP rating, copper alloy.

		Ball Valves, 1TNPS 2-1/21T and Larger:  Class  150, ferrous alloy.

		Gate Valves, 1TNPS 21T and Smaller:  Type  1, Class  150, bronze.



		Sanitary Waste Piping:  Use the following types of valves:

		Ball Valves, 1TNPS 21T and Smaller:  Two-piece, 1501T-psig1T CWP rating, copper alloy.

		Ball Valves, 1TNPS 2-1/21T and Larger:  Class 150, ferrous alloy.

		Swing Check Valves, 1TNPS 21T and Smaller:  Type  3, Class  125, bronze.

		Gate Valves, 1TNPS 21T and Smaller:  Type  1, Class  125, bronze.



		Select valves, except wafer and flangeless types, with the following end connections:

		For Copper Tubing, 1TNPS 21T and Smaller:  Solder-joint or threaded ends.

		For Copper Tubing, 1TNPS 2-1/2 to NPS 41T:  Flanged or threaded ends.





		VALVE INSTALLATION

		Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

		Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.

		Locate valves for easy access and provide separate support where necessary.

		Install valves in horizontal piping with stem at or above center of pipe.

		Install valves in position to allow full stem movement.

		Install check valves for proper direction of flow and as follows:

		Swing Check Valves:  In horizontal position with hinge pin level.

		Dual-Plate Check Valves:  In horizontal or vertical position, between flanges.





		JOINT CONSTRUCTION

		Refer to Division 22 Section "Common Work Results for Plumbing" for basic piping joint construction.

		Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.



		ADJUSTING

		Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing.  Replace valves if persistent leaking occurs.
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		GENERAL

		SUMMARY

		This Section includes the following:

		Steel pipe hangers and supports.

		Trapeze pipe hangers.

		Fastener systems.

		Equipment supports.





		DEFINITIONS

		Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and Supports."



		PERFORMANCE REQUIREMENTS

		Design supports for multiple pipes capable of supporting combined weight of supported systems, system contents, and test water.

		Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.



		SUBMITTALS

		Product Data:  For the following:

		Steel pipe hangers and supports.

		Thermal-hanger shield inserts.



		Shop Drawings: Show fabrication and installation details and include calculations for the following:

		Trapeze pipe hangers.  Include Product Data for components.

		Equipment supports.







		PRODUCTS

		MANUFACTURERS

		In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

		Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.





		STEEL PIPE HANGERS AND SUPPORTS

		Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 "Hanger and Support Applications" Article for where to use specific hanger and support types.

		Manufacturers:

		AAA Technology & Specialties Co., Inc.

		Bergen-Power Pipe Supports.

		B-Line Systems, Inc.; a division of Cooper Industries.

		Carpenter & Paterson, Inc.

		Empire Industries, Inc.

		ERICO/Michigan Hanger Co.

		Globe Pipe Hanger Products, Inc.

		Grinnell Corp.

		GS Metals Corp.

		National Pipe Hanger Corporation.

		PHD Manufacturing, Inc.

		PHS Industries, Inc.

		Piping Technology & Products, Inc.

		Tolco Inc.



		Galvanized, Metallic Coatings:  Pregalvanized or hot dipped.

		Nonmetallic Coatings:  Plastic coating, jacket, or liner.



		TRAPEZE PIPE HANGERS

		Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.



		THERMAL-HANGER SHIELD INSERTS

		Description:  1T100-psig-1Tminimum, compressive-strength insulation insert encased in sheet metal shield.

		Manufacturers:

		Carpenter & Paterson, Inc.

		ERICO/Michigan Hanger Co.

		PHS Industries, Inc.

		Pipe Shields, Inc.

		Rilco Manufacturing Company, Inc.

		Value Engineered Products, Inc.



		Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate or ASTM C 552, Type II cellular glass.

		For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.

		For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.

		Insert Length:  Extend 1T2 inches1T beyond sheet metal shield for piping operating below ambient air temperature.



		FASTENER SYSTEMS

		Mechanical-Expansion Anchors:  Insert-wedge-type zinc-coated steel, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

		Manufacturers:

		B-Line Systems, Inc.; a division of Cooper Industries.

		Empire Industries, Inc.

		Hilti, Inc.

		ITW Ramset/Red Head.

		MKT Fastening, LLC.

		Powers Fasteners.







		EQUIPMENT SUPPORTS

		Description:  Welded, shop- or field-fabricated equipment support made from structural-steel shapes.





		EXECUTION

		HANGER AND SUPPORT APPLICATIONS

		Specific hanger and support requirements are specified in Sections specifying piping systems and equipment.

		Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in piping system Sections.

		Use hangers and supports with galvanized, metallic coatings for piping and equipment that will not have field-applied finish.

		Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.

		Use padded hangers for piping that is subject to scratching.

		Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:

		Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or insulated stationary pipes, 1TNPS 1/2 to NPS 301T.

		Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of 1T120 to 450 deg F1T pipes, 1TNPS 4 to NPS 161T, requiring up to 1T4 inches1T of insulation.

		Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated stationary pipes, 1TNPS 1/2 to NPS 81T.

		U-Bolts (MSS Type 24):  For support of heavy pipes, 1TNPS 1/2 to NPS 301T.



		Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:

		Steel Turnbuckles (MSS Type 13):  For adjustment up to 1T6 inches1T for heavy loads.

		Steel Clevises (MSS Type 14):  For 1T120 to 450 deg F1T piping installations.



		Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:

		Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers from concrete ceiling.

		Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction to attach to top flange of structural shape.

		Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, channels, or angles.

		Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.

		C-Clamps (MSS Type 23):  For structural shapes.

		Welded-Steel Brackets:  For support of pipes from below, or for suspending from above by using clip and rod.  Use one of the following for indicated loads:

		Light (MSS Type 31):  1T750 lb1T.

		Medium (MSS Type 32):  1T1500 lb1T.

		Heavy (MSS Type 33):  1T3000 lb1T.



		Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.

		Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.



		Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:

		Steel Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with insulation that matches adjoining insulation.

		Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to prevent crushing insulation.

		Thermal-Hanger Shield Inserts:  For supporting insulated pipe.



		Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not specified in piping system Sections.

		Comply with MFMA-102 for metal framing system selections and applications that are not specified in piping system Sections.

		Use mechanical-expansion anchors instead of building attachments where required in concrete construction.



		HANGER AND SUPPORT INSTALLATION

		Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from building structure.

		Trapeze Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze pipe hangers.

		Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified above for individual pipe hangers.

		Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.  Weld steel according to AWS D1.1.



		Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and support together on field-assembled metal framing systems.

		Fastener System Installation:

		Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.



		Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other accessories.

		Install lateral bracing with pipe hangers and supports to prevent swaying.

		Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, and strainers, 1TNPS 2-1/21T and larger and at changes in direction of piping.  Install...

		Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from movement will not be transmitted to connected equipment.

		Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum pipe deflections allowed by ASME B31.9 (for building services piping) are not exceeded.



		ADJUSTING

		Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.



		PAINTING

		Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

		Apply paint by brush or spray to provide minimum dry film thickness of 1T2.0 mils1T.



		Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.
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		GENERAL

		SUMMARY

		This Section includes domestic water piping inside the building.

		Water meters will be furnished and installed by others.

		See Division 22 Section "Domestic Water Piping Specialties" for water distribution piping specialties.



		SUBMITTALS

		Field quality-control test reports.

		Potable water disinfection test results.



		QUALITY ASSURANCE

		Comply with NSF 14, "Plastics Piping System Components and Related Materials," for plastic, potable domestic water piping and components. Include marking "NSF-pw" on piping.

		Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9," for potable domestic water piping and components.





		PRODUCTS

		PIPING MATERIALS

		Refer to Part 3 "Pipe and Fitting Applications" Article for applications of pipe, tube, fitting, and joining materials.

		Transition Couplings for Aboveground Pressure Piping:  Coupling or other manufactured fitting the same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.

		Soft Copper Tube:  1TASTM B 88, Types K and L1T, water tube, annealed temper.

		Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated.

		Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.  Furnish Class 300 flanges if required to match piping.

		Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.



		Hard Copper Tube:  1TASTM B 88, Type L1T, water tube, drawn temper.

		Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought- copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated.

		Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.  Furnish Class 300 flanges if required to match piping.

		Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.



		CPVC Schedule 40 Pipe:  ASTM F 441/F 441M.

		CPVC Schedule 40 Fittings:  ASTM F 438, socket type.



		CPVC Piping System:  ASTM D 2846/D 2846M, SDR 11, pipe and socket fittings.

		CPVC Tubing System:  ASTM D 2846/D 2846M, SDR 11, tube and socket fittings.



		VALVES

		Balancing and drain valves are specified in Division 22 Section "Domestic Water Piping Specialties."





		EXECUTION

		PIPE AND FITTING APPLICATIONS

		Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below, unless otherwise indicated.

		Flanges may be used on aboveground piping, unless otherwise indicated.

		Fitting Option:  Extruded-tee connections and brazed joints may be used on aboveground copper tubing.

		Domestic Water Piping on Service Side of Water Meter inside the Building:  Use the following piping materials for each size range:

		1TNPS 4 to NPS 61T:  Hard copper tube, 1TType L1T; copper pressure fittings; and soldered joints.



		Aboveground Domestic Water Piping:  Use any of the following piping materials for each size range:

		1TNPS 11T and Smaller:  Hard copper tube, 1TType L1T; copper pressure fittings; and soldered joints.

		1TNPS 11T and Smaller:  CPVC, Schedule 40 pipe; CPVC, Schedule 40 socket fittings; and solvent-cemented joints.

		1TNPS 1-1/4 and NPS 1-1/21T:  Hard copper tube, 1TType L1T; copper pressure fittings; and soldered joints.

		1TNPS 1-1/4 and NPS 1-1/21T:  CPVC, Schedule 40 pipe; CPVC, Schedule 40 socket fittings; and solvent-cemented joints.

		1TNPS 21T:  Hard copper tube, 1TType L1T; copper pressure fittings; and soldered joints.

		1TNPS 21T:  CPVC, Schedule 40 pipe; CPVC, Schedule 40 socket fittings; and solvent-cemented joints.

		1TNPS 2-1/2 to NPS 3-1/21T:  Hard copper tube, 1TType L1T; copper pressure fittings; and soldered joints.

		1TNPS 2-1/2 to NPS 3-1/21T:  CPVC, Schedule 40 pipe; CPVC, Schedule 40 socket fittings; and solvent-cemented joints.





		VALVE APPLICATIONS

		Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:

		Shutoff Duty:  Use bronze ball or gate valves for piping 1TNPS 2 ½ 1Tand smaller.



		Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, on each water supply to equipment, and on each water supply to plumbing fixtures that do not have supply stops.  Use ball or gate valves for pip...

		Install drain valves for equipment at base of each water riser, at low points in horizontal piping, and where required to drain water piping.

		Install hose-end drain valves at low points in water mains, risers, and branches.

		Install stop-and-waste drain valves where indicated.





		PIPING INSTALLATION

		Basic piping installation requirements are specified in Division 22 Section "Common Work Results for Plumbing."

		Install under-building-slab copper tubing according to CDA's "Copper Tube Handbook."

		Install domestic water piping level and plumb.



		JOINT CONSTRUCTION

		Basic piping joint construction requirements are specified in Division 22 Section "Common Work Results for Plumbing."

		Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.



		HANGER AND SUPPORT INSTALLATION

		Pipe hanger and support devices are specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."

		Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."

		Support vertical piping and tubing at base and at each floor.

		Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 1T3/8 inch1T.

		Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:

		1TNPS 3/41T and Smaller:  1T60 inches1T with 1T3/8-inch1T rod.

		1TNPS 1 and NPS 1-1/41T:  1T72 inches1T with 1T3/8-inch1T rod.

		1TNPS 1-1/2 and NPS 21T:  1T96 inches1T with 1T3/8-inch1T rod.

		1TNPS 2-1/21T:  1T108 inches1T with 1T1/2-inch1T rod.



		Install supports for vertical copper tubing every 1T10 feet1T.

		Install hangers for CPVC piping with the following maximum horizontal spacing and minimum rod diameters:

		1TNPS 11T and Smaller:  1T36 inches1T with 1T3/8-inch1T rod.

		1TNPS 1-1/4 to NPS 21T:  1T48 inches1T with 1T3/8-inch1T rod.

		1TNPS 2-1/2 to NPS 3-1/21T:  1T48 inches1T with 1T1/2-inch1T rod.



		Install supports for vertical CPVC piping every 1T60 inches1T for 1TNPS 11T and smaller, and every 1T72 inches1T for 1TNPS 1-1/41T and larger.

		Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.



		CONNECTIONS

		Install piping adjacent to equipment and machines to allow service and maintenance.

		Connect domestic water piping to exterior water-service piping.  Use transition fitting to join dissimilar piping materials.

		Connect domestic water piping to water-service piping with shutoff valve, and extend and connect to the following:

		Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller than required by plumbing code.  Refer to Division 22 Section "Plumbing Fixtures."

		Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than equipment connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions for 1TNPS 2-1/21T and larger.





		FIELD QUALITY CONTROL

		Inspect domestic water piping as follows:

		Do not enclose, cover, or put piping into operation until it has been inspected and approved by authorities having jurisdiction.

		During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction:

		Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.

		Final Inspection:  Arrange final inspection for authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.



		Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.

		Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.



		Test domestic water piping as follows:

		Fill domestic water piping.  Check components to determine that they are not air bound and that piping is full of water.

		Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.

		Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved.  Expose work that was covered or concealed before it was tested.

		Cap and subject piping to static water pressure of 1T50 psig1T above operating pressure, without exceeding pressure rating of piping system materials.  Isolate test source and allow to stand for four hours.  Leaks and loss in test pressure constitute ...

		Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory results are obtained.

		Prepare reports for tests and required corrective action.





		CLEANING

		Clean and disinfect potable domestic water piping using purging and disinfecting procedures prescribed by authorities having jurisdiction.

		Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedures if biological examination shows contamination.

		Prepare and submit reports of purging and disinfecting activities.
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		GENERAL

		SUMMARY

		This Section includes the following domestic water piping specialties:

		Vacuum breakers.

		Hose bibbs.

		Wall hydrants.

		Drain valves.

		Water hammer arresters.





		PERFORMANCE REQUIREMENTS

		Minimum Working Pressure for Domestic Water Piping Specialties:  1T125 psig1T, unless otherwise indicated.



		SUBMITTALS

		Product Data:  For each type of product indicated.

		Field quality-control test reports.

		Operation and maintenance data.



		QUALITY ASSURANCE

		NSF Compliance.





		PRODUCTS

		VACUUM BREAKERS

		Pipe-Applied, Atmospheric-Type Vacuum Breakers:

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

		Ames Co.

		Cash Acme.

		Conbraco Industries, Inc.

		FEBCO; SPX Valves & Controls.

		Rain Bird Corporation.

		Toro Company (The); Irrigation Div.

		Watts Industries, Inc.; Water Products Div.

		Zurn Plumbing Products Group; Wilkins Div.



		Standard:  ASSE 1001.

		Size:  1TNPS 1/4 to NPS 31T, as required to match connected piping.

		Body:  Bronze.

		Inlet and Outlet Connections:  Threaded.

		Finish:  Rough bronze.



		Hose-Connection Vacuum Breakers:

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

		Arrowhead Brass Products, Inc.

		Cash Acme.

		Conbraco Industries, Inc.

		Legend Valve.

		MIFAB, Inc.

		Prier Products, Inc.

		Watts Industries, Inc.; Water Products Div.

		Woodford Manufacturing Company.

		Zurn Plumbing Products Group; Light Commercial Operation.

		Zurn Plumbing Products Group; Wilkins Div.



		Standard:  ASSE 1001.

		Body:  Bronze, nonremovable, with manual drain.

		Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7.

		Finish:  Rough bronze.





		HOSE BIBBS

		Hose Bibbs (HB):

		Standard:  ASME A112.18.1 for sediment faucets.

		Body Material:  Bronze.

		Seat:  Bronze, replaceable.

		Supply Connections: 1TNPS 3/41T threaded or solder-joint inlet.

		Outlet Connection:  Garden-hose thread complying with ASME B1.20.7.

		Pressure Rating:  1T125 psig1T.

		Vacuum Breaker:  Integral nonremovable, drainable, hose-connection vacuum breaker complying with ASSE 1011.

		Finish for Equipment Rooms:  Rough bronze.

		Finish for Service Areas:  Rough bronze.

		Operation for Equipment Rooms:  Wheel handle or operating key.

		Operation for Service Areas:  Wheel handle.

		Include operating key with each operating-key hose bibb.

		Include integral wall flange with each chrome- or nickel-plated hose bibb.





		WALL HYDRANTS

		Moderate-Climate Wall Hydrants:

		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:

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

		Josam Company.

		MIFAB, Inc.

		Prier Products, Inc.

		Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

		Tyler Pipe; Wade Div.

		Watts Drainage Products Inc.

		Woodford Manufacturing Company.

		Zurn Plumbing Products Group; Light Commercial Operation.

		Zurn Plumbing Products Group; Specification Drainage Operation.



		Standard:  ASME A112.21.3M for exposed-outlet, self-draining wall hydrants.

		Pressure Rating:  1T125 psig1T.

		Operation:  Loose key.

		Inlet:  1TNPS 3/4 or NPS 11T.

		Outlet:  Concealed, with integral vacuum breaker or nonremovable hose-connection; and garden-hose thread complying with ASME B1.20.7.

		Box:  Deep, flush mounting with cover.

		Box and Cover Finish:  Polished nickel bronze.

		Operating Keys(s):  One with each wall hydrant.





		DRAIN VALVES

		Ball-Valve-Type, Hose-End Drain Valves:

		Standard:  MSS SP-110 for standard-port, two-piece ball valves.

		Pressure Rating:  1T400-psig1T minimum CWP.

		Size:  1TNPS 3/41T.

		Body:  Copper alloy.

		Ball:  Chrome-plated brass.

		Seats and Seals:  Replaceable.

		Handle:  Vinyl-covered steel.

		Inlet:  Threaded or solder joint.

		Outlet:  Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap with brass chain.





		WATER HAMMER ARRESTERS

		Water Hammer Arresters:

		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:

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

		AMTROL, Inc.

		Josam Company.

		MIFAB, Inc.

		PPP Inc.

		Sioux Chief Manufacturing Company, Inc.

		Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

		Tyler Pipe; Wade Div.

		Watts Drainage Products Inc.

		Zurn Plumbing Products Group; Specification Drainage Operation.



		Standard:  ASSE 1010 or PDI-WH 201.

		Type:  Copper tube with piston.

		Size:  ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F.







		EXECUTION

		INSTALLATION

		Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.

		Install water hammer arresters in water piping according to PDI-WH 201.

		Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping and specialties.
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		GENERAL

		SUMMARY

		This Section includes the following soil and waste, sanitary drainage and vent piping inside the building:

		Pipe, tube, and fittings.

		Special pipe fittings.





		PERFORMANCE REQUIREMENTS

		Components and installation shall be capable of withstanding the following minimum working pressure, unless otherwise indicated:

		Soil, Waste, and Vent Piping:  1T10-foot head of water1T.





		SUBMITTALS

		Field quality-control inspection and test reports.



		QUALITY ASSURANCE

		Piping materials shall bear label, stamp, or other markings of specified testing agency.

		Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping; and "NSF-drain" for plastic drain piping.





		PRODUCTS

		PIPING MATERIALS

		Hub-and-Spigot, Cast-Iron Pipe and Fittings:  ASTM A 74, Service class.

		Gaskets:  ASTM C 564, rubber.



		Hubless Cast-Iron Pipe and Fittings:  ASTM A 888 or CISPI 301.

		Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant fasteners, and rubber sleeve with integral, center pipe stop.

		Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve.





		Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper.

		Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought-copper, solder-joint fittings.



		Solid-Wall PVC Pipe:  ASTM D 2665, solid-wall drain, waste, and vent.

		PVC Socket Fittings:  ASTM D 2665, socket type, made to ASTM D 3311, drain, waste, and vent patterns.







		EXECUTION

		PIPING APPLICATIONS

		Aboveground, soil, waste, and vent piping 1TNPS 41T and smaller shall be any of the following:

		Service class, hub-and-spigot, cast-iron soil pipe and fittings; gaskets; and compression joints.

		Hubless cast-iron soil pipe and fittings; standard, shielded, stainless-steel couplings; and hubless-coupling joints.

		Copper DWV tube, copper drainage fittings, and soldered joints.

		Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.



		Underground, soil, waste, and vent piping 1TNPS 41T and smaller shall be any of the following:

		Service class, hub-and-spigot, cast-iron soil pipe and fittings; gaskets; and compression joints.

		Hubless cast-iron soil pipe and fittings; standard, shielded, stainless-steel couplings; and hubless-coupling joints.

		Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.





		PIPING INSTALLATION

		Basic piping installation requirements are specified in Division 22 Section "Common Work Results for Plumbing."

		Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers.

		Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

		Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal to...

		Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer's w...

		Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise indicated:

		Building Sanitary Drain:  2 percent downward in direction of flow for piping 1TNPS 31T4T (DN 80)4T and smaller; 1 percent downward in direction of flow for piping 1TNPS 41T4T (DN 100)4T and larger.

		Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow.

		Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.



		Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without membrane waterproofing.

		Install PVC soil and waste drainage and vent piping according to ASTM D 2665.

		Install underground PVC soil and waste drainage piping according to ASTM D 2321.

		Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.



		JOINT CONSTRUCTION

		Basic piping joint construction requirements are specified in Division 22 Section "Common Work Results for Plumbing."

		Cast-Iron, Soil-Piping Joints:  Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

		Gasketed Joints:  Make with rubber gasket matching class of pipe and fittings.

		Hubless Joints:  Make with rubber gasket and sleeve or clamp.



		Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

		PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665.



		VALVE INSTALLATION

		General-duty valves are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."

		Shutoff Valves:  Install shutoff valve on each sewage pump discharge.

		Use gate or full-port ball valve for piping 1TNPS 21T and smaller.



		Check Valves:  Install swing check valve, downstream from shutoff valve, on each sewage pump discharge.



		HANGER AND SUPPORT INSTALLATION

		Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."

		Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."

		Support vertical piping and tubing at base and at each floor.

		Rod diameter may be reduced 1 size for double-rod hangers, with 1T3/8-inch1T minimum rods.

		Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:

		1TNPS 1-1/2 and NPS 21T:  1T60 inches1T with 1T3/8-inch1T rod.

		1TNPS 31T:  1T60 inches1T with 1T1/2-inch1T rod.

		1TNPS 4 and NPS 51T:  1T60 inches1T with 1T5/8-inch1T rod.



		Install supports for vertical cast-iron soil piping every 1T15 feet1T.

		Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:

		1TNPS 1-1/41T:  1T72 inches1T with 1T3/8-inch1T rod.

		1TNPS 1-1/2 and NPS 21T:  1T96 inches1T with 1T3/8-inch1T rod.

		1TNPS 2-1/21T:  1T108 inches1T with 1T1/2-inch1T rod.

		1TNPS 3 to NPS 51T:  1T10 feet1T with 1T1/2-inch1T rod.



		Install supports for vertical copper tubing every 1T10 feet1T.

		Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod diameters:

		1TNPS 1-1/2 and NPS 21T:  1T48 inches1T with 1T3/8-inch1T rod.

		1TNPS 31T:  1T48 inches1T with 1T1/2-inch1T rod.

		1TNPS 4 and NPS 51T:  1T48 inches1T with 1T5/8-inch1T rod.



		Install supports for vertical PVC piping every 1T48 inches1T.

		Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.



		CONNECTIONS

		Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join dissimilar piping materials.

		Connect drainage and vent piping to the following:

		Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than required by plumbing code.

		Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.

		Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not smaller than required by plumbing code.

		Equipment:  Connect drainage piping as indicated.  Provide shutoff valve, if indicated, and union for each connection.





		FIELD QUALITY CONTROL

		During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.

		Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.

		Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.



		Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.

		Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.

		Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction.

		Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.

		Prepare reports for tests and required corrective action.





		CLEANING

		Clean interior of piping.  Remove dirt and debris as work progresses.

		Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.

		Place plugs in ends of uncompleted piping at end of day and when work stops.



		PROTECTION

		Exposed PVC Piping:  Protect plumbing vents exposed to sunlight with two coats of water-based latex paint.
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		GENERAL

		SUMMARY

		This Section includes the following sanitary drainage piping specialties:

		Cleanouts.

		Floor drains.

		Roof flashing assemblies.

		Miscellaneous sanitary drainage piping specialties.

		Flashing materials.





		SUBMITTALS

		Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, and accessories for grease interceptors.



		QUALITY ASSURANCE

		Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.





		PRODUCTS

		CLEANOUTS

		Exposed Cast-Iron Cleanouts:

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

		Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:

		Josam Company; Josam Div.

		MIFAB, Inc.

		Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

		Tyler Pipe; Wade Div.

		Watts Drainage Products Inc.

		Zurn Plumbing Products Group; Specification Drainage Operation.



		Standard:  ASME A112.36.2M for cast iron for cleanout test tee.

		Size:  Same as connected drainage piping

		Body Material:  Hubless, cast-iron soil pipe test tee as required to match connected piping.

		Closure:  Countersunk or raised-head, brass plug.

		Closure Plug Size:  Same as or not more than one size smaller than cleanout size.

		See details on the drawings.



		Cast-Iron Floor Cleanouts (FCO):

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

		Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:

		Josam Company; Josam Div.

		Oatey.

		Sioux Chief Manufacturing Company, Inc.

		Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

		Tyler Pipe; Wade Div.

		Watts Drainage Products Inc.

		Zurn Plumbing Products Group; Light Commercial Operation.

		Zurn Plumbing Products Group; Specification Drainage Operation.



		Standard:  ASME A112.36.2M for threaded, adjustable housing cleanout.

		Size:  Same as connected branch.

		Type:  Threaded, adjustable housing.

		Body or Ferrule:  Cast iron.

		Clamping Device:  Not required.

		Outlet Connection:  Threaded.

		Closure:  Brass plug with straight threads and gasket.

		Adjustable Housing Material:  Cast iron with threads.

		Frame and Cover Material and Finish:  Nickel-bronze, copper alloy.

		Frame and Cover Shape:  Round.

		Top Loading Classification:  Light Duty.

		See details on the drawings.



		Cast-Iron Wall Cleanouts (WCO):

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

		Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:

		Josam Company; Josam Div.

		MIFAB, Inc.

		Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

		Tyler Pipe; Wade Div.

		Watts Drainage Products Inc.

		Zurn Plumbing Products Group; Specification Drainage Operation.



		Standard:  ASME A112.36.2M.  Include wall access.

		Size:  Same as connected drainage piping.

		Body:  Hubless, cast-iron soil pipe test tee as required to match connected piping.

		Closure:  Raised-head, drilled-and-threaded brass plug.

		Closure Plug Size:  Same as or not more than one size smaller than cleanout size.

		Wall Access:  Round, flat, chrome-plated brass or stainless-steel cover plate with screw.

		See details on the drawings.





		FLOOR DRAINS

		Cast-Iron Floor Drains (FD):

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

		Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:

		Commercial Enameling Co.

		Josam Company; Josam Div.

		MIFAB, Inc.

		Prier Products, Inc.

		Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

		Tyler Pipe; Wade Div.

		Watts Drainage Products Inc.

		Zurn Plumbing Products Group; Light Commercial Operation.

		Zurn Plumbing Products Group; Specification Drainage Operation.



		Standard:  ASME A112.6.3.

		Body Material:  Gray iron.

		Outlet:  Bottom.

		Coating on Interior and Exposed Exterior Surfaces.

		Top or Strainer Material:  Nickel bronze.

		Top Shape:  Square.

		Dimensions of Top or Strainer:  7” square.

		Top Loading Classification:  Medium Duty.

		Trap Material:  Cast iron.

		Trap Pattern:  Deep-seal P-trap.

		Trap Features:  Trap-seal primer drain connection.





		MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

		Open Drains:

		Description:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, cast-iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and where required, increaser fitting joined with ASTM C 564, rubber gaskets.

		Size:  Same as connected waste piping with increaser fitting.



		Deep-Seal Traps:

		Description:  Cast-iron or bronze casting, with inlet and outlet matching connected piping and cleanout trap-seal primer valve connection.

		Size:  Same as connected waste piping.

		1TNPS 21T:  1T4-inch-1Tminimum water seal.

		1TNPS 2-1/21T and Larger:  1T5-inch-1Tminimum water seal.





		Floor-Drain, Trap-Seal Primer Fittings:

		Description:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve connection.

		Size:  Same as floor drain outlet with 1TNPS 1/21T side inlet.



		Air-Gap Fittings:

		Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and outlet piping.

		Body:  Bronze or cast iron.

		Inlet:  Opening in top of body.

		Outlet:  Larger than inlet.

		Size:  Same as connected waste piping and with inlet large enough for associated indirect waste piping.



		Sleeve Flashing Device:

		Description:  Manufactured, cast-iron fitting, with clamping device, that forms sleeve for pipe floor penetrations of floor membrane.  Include galvanized-steel pipe extension in top of fitting that will extend 1T1 inch1T4T (25 mm)4T above finished flo...

		Size:  As required for close fit to riser or stack piping.



		Stack Flashing Fittings:

		Description:  Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof membrane, and with threaded or hub top for extending vent pipe.

		Size:  Same as connected stack vent or vent stack.





		FLASHING MATERIALS

		Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum weights and thicknesses, unless otherwise indicated:

		General Use:  1T4.0-lb/sq. ft.1T, 1T0.0625-inch1T thickness.

		Vent Pipe Flashing:  1T3.0-lb/sq. ft.1T, 1T0.0469-inch1T thickness.



		Fasteners:  Metal compatible with material and substrate being fastened.

		Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation; matching or compatible with material being installed.

		Solder:  ASTM B 32, lead-free alloy.

		Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.





		EXECUTION

		INSTALLATION

		Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.

		Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:

		Size same as drainage piping up to 1TNPS 41T.  Use 1TNPS 41T for larger drainage piping unless larger cleanout is indicated.

		Locate at each change in direction of piping greater than 45 degrees.

		Locate at maximum intervals of 1T50 feet1T for piping 1TNPS 41T and smaller.

		Locate at base of each vertical soil and waste stack.



		For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.

		For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.

		Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.

		Position floor drains for easy access and maintenance.

		Set floor drains below elevation of surrounding finished floor to allow floor drainage.  Set with grates depressed according to the following drainage area radii:

		Radius, 1T30 Inches1T or Less:  Equivalent to 1 percent slope, but not less than 1T1/4-inch1T total depression.

		Radius, 1T30 to 60 Inches1T:  Equivalent to 1 percent slope.

		Radius, 1T60 Inches1T or Larger:  Equivalent to 1 percent slope, but not greater than 1T1-inch1T total depression.



		Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring.  Maintain integrity of waterproof membranes where penetrated.

		Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.



		Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.

		Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.

		Install deep-seal traps on floor drains and other waste outlets, if indicated.

		Install floor-drain, trap-seal primer fittings on inlet to floor drains.

		Exception:  Fitting may be omitted if trap has trap-seal primer connection.

		Size:  Same as floor drain inlet.



		Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.

		Install escutcheons at wall and ceiling penetrations in exposed finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings.



		CONNECTIONS

		Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

		Install piping adjacent to equipment to allow service and maintenance.



		FLASHING INSTALLATION

		Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.  Join flashing according to the following if required:

		Lead Sheets:  Burn joints of lead sheets 1T6.0-lb/sq. ft.1T, 1T0.0938-inch1T thickness or thicker.  Solder joints of lead sheets 1T4.0-lb/sq. ft.1T, 1T0.0625-inch1T thickness or thinner.



		Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.

		Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 1T10 inches1T, and skirt or flange extending at least 1T8 inches1T around pipe.

		Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 1T8 inches1T around sleeve.

		Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 1T8 inches1T around specialty.



		Set flashing on roofs in solid coating of bituminous cement.

		Secure flashing into sleeve and specialty clamping ring or device.

		Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron sleeve having calking recess.



		PROTECTION

		Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.

		Place plugs in ends of uncompleted piping at end of each day or when work stops.
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		GENERAL

		SUMMARY

		This Section includes the following sewage pumps and accessories for sanitary drainage piping systems in buildings:

		Submersible, quick-disconnect sewage pumps.

		Sewage pump basins and pits.



		See Division 22 Section "Facility Packaged Sewage Pumping Stations" for applications in site-construction sewage pumping.

		See Division 22 Section "Sump Pumps" for applications in storm-drainage systems.



		SUBMITTALS

		Product Data:  For each type and size of sewage pump specified.  Include certified performance curves with operating points plotted on curves; and rated capacities of selected models, furnished specialties, and accessories.

		Shop Drawings:  Diagram power, signal, and control wiring.

		Operation and maintenance data.



		QUALITY ASSURANCE

		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.





		PRODUCTS

		MANUFACTURERS

		In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

		Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.





		SUBMERSIBLE, QUICK-DISCONNECT SEWAGE PUMPS

		Description:  Factory-assembled and -tested, simplex, single-stage, centrifugal, end-suction, submersible, direct-connected sewage pumps complying with UL 778 and with HI 1.1-1.2 and HI 1.3 for submersible sewage pumps.

		Manufacturers:

		Chicago Pump Company; a division of Yeomans Chicago Corporation.

		Deming Pumps; Crane Pumps & Systems.

		EBARA International Corporation; Standard Pump Division.

		Fairbanks Morse; Pentair Pump Group (The).

		Federal Pump Corp.

		Flygt; ITT Industries.

		Gorman-Rupp Company (The).

		Goulds Pumps; ITT Industries.

		HOMA Pump Technology.

		Hydromatic Pumps; Pentair Pump Group (The).

		KSB Inc.

		Little Giant.

		Metropolitan Industries, Inc.

		Myers, F. E.; Pentair Pump Group (The).

		Paco Pumps, Inc.

		PUMPEX, Inc.

		Stancor, Inc.

		Sta-Rite Industries, Inc.

		Swaby Manufacturing Co.

		Tsurumi (America), Inc.

		USFilter/Davco Products.

		Weil Pump Company, Inc.

		Weinman Div.; Crane Pumps & Systems.

		Yeomans Chicago Corporation.

		Zoeller Company.



		Casing:  Cast iron, with open inlet, legs (or guide-rail supports) that elevate pump to permit flow into impeller, and vertical discharge with companion flange for piping connection.

		Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, open or semiopen, nonclog design and capable of handling solids; overhung, single suction, and keyed and secured to shaft.

		Pump and Motor Shaft:  Stainless steel, with factory-sealed, grease-lubricated ball bearings and double mechanical seals.

		Motor:  Hermetically sealed, capacitor-start type; with built-in overload protection; lifting eye or lug; and three-conductor, waterproof power cable of length required and with grounding plug and cable-sealing assembly for connection at pump.

		Moisture-Sensing Probe:  Internal moisture sensor and moisture alarm.

		Motor Housing Fluid:  Air.





		Pump Discharge Piping:  Factory or field fabricated, Schedule 40 PVC.

		Basin Cover:  Cast iron or coated steel and suitable to support controls.  See Part 2 "Sewage Pump Basins" Article for other requirements.

		Controls:  NEMA 250, Type 4X enclosure, float switch; with floats, float rods, and rod buttons.



		SEWAGE PUMP BASINS

		Description:  Factory fabricated basin with sump, pipe connections, and separate cover.

		Sump:  Fabricate watertight, with sidewall openings for pipe connections.

		Material:  Poly basin.

		Reinforcement:  Mounting plates for pumps, fittings and accessories.



		Cover:  Fabricate with openings having gaskets, seals, and bushings; for access to pumps, pump shafts, control rods, discharge piping, vent connections, and power cables.

		Material:  Steel with bituminous coating.

		Reinforcement:  Steel, capable of supporting foot traffic.







		EXECUTION

		INSTALLATION

		Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving."

		Install sewage pumps according to applicable requirements in HI 1.4.

		Install pumps and arrange to provide access for maintenance including removal of motors, impellers, couplings, and accessories.

		Set submersible sewage pumps on basin floors.  Make direct connections to sanitary drainage piping.

		Install sewage pump basins and connect to drainage and vent piping.  Brace interior of basins according to manufacturer's written instructions to prevent distortion or collapse during concrete placement.  Set basin cover and fasten to basin top flange...

		Support piping so weight of piping is not supported by pumps.

		Piping installation requirements are specified in Division 22 Section "Sanitary Waste and Vent Piping." Drawings indicate general arrangement of piping, fittings, and specialties.

		Install piping adjacent to sewage pumps to allow service and maintenance.

		Connect sanitary drainage and vent piping to pumps.  Install discharge piping equal to or greater than size of pump discharge piping.  Install vent piping equal to or greater than size of pump basin vent connection.  Refer to Division 22 Section "Sani...

		Install check and shutoff valves on discharge piping from each pump.  Install unions on pumps having threaded pipe connections.  Install valves same size as connected piping.  Refer to Division 22 Section "General-Duty Valves for Plumbing Piping" for ...



		Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."

		Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
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		GENERAL

		SUMMARY

		This Section includes the following:

		Fixture quality.

		Fixture installation.

		See drawings for specifications for fixtures, faucets and accessories.



		Related Sections include the following:

		Division 22 Section "Drinking Fountains and Water Coolers."





		DEFINITIONS

		ABS:  Acrylonitrile-butadiene-styrene plastic.

		Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with disabilities.

		FRP:  Fiberglass-reinforced plastic.

		PMMA:  Polymethyl methacrylate (acrylic) plastic.

		PVC:  Polyvinyl chloride plastic.

		Solid Surface:  Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-, scratch-, and stain-resistance qualities.



		SUBMITTALS

		Product Data:  For each type of product indicated.

		Operation and maintenance data.



		QUALITY ASSURANCE

		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:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-336, "Americans with Disabilities Act"; for plumbing fixtures for p...

		Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy Act," about water flow and consumption rates for plumbing fixtures.

		NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.

		Select combinations of fixtures and trim, faucets, fittings, and other components that are compatible.

		Comply with the following applicable standards and other requirements specified for plumbing fixtures:

		Vitreous-China Fixtures:  ASME A112.19.2M.

		Water-Closet, Flush Valve, Tank Trim:  ASME A112.19.5.



		Comply with the following applicable standards and other requirements specified for lavatory and sink faucets:

		Backflow Protection Devices for Faucets with Side Spray:  ASME A112.18.3M.

		Backflow Protection Devices for Faucets with Hose-Thread Outlet:  ASME A112.18.3M.

		Faucets:  ASME A112.18.1.

		Hose-Connection Vacuum Breakers:  ASSE 1011.

		Hose-Coupling Threads:  ASME B1.20.7.

		Integral, Atmospheric Vacuum Breakers:  ASSE 1001.

		NSF Potable-Water Materials:  NSF 61.

		Pipe Threads:  ASME B1.20.1.

		Supply Fittings:  ASME A112.18.1.

		Brass Waste Fittings:  ASME A112.18.2.



		Comply with the following applicable standards and other requirements specified for miscellaneous fittings:

		Atmospheric Vacuum Breakers:  ASSE 1001.

		Brass and Copper Supplies:  ASME A112.18.1.

		Brass Waste Fittings:  ASME A112.18.2.



		Comply with the following applicable standards and other requirements specified for miscellaneous components:

		Hose-Coupling Threads:  ASME B1.20.7.

		Off-Floor Fixture Supports:  ASME A112.6.1M.

		Pipe Threads:  ASME B1.20.1.

		Plastic Toilet Seats:  ANSI Z124.5.







		PRODUCTS

		FIXTURE SUPPORTS

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

		Josam Company.

		MIFAB Manufacturing Inc.

		Smith, Jay R. Mfg. Co.

		Tyler Pipe; Wade Div.

		Watts Drainage Products Inc.; a div. of Watts Industries, Inc.

		Zurn Plumbing Products Group; Specification Drainage Operation.







		EXECUTION

		INSTALLATION

		Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' written instructions.

		Install off-floor supports, affixed to building substrate, for wall-mounting fixtures.

		Use carrier supports with waste fitting and seal for back-outlet fixtures.

		Use carrier supports without waste fitting for fixtures with tubular waste piping.

		Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.



		Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.

		Install floor-mounting fixtures on closet flanges or other attachments to piping or building substrate.

		Install wall-mounting fixtures with tubular waste piping attached to supports.

		Install fixtures level and plumb according to roughing-in drawings.

		Install water-supply piping with stop on each supply to each fixture to be connected to water distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in locations where they can be easily reach...

		Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary drainage system.

		Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage system.

		Install flushometer valves for accessible water closets and urinals with handle mounted on wide side of compartment.  Install other actuators in locations that are easy for people with disabilities to reach.

		Install toilet seats on water closets.

		Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.

		Install traps on fixture outlets.

		Exception:  Omit trap on fixtures with integral traps.

		Exception:  Omit trap on indirect wastes, unless otherwise indicated.



		Install escutcheons at piping wall and ceiling penetrations in exposed, finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  Escutcheons are specified in Division 22 Section "C...

		Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are specified in Division 07 Section "Joint Sealants."



		CONNECTIONS

		Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

		Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.

		Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."

		Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."



		FIELD QUALITY CONTROL

		Verify that installed plumbing fixtures are categories and types specified for locations where installed.

		Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified components.

		Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components.

		Test installed fixtures after water systems are pressurized for proper operation.  Replace malfunctioning fixtures and components, then retest.  Repeat procedure until units operate properly.



		PROTECTION

		Provide protective covering for installed fixtures and fittings.

		Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.







		224700_SF

		GENERAL

		SUMMARY

		This Section includes the following:

		Style W, wall-mounting drinking fountains.

		Fixture supports.





		SUBMITTALS

		Product Data:  For each type of product indicated.

		Operation and maintenance data.



		QUALITY ASSURANCE

		Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities"; Public Law 101-336, "Americans with Disabilities Act"; for fixtures for people with disabilities.

		NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.





		PRODUCTS

		DRINKING FOUNTAINS

		Drinking Fountains, (DF):

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

		Elkay Manufacturing Co.

		Filtrine Manufacturing Company; Drinking Water Division.

		Halsey Taylor.

		Haws Corporation.

		Murdock, Inc.

		Oasis Corporation.

		Stern-Williams Co., Inc.

		Sunroc Corp.

		American Standard, Inc.

		Crane Plumbing, L.L.C./Fiat Products.

		Eljer.

		Kohler Co.



		Description:  Dual Accessible, Level Style W, wall-mounting drinking fountain.

		Material:  Stainless steel complying with ASME 112.19.2M for drinking fountains with backsplash.

		Receptor Shape:  Rounded front.

		Back Panel:  Stainless-steel wall plate behind drinking fountain.

		Bubblers:  One, with adjustable stream regulator, located on deck.

		Control:  Push button.

		Supply:  1TNPS 3/81T with ball, gate, or globe valve.

		Drain:  Grid with 1TNPS 1-1/41T minimum horizontal waste and trap complying with ASME A112.18.2.

		Support:  Wall plate.









		EXECUTION

		APPLICATIONS

		Use wall plate for wall-mounting fixtures.

		Use chrome-plated brass or copper tube, fittings, and valves in locations exposed to view.



		INSTALLATION

		Install wall plate supports affixed to building substrate and attach wall-mounting fixtures, unless otherwise indicated.

		Install fixtures level and plumb.  For fixtures indicated for children, install at height required by authorities having jurisdiction.

		Install water-supply piping with shutoff valve on supply to each fixture to be connected to water distribution piping.  Use ball, gate, or globe valve.  Install valves in locations where they can be easily reached for operation.  Valves are specified ...

		Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage system.

		Install pipe escutcheons at wall penetrations in exposed, finished locations.  Use deep-pattern escutcheons where required to conceal protruding pipe fittings.  Escutcheons are specified in Division 22 Section "Common Work Results for Plumbing."

		Seal joints between fixtures and walls and floors using sanitary-type, one-part, mildew-resistant, silicone sealant.  Match sealant color to fixture color.  Sealants are specified in Division 07 Section "Joint Sealants."



		CONNECTIONS

		Connect fixtures with water supplies, traps, and risers, and with soil, waste, and vent piping.  Use size fittings required to match fixtures.



		FIELD QUALITY CONTROL

		Water Cooler Testing:  After electrical circuitry has been energized, test for compliance with requirements.  Test and adjust controls and safeties.

		Remove and replace malfunctioning units and retest as specified above.

		Report test results in writing.





		ADJUSTING

		Adjust fixture flow regulators for proper flow and stream height.
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		SECTION 230100 – BASIC MECHANICAL REQUIREMENTS

		SUBMITTAL IDENTIFICATION SHEET
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		GENERAL

		SUMMARY

		RELATED DOCUMENTS:

		The Work of this Division affects and is affected by the Work of other Divisions.  Review each portion of the Contract Documents including General and Supplementary Conditions, Addenda, Drawings and Division 1 through Division 33 Specification Section...



		Section includes general requirements for single-phase, general-purpose, horizontal, small, squirrel-cage induction motors for use on ac power systems up to 200 V installed at equipment manufacturer's factory or shipped separately by equipment manufac...



		COORDINATION

		Coordinate features of motors, installed units, and accessory devices to be compatible with the following:

		Motor controllers.

		Torque, speed, and horsepower requirements of the load.

		Ratings and characteristics of supply circuit and required control sequence.

		Ambient and environmental conditions of installation location.



		Furnish starters for HVAC equipment.

		Division 23 contractors shall install starters.







		PRODUCTS

		GENERAL MOTOR REQUIREMENTS

		Comply with requirements in this Section except when stricter requirements are specified in HVAC equipment schedules or Sections.

		Comply with NEMA MG 1 unless otherwise indicated.



		MOTOR CHARACTERISTICS

		Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3T3300 feet3T above sea level.

		Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering s...



		SINGLE-PHASE MOTORS

		Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:

		Permanent-split capacitor.

		Split phase.

		Capacitor start, inductor run.

		Capacitor start, capacitor run.



		Multispeed Motors:  Variable-torque, permanent-split-capacitor type.

		Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.

		Motors 1/20 HP and Smaller:  Shaded-pole type.

		Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset when ...





		EXECUTION (Not Applicable)
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		GENERAL

		SUMMARY

		This Section includes PVC ducts.

		See Division 23 Section "Air Duct Accessories" for dampers, duct-mounting access doors and panels, turning vanes, and flexible ducts.



		SUBMITTALS

		Product Data:  For PVC duct materials.

		Shop Drawings:  Show fabrication and installation details for PVC ducts.

		Duct accessories, including fittings and plenums.





		QUALITY ASSURANCE

		NFPA Compliance:

		NFPA 90A, "Installation of Air Conditioning and Ventilating Systems."



		UL Compliance:  UL listed and labeled as complying with UL 181, Class 1.

		ASTM Standards:

		ASTM D1784 – Compounds.

		ASTM D635 – Flammability.

		ASTM E84 – Flame spread.







		PRODUCTS

		MANUFACTURERS

		Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

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

		P.E. Plastics.

		Harvel.

		Harrison.

		U.S. Plastic Corp.





		PVC DUCTS

		PVC Materials: The material used in the manufacture of the duct shall be a virgin, rigid polyvinyl chloride (PVC) compound, with a Cell Classification of 12454 as defined in ASTM D1784.  This compound shall be dark gray in color or as specified, and s...

		Marking: Product marking shall include the manufacturer’s name (or the manufacturer’s trademark when privately labeled); the normal duct size; material designation; and the date of manufacture.

		Joining: Thermal welding shall be performed by personnel adequately trained in the art of PVC welding utilizing the hot gas fusion welding method using virgin PVC filler welding rod as manufactured for this purpose.  All duct joints should be tacked a...

		Hangers and Supports:

		Hangers selected shall have an adequate load-bearing surface free of rough or sharp edges and shall not cause damage to the duct during use.  Hangers and hanger hardware shall be of a corrosive-resistant material suitable for use in the system environ...

		Ductwork is to be supported independently of hoods, scrubbers, fans, tanks or other equipment wherever possible.  Where flexible connections are provided as expansion joints, a suitable hanger or support shall be provided at each end of the flexible c...



		System Components: All duct fittings, fume hoods, fans, blast gates and other system components shall be fabricated from PVC sheet or PVC duct material of the same wall thickness.  The use of Type I Grade I (Cell Classification 12454 per ASTM D1784) P...





		EXECUTION

		INSTALLATION

		Install ducts with fewest possible joints.

		Install ducts, unless otherwise indicated, vertically and horizontally and parallel and perpendicular to building lines; avoid diagonal runs.

		Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.

		Install ducts with a clearance of 1T1 inch1T.

		Conceal ducts from view in finished spaces.  Do not encase horizontal runs in solid partitions unless specifically indicated.

		Duct Attachments:  Support horizontal ducts with sheet metal strips or trapeze-type hangers with saddles.

		Hangers:  Suspend duct attachments from building attachments with one of the following hanger types:

		Galvanized sheet metal strips, a minimum of 1T0.034 by 1 inch1T wide.

		Galvanized-steel rods, 1T1/4 inch1T in diameter, threaded along entire length.



		Attach hangers to joints and reinforcing channels that occur within required hanger spacing.  Attach hangers to transmit load to sides and bottom channels and no more than 1T6 inches1T from sides of ducts.

		Support equipment and other components and accessories independent of ducts.

		Support terminal components separately.
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		GENERAL

		SUMMARY

		This Section includes the following:

		Centrifugal wall ventilators.

		In-line centrifugal fans.





		SUBMITTALS

		Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product indicated and include the following:

		Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

		Field quality-control test reports.

		Operation and maintenance data.



		QUALITY ASSURANCE

		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.

		NEMA Compliance:  Motors and electrical accessories shall comply with NEMA standards.

		UL Standard:  Power ventilators shall comply with UL 705.





		PRODUCTS

		CENTRIFUGAL WALL VENTILATORS

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

		Acme Engineering & Mfg. Corp.

		Broan Mfg. Co., Inc.

		Carnes Company HVAC.

		Dayton Electric Manufacturing Co.; a division of W. W. Grainger, Inc.

		Greenheck.

		Loren Cook Company.

		Penn Ventilation.



		Description:  Belt-driven centrifugal fans consisting of housing, wheel, fan shaft, bearings, motor and disconnect switch, drive assembly, and accessories.

		Housing:  Heavy-gage, removable, spun-aluminum, dome top and outlet baffle; venturi inlet cone.

		Fan Wheel:  Aluminum hub and wheel with backward-inclined blades.

		Accessories as specified on schedules.

		Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted inside fan housing, factory wired through internal aluminum conduit.

		Bird Screens:  Removable, 1T1/2-inch1T4T (13-mm)4T mesh, aluminum or brass wire.

		Wall Grille:  Ring type for flush mounting.

		Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in wall sleeve; factory set to close when fan stops.





		IN-LINE CENTRIFUGAL FANS

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

		Plastec.

		Acme Engineering & Mfg. Corp.

		Greenheck.

		Hartzell Fan, Inc.

		Loren Cook Company.

		Madison Manufacturing.

		Penn Ventilation.

		Quietaire Corporation.



		Description:  In-line, centrifugal, utility-type fans consisting of housing, wheel, outlet guide vanes, fan shaft, bearings, motor and disconnect switch, drive assembly, mounting brackets, and accessories.

		Housing:  Polypropylene housing (rotatable), inlet and outlet flanges, and support bracket for suspended mounting.

		Direct-Driven Units:  Motor mounted outside of the airstream, factory wired to disconnect switch located on outside of fan housing.

		Fan Wheels:  Polypropylene, electronically and dynamically balanced.

		Accessories:

		Companion Flanges:  For inlet and outlet duct connections.

		Motor support stand and suspended mounting kit.





		MOTORS

		Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC Equipment."

		Enclosure Type:  Explosion proof.





		EXECUTION

		INSTALLATION

		Install power ventilators level and plumb.

		Support wall mounted fans with factory fabricated wall collar.

		Secure in-line fans to mounting frame with stainless steel hardware.

		Support suspended units from structure using threaded stainless steel rods and elastomeric hangers.

		Install units with clearances for service and maintenance.

		Duct installation and connection requirements are specified in other Division 23 Sections.  Drawings indicate general arrangement of ducts and duct accessories.

		Install ducts adjacent to power ventilators to allow service and maintenance.

		Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."

		Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."



		FIELD QUALITY CONTROL

		Perform the following field tests and inspections and prepare test reports:

		Verify that shipping, blocking, and bracing are removed.

		Verify that unit is secure on mountings and supporting devices and that connections to ducts and electrical components are complete.  Verify that proper thermal-overload protection is installed in motors, starters, and disconnect switches.

		Verify that cleaning and adjusting are complete.

		Adjust damper linkages for proper damper operation.

		Verify lubrication for bearings and other moving parts.

		Adjust fan to indicated rpm, and measure and record motor voltage and amperage.

		Remove and replace malfunctioning units and retest as specified above.



		Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
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		GENERAL

		SUMMARY

		This Section includes ceiling- and wall-mounted louvers and grilles.  See drawings and schedules for quantities.



		SUBMITTALS

		Product Data:  For each product indicated, include the following:

		Data Sheet:  Indicate materials of construction, finish, and mounting details; and performance data including throw and drop, static-pressure drop, and noise ratings.

		Air Device Schedule:  Indicate Drawing designation, room location, quantity, model number, size, and accessories furnished.







		PRODUCTS

		MANUFACTURERS

		In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

		Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.





		GRILLES (EG)

		LOUVERS (OAL, EL)

		SOURCE QUALITY CONTROL

		Verification of Performance:  Rate diffusers, registers, and grilles according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."





		EXECUTION

		INSTALLATION

		Install louvers and grilles level and plumb and in accordance with manufacturers written instructions.

		Ceiling-Mounted Inlets:  Drawings indicate general arrangement of ducts, fittings, and accessories.  Air inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.  Mak...

		Install louvers and grilles with airtight connections to ducts and to allow service and maintenance.
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		GENERAL

		RELATED DOCUMENTS

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



		SUMMARY

		This Section includes the following:

		Building wires and cables rated 600 V and less.

		Connectors, splices, and terminations rated 600 V and less.

		Sleeves and sleeve seals for cables.





		DEFINITIONS

		EPDM:  Ethylene-propylene-diene terpolymer rubber.

		NBR:  Acrylonitrile-butadiene rubber.



		SUBMITTALS

		Product Data:  For each type of product indicated.

		Qualification Data:  For testing agency.

		Field quality-control test reports.



		QUALITY ASSURANCE

		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 Association or is a nationally recognized testing laboratory (...

		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.



		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.

		Comply with NFPA 70.



		COORDINATION

		Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.





		PRODUCTS

		CONDUCTORS AND CABLES

		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:

		Alcan Products Corporation; Alcan Cable Division.

		American Insulated Wire Corp.; a Leviton Company.

		General Cable Corporation.

		Senator Wire & Cable Company.

		Southwire Company.



		Copper Conductors:  Comply with NEMA WC 70.

		Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN.



		CONNECTORS AND SPLICES

		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:

		AFC Cable Systems, Inc.

		Hubbell Power Systems, Inc.

		O-Z/Gedney; EGS Electrical Group LLC.

		3M; Electrical Products Division.

		Tyco Electronics Corp.



		Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.



		SLEEVES FOR CABLES

		Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.

		Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.

		Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 1T0.052- or 0.138-inch1T thickness as indicated and of length to suit application.

		Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."



		SLEEVE SEALS

		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:

		Advance Products & Systems, Inc.

		Calpico, Inc.

		Metraflex Co.

		Pipeline Seal and Insulator, Inc.



		Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and cable.

		Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.

		Pressure Plates:  Plastic.  Include two for each sealing element.

		Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure pressure plates to sealing elements.  Include one for each sealing element.







		EXECUTION

		CONDUCTOR MATERIAL APPLICATIONS

		Feeders:  Copper.  Solid for 10 AWG and smaller; stranded for 8 AWG and larger.

		Branch Circuits:  Copper.  Solid for 10 AWG and smaller; stranded for 8 AWG and larger.



		CONDUCTOR INSULATION AND WIRING METHODS

		Service Entrance:  Type THHN-THWN, single conductors in raceway.

		Exposed Feeders:  Type THHN-THWN, single conductors in raceway.

		Feeders Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway.

		Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.

		Exposed Branch Circuits:  Type THHN-THWN, single conductors in raceway.

		Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway.

		Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.

		Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.

		Class 1 Control Circuits:  Type THHN-THWN, in raceway.

		Class 2 Control Circuits:  Type THHN-THWN, in raceway.



		INSTALLATION OF CONDUCTORS AND CABLES

		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.

		Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."

		Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical Systems."



		CONNECTIONS

		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.

		Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.

		Use oxide inhibitor in each splice and tap conductor for aluminum conductors.



		Wiring at Outlets:  Install conductor at each outlet, with at least 1T6 inches1T of slack.



		SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

		Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

		Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.

		Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

		Rectangular Sleeve Minimum Metal Thickness:

		For sleeve rectangle perimeter less than 1T50 inches1T and no side greater than 1T16 inches1T, thickness shall be 1T0.052 inch1T.

		For sleeve rectangle perimeter equal to, or greater than, 1T50 inches1T and 1 or more sides equal to, or greater than, 1T16 inches1T, thickness shall be 1T0.138 inch1T.



		Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.

		Cut sleeves to length for mounting flush with both wall surfaces.

		Extend sleeves installed in floors 1T2 inches1T above finished floor level.

		Size pipe sleeves to provide 1T1/4-inch1T annular clear space between sleeve and cable unless sleeve seal is to be installed.

		Seal space outside of sleeves with grout for penetrations of concrete and masonry.

		Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and cable, using joint sealant appropriate for size, depth, and location of joint according to Division 07 Section "Joint Sealants."

		Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at cable penetrations.  Install sleeves and seal with firestop materials according to Division 07 Section "Penetration Firestopping."

		Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to allow for 1T1-inch1T annular clear space between cable and sleeve for installing mechanical sleeve seals.



		SLEEVE-SEAL INSTALLATION

		Install to seal underground exterior-wall penetrations.

		Use type and number of sealing elements recommended by manufacturer for cable material and size.  Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between cable and sleeve.  Tighten bolts against press...



		FIRESTOPPING

		Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Division 07 Section "Penetration Firestopping."



		FIELD QUALITY CONTROL

		Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.

		Perform tests and inspections and prepare test reports.

		Tests and Inspections:

		After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.

		Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.



		Test Reports:  Prepare a written report to record the following:

		Test procedures used.

		Test results that comply with requirements.

		Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.



		Remove and replace malfunctioning units and retest as specified above.
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		GENERAL

		RELATED DOCUMENTS

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



		SUMMARY

		This Section includes methods and materials for grounding systems and equipment.



		SUBMITTALS

		Product Data:  For each type of product indicated.

		Other Informational Submittals:  Plans showing dimensioned as-built locations of grounding features specified in Part 3 "Field Quality Control" Article, including the following:

		Test wells.

		Ground rods.



		Qualification Data:  For testing agency and testing agency's field supervisor.

		Field quality-control test reports.

		Operation and Maintenance Data:  For grounding to include the following in emergency, operation, and maintenance manuals:

		Instructions for periodic testing and inspection of grounding features at test wells based on NETA MTS.

		Tests shall be to determine if ground resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if they do not.

		Include recommended testing intervals.







		QUALITY ASSURANCE

		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 Association or is a nationally recognized testing laboratory (...

		Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association to supervise on-site testing specified in Part 3.



		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.

		Comply with UL 467 for grounding and bonding materials and equipment.





		PRODUCTS

		CONDUCTORS

		Insulated Conductors:  Copper or tinned-copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.

		Bare Copper Conductors:

		Solid Conductors:  ASTM B 3.

		Stranded Conductors:  ASTM B 8.

		Tinned Conductors:  ASTM B 33.

		Bonding Cable:  28 kcmil, 14 strands of 17 AWG conductor, 1T1/4 inch1T in diameter.

		Bonding Conductor:  4 or 6 AWG, stranded conductor.

		Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1T1-5/8 inches1T wide and 1T1/16 inch1T thick.

		Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with copper ferrules; 1T1-5/8 inches1T wide and 1T1/16 inch1T thick.



		Grounding Bus:  Rectangular bars of annealed copper, 1T1/4 by 2 inches1T in cross section, unless otherwise indicated; with insulators.



		CONNECTORS

		Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.

		Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two bolts.

		Pipe Connectors:  Clamp type, sized for pipe.



		Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.



		GROUNDING ELECTRODES

		Ground Rods:  Copper-clad steel, sectional type; 1T3/4 inch by10 feet1T in diameter.

		Chemical-Enhanced Grounding Electrodes:  Copper tube, straight or L-shaped.

		Termination:  Factory-attached 4/0 AWG bare conductor at least 1T48 inches1T long.

		Backfill Material:  Electrode manufacturer's recommended material.







		EXECUTION

		APPLICATIONS

		Conductors:  Install solid conductor for 8 AWG and smaller, and stranded conductors for 6 AWG and larger, unless otherwise indicated.

		Underground Grounding Conductors:  Install bare tinned-copper conductor, 2/0 AWG minimum.

		Bury at least 1T24 inches1T below grade.

		Duct-Bank Grounding Conductor:  Bury 1T12 inches1T above duct bank when indicated as part of duct-bank installation.



		Grounding Bus:  Install in electrical room as indicated.

		Install bus on insulated spacers 1T1 inch1T, minimum, from wall 1T6 inches1T above finished floor, unless otherwise indicated.



		Conductor Terminations and Connections:

		Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.

		Underground Connections:  Welded connectors, except at test wells and as otherwise indicated.

		Connections to Ground Rods at Test Wells:  Bolted connectors.

		Connections to Structural Steel:  Welded connectors.





		EQUIPMENT GROUNDING

		Install insulated equipment grounding conductors with all feeders and branch circuits.

		Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:

		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.





		INSTALLATION

		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.

		Ground Rods:  Drive rods until tops are 1T2 inches1T below finished floor or final grade, unless otherwise indicated.

		Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make connections without exposing steel or damaging coating, if any.

		For grounding electrode system, install 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.



		Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes shall be at least 1T12 inches1T deep, with cover.

		Test Wells:  Install at the ground rod electrically closest to service entrance.  Set top of test well flush with finished grade or floor.



		Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where routed through short lengths of conduit.

		Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.

		Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not transmitted to rigidly mounted equipment.

		Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, use a bolted clamp.



		Grounding and Bonding for Piping:

		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 servic...

		Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.



		Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NFPA 70, using a minimum of 1T20 feet1T of bare copper conductor not smaller than 4 AWG.

		If concrete foundation is less than 1T20 feet1T long, coil excess conductor within base of foundation.

		Bond grounding conductor to reinforcing steel in at least four locations and to anchor bolts.  Extend grounding conductor below grade and connect to building grounding grid or to grounding electrode external to concrete.





		FIELD QUALITY CONTROL

		Testing Agency:  Engage a qualified testing and inspecting agency to perform the following field tests and inspections and prepare test reports:

		Perform the following tests and inspections and prepare test reports:

		After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.

		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 condu...

		Measure ground resistance not less 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 g...

		Perform tests by fall-of-potential method according to IEEE 81.





		Report measured ground resistances that exceed the following values:

		Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 ohms.



		Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.
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		GENERAL

		RELATED DOCUMENTS

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



		SUMMARY

		This Section includes the following:

		Hangers and supports for electrical equipment and systems.

		Construction requirements for concrete bases.





		DEFINITIONS

		EMT:  Electrical metallic tubing.

		IMC:  Intermediate metal conduit.

		RMC:  Rigid metal conduit.



		PERFORMANCE REQUIREMENTS

		Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.

		Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.

		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 applied force.



		QUALITY ASSURANCE

		Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."

		Comply with NFPA 70.



		COORDINATION

		Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.





		PRODUCTS

		SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

		Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.

		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:

		Allied Tube & Conduit.

		Cooper B-Line, Inc.; a division of Cooper Industries.

		ERICO International Corporation.

		GS Metals Corp.

		Thomas & Betts Corporation.

		Unistrut; Tyco International, Ltd.

		Wesanco, Inc.



		Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.

		Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.

		Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.

		Channel Dimensions:  Selected for applicable load criteria.



		Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin channels and angles with 1T9/16-inch-1T diameter holes at a maximum of 1T8 inches1T o.c., in at least 1 surface.

		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:

		Allied Tube & Conduit.

		Cooper B-Line, Inc.; a division of Cooper Industries.

		Fabco Plastics Wholesale Limited.

		Seasafe, Inc.



		Fittings and Accessories:  Products of channel and angle manufacturer and designed for use with those items.

		Fitting and Accessory Materials:  Same as channels and angles, except metal items may be stainless steel.

		Rated Strength:  Selected to suit applicable load criteria.



		Raceway and Cable Supports:  As described in NECA 1 and NECA 101.

		Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.

		Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.

		Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:

		Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.

		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:

		Hilti Inc.

		ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.

		MKT Fastening, LLC.

		Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.





		Mechanical-Expansion Anchors:  Insert-wedge-type, [zinc-coated] [stainless] steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.

		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:

		Cooper B-Line, Inc.; a division of Cooper Industries.

		Empire Tool and Manufacturing Co., Inc.

		Hilti Inc.

		ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.

		MKT Fastening, LLC.





		Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.

		Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.

		Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.

		Toggle Bolts:  All-steel springhead type.

		Hanger Rods:  Threaded steel.





		FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

		Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.





		EXECUTION

		APPLICATION

		Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.

		Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1T1/4 inch1T in diameter.

		Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.

		Secure raceways and cables to these supports with two-bolt conduit clamps.



		Spring-steel clamps designed for supporting single conduits without bolts may be used for 1T1-1/2-inch1T and smaller raceways serving branch circuits above suspended ceilings and for fastening raceways to trapeze supports.



		SUPPORT INSTALLATION

		Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.

		Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by openings through structure members, as permitted in NFPA 70.

		Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shall b...

		Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:

		To Wood:  Fasten with lag screws or through bolts.

		To New Concrete:  Bolt to concrete inserts.

		To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.

		To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts.

		To Light Steel:  Sheet metal screws.

		Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate.



		Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.



		INSTALLATION OF FABRICATED METAL SUPPORTS

		Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.

		Field Welding:  Comply with AWS D1.1/D1.1M.



		CONCRETE BASES

		Construct concrete bases of dimensions indicated but not less than 1T4 inches1T larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.

		Use 1T3000-psi1T, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-Place Concrete."

		Anchor equipment to concrete base.

		Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

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

		Install anchor bolts according to anchor-bolt manufacturer's written instructions.





		PAINTING

		Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

		Apply paint by brush or spray to provide minimum dry film thickness of 1T2.0 mils1T.



		Touchup:  Comply with requirements in Division 09 painting Sections for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.

		Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.
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		GENERAL

		SUMMARY

		This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.



		SUBMITTALS

		Product Data:  For wireways and fittings, hinged-cover enclosures, and cabinets.



		QUALITY ASSURANCE

		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.

		Comply with NFPA 70.





		PRODUCTS

		METAL CONDUIT AND TUBING

		Rigid Steel Conduit:  ANSI C80.1.

		IMC:  ANSI C80.6.

		EMT:  ANSI C80.3.

		FMC:  Zinc-coated steel.

		LFMC:  Flexible steel conduit with PVC jacket.

		Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.

		Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.

		Fittings for EMT:  Steel or die-cast, set-screw or compression type.





		NONMETALLIC CONDUIT AND TUBING

		ENT:  NEMA TC 13.

		RNC:  NEMA TC 2, unless otherwise indicated.

		LFNC:  UL 1660.

		Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.

		Fittings for LFNC:  UL 514B.



		METAL WIREWAYS

		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:

		Cooper B-Line, Inc.

		Hoffman.

		Square D; Schneider Electric.



		Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless otherwise indicated.

		Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.

		Wireway Covers:  Hinged type, Flanged-and-gasketed.

		Finish:  Manufacturer's standard enamel finish.



		NONMETALLIC WIREWAYS

		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:

		Hoffman.

		Lamson & Sessions; Carlon Electrical Products.



		Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on cover and mechanically coupled connections with plastic fasteners.

		Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.



		BOXES, ENCLOSURES, AND CABINETS

		Sheet Metal Outlet and Device Boxes:  NEMA OS 1.

		Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.

		Nonmetallic Outlet and Device Boxes:  NEMA OS 2.

		Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.

		Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized, cast iron with gasketed cover.

		Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.

		Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.

		Nonmetallic Enclosures:  Plastic.



		Cabinets:

		NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.

		Hinged door in front cover with flush latch and concealed hinge.

		Key latch to match panelboards.

		Metal barriers to separate wiring of different systems and voltage.

		Accessory feet where required for freestanding equipment.







		EXECUTION

		RACEWAY APPLICATION

		Outdoors:  Apply raceway products as specified below, unless otherwise indicated:

		Exposed Conduit:  Rigid steel conduit or RNC, Type EPC-80-PVC.

		Concealed Conduit, Aboveground:  Rigid steel conduit or RNC, Type EPC-40-PVC.

		Underground Conduit:  RNC, Type EPC-80-PVC, direct buried.

		Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC or LFNC.

		Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.



		Comply with the following indoor applications, unless otherwise indicated:

		Exposed, Not Subject to Physical Damage:  EMT or RNC.

		Exposed, Not Subject to Severe Physical Damage:  EMT or RNC identified for such use].

		Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes raceways in the following locations:

		Concealed in Ceilings and Interior Walls and Partitions:  EMT.

		Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.

		Damp or Wet Locations:  Rigid steel conduit.

		Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel or nonmetallic in damp or wet locations.



		Minimum Raceway Size:  1T3/4-inch1T trade size.

		Raceway Fittings:  Compatible with raceways and suitable for use and location.

		Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.





		INSTALLATION

		Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.

		Keep raceways at least 1T6 inches1T away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.

		Complete raceway installation before starting conductor installation.

		Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems."

		Arrange stub-ups so curved portions of bends are not visible above the finished slab.

		Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.

		Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.

		Raceways Embedded in Slabs:

		Run conduit larger than 1T1-inch1T trade size, parallel or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.

		Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising above the floor.



		Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than 4 AWG.

		Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 1T200-lb1T tensile strength.  Leave at least 1T12 inches1T of slack at each end of pull wire.

		Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of...

		Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.

		Where otherwise required by NFPA 70.



		Flexible Conduit Connections:  Use maximum of 1T72 inches1T of flexible conduit for recessed and semirecessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.

		Use LFMC in damp or wet locations subject to severe physical damage.

		Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.



		Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.



		INSTALLATION OF UNDERGROUND CONDUIT

		Direct-Buried Conduit:

		Excavate trench and prepare bottom to provide firm and uniform support for conduit.

		Install backfill.

		After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process.  Firmly hand tamp backfil...

		Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts throughout the length of the elbow.

		Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.

		Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 1T3 inches1T of concrete.

		For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 1T60 inches1T from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.



		Warning Tape:  Install underground-line warning tape as specified in Division 26 Section “Identification for Electrical Systems.”





		FIRESTOPPING

		Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Section "Penetration Fires...
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		GENERAL

		SUMMARY

		Section Includes:

		Identification for raceways.

		Identification of power and control cables.

		Identification for conductors.

		Underground-line warning tape.

		Warning labels and signs.

		Instruction signs.

		Equipment identification labels.

		Miscellaneous identification products.





		SUBMITTALS

		Product Data:  For each electrical identification product indicated.



		QUALITY ASSURANCE

		Comply with ANSI A13.1.

		Comply with NFPA 70.

		Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

		Comply with ANSI Z535.4 for safety signs and labels.

		Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.





		PRODUCTS

		POWER RACEWAY IDENTIFICATION MATERIALS

		Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.

		Colors for Raceways Carrying Circuits at 600 V or Less:

		Black letters on an orange field.

		Legend:  Indicate voltage and equipment fed from.



		Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 1T2 inches1T long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in plac...

		Write-On Tags:  Polyester tag, 1T0.015 inch1T thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.

		Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.





		POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

		Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.

		Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.

		Write-On Tags:  Polyester tag, 1T0.010 inch1T thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.

		Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.



		Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.

		Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 1T2 inches1T long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.



		CONDUCTOR IDENTIFICATION MATERIALS

		Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 1T3 mils1T thick by 1T1 to 2 inches1T wide.

		Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.

		Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.

		Write-On Tags:  Polyester tag, 1T0.010 inch1T thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.

		Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.





		FLOOR MARKING TAPE

		1T2-inch-1T wide, 1T5-mil1T pressure-sensitive vinyl tape, with black and white stripes and clear vinyl overlay.



		UNDERGROUND-LINE WARNING TAPE

		Tape:

		Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical utility lines.

		Printing on tape shall be permanent and shall not be damaged by burial operations.

		Tape material and ink shall be chemically inert, and not subject to degrading when exposed to acids, alkalis, and other destructive substances commonly found in soils.



		Color and Printing:

		Comply with ANSI Z535.1 through ANSI Z535.5.

		Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, 600V VOLTAGE.



		Tag:

		Pigmented polyolefin, bright-colored, continuous-printed on one side with the inscription of the utility, compounded for direct-burial service.

		Thickness:  1T4 mils1T.

		Weight:  1T18.5 lb/1000 sq. ft.1T

		1T3-Inch1T Tensile According to ASTM D 882:  1T30 lbf1T, and 1T2500 psi1T.





		WARNING LABELS AND SIGNS

		Comply with NFPA 70 and 29 CFR 1910.145.

		Baked-Enamel Warning Signs:

		Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.

		1T1/4-inch1T grommets in corners for mounting.

		Nominal size, 1T7 by 10 inches1T.



		Metal-Backed, Butyrate Warning Signs:

		Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 1T0.0396-inch1T galvanized-steel backing; and with colors, legend, and size required for application.

		1T1/4-inch1T grommets in corners for mounting.

		Nominal size, 1T10 by 14 inches1T.



		Warning label and sign shall include, but are not limited to, the following legends:

		Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."

		Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 1T36 INCHES1T."





		INSTRUCTION SIGNS

		Engraved, laminated acrylic or melamine plastic, minimum 1T1/16 inch1T thick for signs up to 1T20 sq. inches1T and 1T1/8 inch1T thick for larger sizes.

		Engraved legend with black letters on white face.

		Punched or drilled for mechanical fasteners.

		Framed with mitered acrylic molding and arranged for attachment at applicable equipment.





		EQUIPMENT IDENTIFICATION LABELS

		Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 1T1 inch1T.



		MISCELLANEOUS IDENTIFICATION PRODUCTS

		Paint:  Comply with requirements in Division 09 painting Sections for paint materials and application requirements.  Select paint system applicable for surface material and location (exterior or interior).

		Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.





		EXECUTION

		INSTALLATION

		Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.

		Apply identification devices to surfaces that require finish after completing finish work.

		Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.

		Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.

		System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at penet...

		Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-line warning tape directly above line at 1T6 to 8 inches1T below finished grade.  Use multiple tapes where width of multiple lines installed in a common tren...

		Painted Identification:  Comply with requirements in Division 09 painting Sections for surface preparation and paint application.



		IDENTIFICATION SCHEDULE

		Accessible Raceways, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 30 A, and 120 V to ground:  Install labels at 1T30-foot1T maximum intervals.

		Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull box of the following systems with labels indicating equipment fed from and system voltage.

		Power-Circuit Conductor Identification, 600 V or Less:  For conductors in pull and junction boxes, and handholes, use color-coding conductor tape to identify the phase.

		Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed below for ungrounded feeder and branch-circuit conductors.

		Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities having jurisdiction permit.

		Colors for 208/120-V Circuits:

		Phase A:  Black.

		Phase B:  Red.

		Phase C:  Blue.



		Colors for 480/277-V Circuits:

		Phase A:  Brown.

		Phase B:  Orange.

		Phase C:  Yellow.



		Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 1T6 inches1T from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possible unwindin...





		Install instructional sign including the color-code for grounded and ungrounded conductors using engraved-type labels.

		Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source.

		Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and signal connections.

		Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.  Identify by system and circuit designation.

		Use system of marker tape designations that is uniform and consistent with system used by manufacturer for factory-installed connections.

		Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual.



		Locations of Underground Lines:  Identify with underground-line warning tape for power and lighting.

		Install underground-line warning tape for cables in raceway.



		Workspace Indication:  Install floor marking tape to show working clearances in the direction of access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless otherwise indicated.  Do not install at flush-mounted panelboa...

		Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Baked-enamel warning signs.

		Comply with 29 CFR 1910.145.

		Identify system voltage with black letters on an orange background.

		Apply to exterior of door, cover, or other access.

		For equipment with multiple power or control sources, apply to door or cover of equipment including, but not limited to, the following:

		Controls with external control power connections.





		Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system or e...

		Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipment, ...

		Labeling Instructions:

		Indoor Equipment:  Engraved, laminated acrylic or melamine label.  Unless otherwise indicated, provide a single line of text with 1T1/2-inch-1T high letters on 1T1-1/2-inch-1T high label; where two lines of text are required, use labels 1T2 inches1T h...

		Outdoor Equipment:  Engraved, laminated acrylic or melamine label.

		Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.

		Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.
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		GENERAL

		SUMMARY

		This Section includes the following lighting control devices:

		Time clocks.

		Outdoor photoelectric switches.

		Indoor occupancy sensors.



		See Division 26 Section "Wiring Devices" for wall-box dimmers, wall-switch occupancy sensors, and manual light switches.



		SUBMITTALS

		Product Data:  For each type of product indicated.

		Field quality-control test reports.

		Operation and maintenance data.



		QUALITY ASSURANCE

		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.





		PRODUCTS

		TIME CLOCKS

		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:

		Area Lighting Research, Inc.; Tyco Electronics.

		Grasslin Controls Corporation; a GE Industrial Systems Company.

		Intermatic, Inc.

		Leviton Mfg. Company Inc.

		Lightolier Controls; a Genlyte Company.

		Lithonia Lighting; Acuity Lighting Group, Inc.

		Paragon Electric Co.; Invensys Climate Controls.

		Square D; Schneider Electric.

		TORK.

		Touch-Plate, Inc.

		Watt Stopper (The).



		Electronic Time Clocks:  Electronic, solid-state programmable units with alphanumeric display; complying with UL 917.

		Contact Configuration:  SPST.

		Contact Rating:  30-A inductive or resistive, 240-V ac.

		Program:  8 on-off set points on a 24-hour schedule.

		Programs:  Three channels; each channel shall be individually programmable.

		Circuitry:  Allow connection of a photoelectric relay as substitute for on-off function of a program.

		Astronomic Time:  All channels.

		Battery Backup:  For schedules and time clock.





		OUTDOOR PHOTOELECTRIC SWITCHES

		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:

		Area Lighting Research, Inc.; Tyco Electronics.

		Grasslin Controls Corporation; a GE Industrial Systems Company.

		Intermatic, Inc.

		Lithonia Lighting; Acuity Lighting Group, Inc.

		Novitas, Inc.

		Paragon Electric Co.; Invensys Climate Controls.

		Square D; Schneider Electric.

		TORK.

		Touch-Plate, Inc.

		Watt Stopper (The).



		Description:  Solid state, with SPST dry contacts rated for 1800-VA tungsten or 1000-VA inductive, to operate connected relay, contactor coils, or microprocessor input; complying with UL 773A.

		Light-Level Monitoring Range:  1T1.5 to 10 fc1T, with an adjustment for turn-on and turn-off levels within that range.

		Time Delay:  15-second minimum, to prevent false operation.

		Surge Protection:  Metal-oxide varistor, complying with IEEE C62.41.1, IEEE C62.41.2, and IEEE 62.45 for Category A1 locations.

		Mounting:  Twist lock complying with IEEE C136.10, with base-and-stem mounting or stem-and-swivel mounting accessories as required to direct sensor to the north sky exposure.

		Light-Level Monitoring Range:  1T1.5 to 10 fc1T, with an adjustment for turn-on and turn-off





		INDOOR OCCUPANCY SENSORS

		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:

		Hubbell Lighting.

		Leviton Mfg. Company Inc.

		Lithonia Lighting; Acuity Lighting Group, Inc.

		Novitas, Inc.

		RAB Lighting, Inc.

		Sensor Switch, Inc.

		TORK.

		Watt Stopper (The).



		General Description:  Wall- or ceiling-mounting, solid-state units with a separate relay unit.

		Operation:  Unless otherwise indicated, turn lights on when covered area is occupied and off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.

		Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  Sensor shall be powered from the relay unit.

		Relay Unit:  Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A tungsten at 120-V ac, and for 1 hp at 120-V ac.  Power supply to sensor shall be 24-V dc, 150-mA, Class 2 power source as defined by NFPA 70.

		Mounting:

		Sensor:  Suitable for mounting in any position on a standard outlet box.

		Relay:  Externally mounted through a 1T1/2-inch1T knockout in a standard electrical enclosure.

		Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged door.



		Indicator:  LED, to show when motion is being detected during testing and normal operation of the sensor.

		Bypass Switch:  Override the on function in case of sensor failure.

		Automatic Light-Level Sensor:  Adjustable from 1T2 to 200 fc1T; keep lighting off when selected lighting level is present.



		Dual Technology Type: Passive infrared/ultrasonic or passive infrared/microphonic.  Ceiling mounting; detect occupancy by sensing a combination of heat, sound and movement in area of coverage.

		Detector Sensitivity:  Detect occurrences of 1T6-inch-1T minimum movement of any portion of a human body that presents a target of not less than 1T36 sq. in.

		Detection Coverage (Room):  Detect occupancy anywhere in a circular area of 1T1000 sq. ft.1T when mounted on a 1T96-inch-1T high ceiling.

		Detection Coverage (Corridor):  Detect occupancy within 1T90 feet1T when mounted on a 1T10-foot-1T high ceiling.





		CONDUCTORS AND CABLES

		Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than 12 AWG.  Comply with requirements in Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

		Classes 2 and 3 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than 18 AWG.  Comply with requirements in Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

		Class 1 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than 14 AWG.  Comply with requirements in Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."





		EXECUTION

		SENSOR INSTALLATION

		Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated.  Do not exceed coverage limits specified in manufacturer's written instructions.

		When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting sensors to suit actual occupied conditions.  Provide up to two visits to Project during other than normal occupancy hours for this purpose.



		WIRING INSTALLATION

		Wiring Method:  Comply with Division 26 Section "Low-Voltage Electrical Power Conductors and Cables." Minimum conduit size shall be 1T1/2 inch1T.

		Wiring within Enclosures:  Comply with NECA 1.  Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.

		Size conductors according to lighting control device manufacturer's written instructions, unless otherwise indicated.

		Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.



		IDENTIFICATION

		Identify components and power and control wiring according to Division 26 Section "Identification for Electrical Systems."

		Identify controlled circuits in lighting contactors.

		Identify circuits or luminaries controlled by photoelectric and occupancy sensors at each sensor.





		FIELD QUALITY CONTROL

		Perform the following field tests and inspections and prepare test reports:

		After installing time clocks and sensors, and after electrical circuitry has been energized, adjust and test for compliance with requirements.

		Operational Test:  Verify operation of each lighting control device, and adjust time delays.



		Lighting control devices that fail tests and inspections are defective work.







		262416 panelboards_SF

		GENERAL

		SUMMARY

		Section includes distribution panelboards and lighting and appliance branch-circuit panelboards.



		SUBMITTALS

		Product Data:  For each type of product indicated.

		Field quality-control reports.

		Panelboard schedules for installation in panelboards.

		Operation and maintenance data.



		QUALITY ASSURANCE

		Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

		Comply with NEMA PB 1.

		Comply with NFPA 70.



		WARRANTY

		Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace transient voltage suppression devices that fail in materials or workmanship within specified warranty period.

		Warranty Period:  Five years from date of Substantial Completion.







		PRODUCTS

		GENERAL REQUIREMENTS FOR PANELBOARDS

		Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."

		Enclosures:  Surface-mounted cabinets.

		Rated for environmental conditions at installed location.

		Indoor Dry and Clean Locations:  NEMA 250, Type 1.

		Outdoor Locations:  NEMA 250, Type 3R.

		Other Wet or Damp Indoor Locations:  NEMA 250, Type 4.



		Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.

		Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged trim cover.

		Directory Card:  Inside panelboard door, mounted in transparent card holder.



		Incoming Mains Location:  Top and bottom.

		Phase, Neutral, and Ground Buses:  Hard-drawn copper, 98 percent conductivity.

		Conductor Connectors:  Suitable for use with conductor material and sizes.

		Material:  Hard-drawn copper, 98 percent conductivity.

		Main and Neutral Lugs:  Mechanical type.

		Ground Lugs and Bus Configured Terminators:  Mechanical type.



		Service Equipment Label:  NRTL labeled for use as service equipment for panelboards with one or more main service disconnecting and overcurrent protective devices.

		Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.

		Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals.



		DISTRIBUTION PANELBOARDS

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

		Eaton Electrical Inc.; Cutler-Hammer Business Unit.

		General Electric Company; GE Consumer & Industrial - Electrical Distribution.

		Siemens Energy & Automation, Inc.

		Square D; a brand of Schneider Electric.



		Panelboards:  NEMA PB 1, power and feeder distribution type.

		Doors:  Secured with vault-type latch with tumbler lock; keyed alike.

		Mains:  Circuit breaker.

		Branch Overcurrent Protective Devices:  For Circuit-Breaker Frame Sizes 125 A and Smaller:  Bolt-on circuit breakers.

		Branch Overcurrent Protective Devices:  For Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.



		DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

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

		Eaton Electrical Inc.; Cutler-Hammer Business Unit.

		General Electric Company; GE Consumer & Industrial - Electrical Distribution.

		Siemens Energy & Automation, Inc.

		Square D; a brand of Schneider Electric.



		Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet available fault currents.

		Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

		Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, field-adjustable trip setting.

		GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).

		Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

		Standard frame sizes, trip ratings, and number of poles.

		Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials.

		Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.

		Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent of rated voltage.

		Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handle in on or off position.

		Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on position.









		EXECUTION

		INSTALLATION

		Receive, inspect, handle, store and install panelboards and accessories according to NECA 407.

		Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."

		Mount top of trim 721T inches1T above finished floor unless otherwise indicated.

		Mount panelboard cabinet plumb and rigid without distortion of box.

		Install overcurrent protective devices and controllers not already factory installed.

		Set field-adjustable, circuit-breaker trip ranges.



		Install filler plates in unused spaces.

		Stub four 1T1-inch1T empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.

		Arrange conductors in gutters into groups and bundle and wrap with wire ties.

		Comply with NECA 1.



		IDENTIFICATION

		Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Division 26 Section "Identification for Electrical Systems."

		Create a directory to indicate installed circuit loads and incorporating Owner's final room designations.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are not acceptable.

		Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

		Device Nameplates:  Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."



		FIELD QUALITY CONTROL

		Perform tests and inspections.

		Acceptance Testing Preparation:

		Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.

		Test continuity of each circuit.



		Tests and Inspections:

		Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.

		Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.



		Panelboards will be considered defective if they do not pass tests and inspections.

		Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.
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		GENERAL

		SUMMARY

		This Section includes the following:

		Receptacles, receptacles with integral GFCI, and associated device plates.

		Snap switches and wall-box dimmers.

		Wall-switch occupancy sensors.





		SUBMITTALS

		Product Data:  For each type of product indicated.

		Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.



		QUALITY ASSURANCE

		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.

		Comply with NFPA 70.





		PRODUCTS

		MANUFACTURERS

		Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:

		Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).

		Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

		Leviton Mfg. Company Inc. (Leviton).

		Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).





		STRAIGHT BLADE RECEPTACLES

		Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.

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

		Cooper; 5351 (single), 5352 (duplex).

		Hubbell; HBL5351 (single), CR5352 (duplex).

		Leviton; 5891 (single), 5352 (duplex).

		Pass & Seymour; 5381 (single), 5352 (duplex).







		GFCI RECEPTACLES

		General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped.

		Duplex GFCI Convenience Receptacles, 125 V, 20 A:

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

		Cooper; GF20.

		Pass & Seymour; 2084.







		SNAP SWITCHES

		Comply with NEMA WD 1 and UL 20.

		Switches, 120/277 V, 20 A:

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

		Cooper; 2221 (single pole).

		Hubbell; CS1221 (single pole).

		Leviton; 1221-2 (single pole).

		Pass & Seymour; 20AC1 (single pole).





		Pilot Light Switches, 20 A:

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

		Cooper; 2221PL for 120 V and 277 V.

		Hubbell; HPL1221PL for 120 V and 277 V.

		Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V.

		Pass & Seymour; PS20AC1-PLR for 120 V.



		Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON."





		OCCUPANCY SENSORS

		Wall-Switch Sensors:

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

		Hubbell; AT120 for 120 V, AT277 for 277 V.

		Leviton; ODS 15-ID.



		Description:  Adaptive-technology type, 120/277 V, adjustable time delay up to 20 minutes, 180-degree field of view, with a minimum coverage area of 1T900 sq. ft.1T.



		Long-Range Wall-Switch Sensors:

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

		Hubbell; ATD1600WRP.

		Leviton; ODW12-MRW.

		Watt Stopper (The); DT-200.



		Description:  Dual technology, with both passive-infrared- and ultrasonic-type sensing, 120/277 V, adjustable time delay up to 30 minutes, 110-degree field of view, and a minimum coverage area of 1T1200 sq. ft.1T.



		Wide-Range Wall-Switch Sensors:

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

		Hubbell; ATP120HBRP.

		Leviton; ODWHB-IRW.

		Pass & Seymour; HS1001.

		Watt Stopper (The); CX-100-3.



		Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 150-degree field of view, with a minimum coverage area of 1T1200 sq. ft.1T.





		WALL PLATES

		Single and combination types to match corresponding wiring devices.

		Plate-Securing Screws:  Metal with head color to match plate finish.

		Material for Finished Spaces:  Smooth, high-impact thermoplastic.

		Material for Unfinished Spaces:  Smooth, high-impact thermoplastic.

		Material for Damp Locations:  Thermoplastic with spring-loaded lift cover, and listed and labeled for use in "wet locations."



		Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-resistant thermoplastic with lockable cover.



		FINISHES

		Color:  Wiring device catalog numbers in Section Text do not designate device color.

		Wiring Devices Connected to Utility Power System:  Ivory, unless otherwise indicated or required by NFPA 70 or device listing.







		EXECUTION

		INSTALLATION

		Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.

		Coordination with Other Trades:

		Take steps to insure that devices and their boxes are protected.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the boxes.

		Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.

		Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.

		Install wiring devices after all wall preparation, including painting, is complete.



		Conductors:

		Do not strip insulation from conductors until just before they are spliced or terminated on devices.

		Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.

		The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.

		Existing Conductors:

		Cut back and pigtail, or replace all damaged conductors.

		Straighten conductors that remain and remove corrosion and foreign matter.

		Pigtailing existing conductors is permitted provided the outlet box is large enough.





		Device Installation:

		Replace all devices that have been in temporary use during construction or that show signs that they were installed before building finishing operations were complete.

		Keep each wiring device in its package or otherwise protected until it is time to connect conductors.

		Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.

		Connect devices to branch circuits using pigtails that are not less than 1T6 inches1T in length.

		When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.

		Use a torque screwdriver when a torque is recommended or required by the manufacturer.

		When conductors larger than 12 AWG are installed on 15- or 20-A circuits, splice 12 AWG pigtails for device connections.

		Tighten unused terminal screws on the device.

		When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.



		Receptacle Orientation:

		Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles to the right.



		Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

		Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates.



		IDENTIFICATION

		Comply with Division 26 Section "Identification for Electrical Systems."

		Receptacles:  Identify panelboard and circuit number from which served.  Use hot, stamped or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.





		FIELD QUALITY CONTROL

		Perform tests and inspections and prepare test reports.

		Test Instruments:  Use instruments that comply with UL 1436.

		Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated LED indicators of measurement.



		Tests for Convenience Receptacles:

		Line Voltage:  Acceptable range is 105 to 132 V.

		Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable.

		Ground Impedance:  Values of up to 2 ohms are acceptable.

		GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.

		Using the test plug, verify that the device and its outlet box are securely mounted.

		The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units and...









		262816 Enclosed Switches And Circuit Breakers_SF

		GENERAL

		SUMMARY

		Section Includes:

		Nonfusible switches.

		Molded-case circuit breakers (MCCBs).

		Enclosures.





		DEFINITIONS

		NC:  Normally closed.

		NO:  Normally open.

		SPDT:  Single pole, double throw.



		SUBMITTALS

		Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated.

		Operation and maintenance data.



		QUALITY ASSURANCE

		Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

		Comply with NFPA 70.





		PRODUCTS

		NONFUSIBLE SWITCHES

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

		Eaton Electrical Inc.; Cutler-Hammer Business Unit.

		General Electric Company; GE Consumer & Industrial - Electrical Distribution.

		Siemens Energy & Automation, Inc.

		Square D; a brand of Schneider Electric.



		Type GD, General Duty, Single Throw, 240-V ac, 600 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept two padlocks, and interlocked with cover in closed position.

		Accessories:

		Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.

		Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.

		Lugs:  Suitable for number, size, and conductor material.





		MOLDED-CASE CIRCUIT BREAKERS

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

		Eaton Electrical Inc.; Cutler-Hammer Business Unit.

		General Electric Company; GE Consumer & Industrial - Electrical Distribution.

		Siemens Energy & Automation, Inc.

		Square D; a brand of Schneider Electric.



		General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with available fault currents.

		Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

		Features and Accessories:

		Standard frame sizes, trip ratings, and number of poles.

		Lugs:  Suitable for number, size, trip ratings, and conductor material.

		Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting circuits.





		ENCLOSURES

		Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.

		Indoor, Dry and Clean Locations:  NEMA 250, Type 1.

		Outdoor Locations:  NEMA 250, Type 3R.

		Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4.

		Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  NEMA 250, Type 12.







		EXECUTION

		INSTALLATION

		Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.

		Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.

		Comply with NECA 1.



		IDENTIFICATION

		Comply with requirements in Division 26 Section "Identification for Electrical Systems."

		Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.

		Label each enclosure with engraved metal or laminated-plastic nameplate.





		FIELD QUALITY CONTROL

		Perform tests and inspections.

		Acceptance Testing Preparation:

		Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.

		Test continuity of each circuit.



		Tests and Inspections:

		Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.

		Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.



		Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.

		Prepare test and inspection reports, including a certified report that identifies enclosed switches and circuit breakers and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after rem...







		262913 Enclosed Controllers_SF

		GENERAL

		SUMMARY

		Section includes the following enclosed controllers rated 600 V and less:

		Full-voltage manual.

		Full-voltage magnetic.





		DEFINITIONS

		CPT:  Control power transformer.

		MCCB:  Molded-case circuit breaker.

		MCP:  Motor circuit protector.

		N.C.:  Normally closed.

		N.O.:  Normally open.

		OCPD:  Overcurrent protective device.



		SUBMITTALS

		Product Data:  For each type of enclosed controller.

		Field quality-control reports.

		Operation and maintenance data.



		QUALITY ASSURANCE

		Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

		Comply with NFPA 70.





		PRODUCTS

		FULL-VOLTAGE CONTROLLERS

		General Requirements for Full-Voltage Controllers:  Comply with NEMA ICS 2, general purpose, Class A.

		Motor-Starting Switches:  "Quick-make, quick-break" toggle or push-button action; marked to show whether unit is off or on.

		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:

		Eaton Electrical Inc.; Cutler-Hammer Business Unit.

		General Electric Company; GE Consumer & Industrial - Electrical Distribution.

		Rockwell Automation, Inc.; Allen-Bradley brand.

		Siemens Energy & Automation, Inc.

		Square D; a brand of Schneider Electric.



		Configuration:  Nonreversing.

		Surface mounting.

		Pilot light.



		Fractional Horsepower Manual Controllers:  "Quick-make, quick-break" toggle or push-button action; marked to show whether unit is off, on, or tripped.

		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:

		Eaton Electrical Inc.; Cutler-Hammer Business Unit.

		General Electric Company; GE Consumer & Industrial - Electrical Distribution.

		Rockwell Automation, Inc.; Allen-Bradley brand.

		Siemens Energy & Automation, Inc.

		Square D; a brand of Schneider Electric.



		Configuration:  Nonreversing.

		Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 10 tripping characteristics; heaters matched to nameplate full-load current of actual protected motor; external reset push button; bimetallic type.

		Surface mounting.

		Pilot light.



		Integral Horsepower Manual Controllers:  "Quick-make, quick-break" toggle or push-button action; marked to show whether unit is off, on, or tripped.

		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:

		Eaton Electrical Inc.; Cutler-Hammer Business Unit.

		General Electric Company; GE Consumer & Industrial - Electrical Distribution.

		Rockwell Automation, Inc.; Allen-Bradley brand.

		Siemens Energy & Automation, Inc.

		Square D; a brand of Schneider Electric.



		Configuration: Nonreversing.

		Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 10 tripping characteristics; heaters and sensors in each phase, matched to nameplate full-load current of actual protected motor and having appropriate adjustment for duty cycle...

		Surface mounting.

		Pilot light.



		Magnetic Controllers:  Full voltage, across the line, electrically held.

		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:

		Eaton Electrical Inc.; Cutler-Hammer Business Unit.

		General Electric Company; GE Consumer & Industrial - Electrical Distribution.

		Rockwell Automation, Inc.; Allen-Bradley brand.

		Siemens Energy & Automation, Inc.

		Square D; a brand of Schneider Electric.



		Configuration:  Nonreversing.

		Contactor Coils:  Pressure-encapsulated type.

		Operating Voltage:  Depending on contactor NEMA size and line-voltage rating, manufacturer's standard matching control power or line voltage.



		Power Contacts:  Totally enclosed, double-break, silver-cadmium oxide; assembled to allow inspection and replacement without disturbing line or load wiring.

		Control Circuits:  120-V ac; obtained from integral CPT, with primary and secondary fuses of sufficient capacity to operate integral devices and remotely located pilot, indicating, and control devices.

		Bimetallic Overload Relays:

		Inverse-time-current characteristic.

		Class 10 tripping characteristic.

		Heaters in each phase matched to nameplate full-load current of actual protected motor and with appropriate adjustment for duty cycle.



		Solid-State Overload Relay:

		Switch or dial selectable for motor running overload protection.

		Sensors in each phase.

		Class 10/20 selectable tripping characteristic selected to protect motor against voltage and current unbalance and single phasing.



		External overload reset push button.



		Combination Magnetic Controller:  Factory-assembled combination of magnetic controller, OCPD, and disconnecting means.

		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:

		Eaton Electrical Inc.; Cutler-Hammer Business Unit.

		General Electric Company; GE Consumer & Industrial - Electrical Distribution.

		Rockwell Automation, Inc.; Allen-Bradley brand.

		Siemens Energy & Automation, Inc.

		Square D; a brand of Schneider Electric.



		MCP Disconnecting Means:

		UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with available fault currents, instantaneous-only circuit breaker with front-mounted, field-adjustable, short-circuit trip coordinated with motor locked-rotor amperes.

		Lockable Handle:  Accepts three padlocks and interlocks with cover in closed position.

		Auxiliary contacts "a" and "b" arranged to activate with MCP handle.







		ENCLOSURES

		Enclosed Controllers:  NEMA ICS 6, to comply with environmental conditions at installed location.

		Dry and Clean Indoor Locations:  Type 12.

		Outdoor Locations:  Type 4X.

		Other Wet or Damp Indoor Locations:  Type 4.

		Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  Type 12.





		ACCESSORIES

		Push Buttons, Pilot Lights, and Selector Switches:  NEMA ICS 5; heavy-duty type; factory installed in controller enclosure cover unless otherwise indicated.

		Control Relays:  Auxiliary and adjustable time-delay relays.

		Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays:  Solid-state sensing circuit with isolated output contacts for hard-wired connections.  Provide adjustable undervoltage, overvoltage, and time-delay settings.





		EXECUTION

		INSTALLATION

		Wall-Mounted Controllers:  Install enclosed controllers on walls with tops at uniform height, and with disconnect operating handles not higher than 1T79 inches1T above finished floor, unless otherwise indicated, and by bolting units to wall or mountin...

		Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.

		Install fuses in accordance with manufacturer’s recommendations in control circuits if not factory installed.

		Install heaters in thermal overload relays.  Select heaters based on actual nameplate full-load amperes after motors have been installed.

		Comply with NECA 1.



		IDENTIFICATION

		Identify enclosed controllers, components, and control wiring.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

		Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.

		Label each enclosure with engraved nameplate.

		Label each enclosure-mounted control and pilot device.





		CONTROL WIRING INSTALLATION

		Install wiring between enclosed controllers and remote devices.  Comply with requirements in Division 26 Section "Control-Voltage Electrical Power Cables."

		Bundle, train, and support wiring in enclosures.

		Connect selector switches and other automatic-control selection devices where applicable.

		Connect selector switches to bypass only those manual- and automatic-control devices that have no safety functions when switch is in manual-control position.

		Connect selector switches with enclosed-controller circuit in both manual and automatic positions for safety-type control devices such as low- and high-pressure cutouts, high-temperature cutouts, and motor overload protectors.





		FIELD QUALITY CONTROL

		Perform tests and inspections.

		Acceptance Testing Preparation:

		Test insulation resistance for each enclosed controller, component, connecting supply, feeder, and control circuit.

		Test continuity of each circuit.



		Tests and Inspections:

		Inspect controllers, wiring, components, connections, and equipment installation.

		Test insulation resistance for each enclosed-controller element, component, connecting motor supply, feeder, and control circuits.

		Test continuity of each circuit.

		Verify that voltages at controller locations are within plus or minus 10 percent of motor nameplate rated voltages.  If outside this range for any motor, notify Architect before starting the motor(s).

		Test each motor for proper phase rotation.

		Perform each electrical test and visual and mechanical inspection stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.

		Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

		Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning controls and equipment.



		Enclosed controllers will be considered defective if they do not pass tests and inspections.

		Prepare test and inspection reports.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.



		ADJUSTING

		Set overload-relay pickup and trip ranges.

		Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable instantaneous trip elements.  Initially adjust to six times the motor nameplate full-load ampere ratings and attempt to start motors several times, allowing for mot...



		DEMONSTRATION

		Train Owner's maintenance personnel to adjust, operate, and maintain enclosed controllers.







		262923 Variable-Frequency Motor Controllers_SF

		GENERAL

		SUMMARY

		This Section includes solid-state, pulse-width modulated (PWM), variable frequency controllers (VFCs) for speed control of three-phase, squirrel-cage induction motors.



		SUBMITTALS

		Product Data:  For each type of VFC.

		Field quality-control test reports.

		Operation and maintenance data.

		Load-current and list of settings of adjustable overload relays.



		QUALITY ASSURANCE

		Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100.

		Comply with NFPA 70.

		Product Selection for Restricted Space:  Drawings indicate maximum dimensions for VFCs, minimum clearances between VFCs, and adjacent surfaces and other items.  Comply with indicated maximum dimensions and clearances.



		PROJECT CONDITIONS

		Environmental Limitations:  Rate equipment for continuous operation, capable of driving full load without derating, under the following conditions, unless otherwise indicated:

		Ambient Temperature:  0 to 40 deg C.

		Humidity:  Less than 90 percent (noncondensing).

		Altitude:  Not exceeding 1T3300 feet1T.





		COORDINATION

		Coordinate features of VFCs, installed units, and accessory devices with pilot devices and control circuits to which they connect.

		Coordinate features, accessories, and functions of each VFC and each installed unit with ratings and characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and load.





		PRODUCTS

		MANUFACTURERS

		Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

		ABB Power Distribution, Inc.; ABB Control, Inc. Subsidiary.

		Baldor Electric Company (Graham).

		Danfoss Inc.; Danfoss Electronic Drives Div.

		Eaton Corporation; Cutler-Hammer Products.

		General Electric Company; GE Industrial Systems.

		Rockwell Automation; Allen-Bradley Co.; Industrial Control Group.

		Siemens Energy and Automation; Industrial Products Division.

		Square D.

		Toshiba International Corporation.





		VARIABLE FREQUENCY CONTROLLERS

		Description:  NEMA ICS 2, IGBT, PWM, VFC; listed and labeled as a complete unit and arranged to provide variable speed of an NEMA MG 1, Design B, 3-phase induction motor by adjusting output voltage and frequency.

		Provide unit suitable for operation of premium-efficiency motor as defined by NEMA MG 1.



		Design and Rating:  Match load type such as fans, blowers, and pumps; and type of connection used between motor and load such as direct or through a power-transmission connection.

		Output Rating:  3-phase; 6 to 60 Hz, with voltage proportional to frequency throughout voltage range.

		Unit Operating Requirements:

		Input ac voltage tolerance of 208 V, plus or minus 5 percent.

		Input frequency tolerance of 50/60 Hz, plus or minus 6 percent.

		Minimum Efficiency:  96 percent at 60 Hz, full load.

		Minimum Displacement Primary-Side Power Factor:  96 percent.

		Overload Capability:  1.1 times the base load current for 60 seconds; 2.0 times the base load current for 3 seconds.

		Starting Torque:  100 percent of rated torque.

		Speed Regulation:  Plus or minus 1 percent.



		Isolated control interface to allow controller to follow control signal over an 11:1 speed range.

		Electrical Signal:  4 to 20 mA at 24 V.

		Pneumatic Signal:  3 to 15 psig (20 to 104 kPa).



		Internal Adjustability Capabilities:

		Minimum Speed:  5 to 25 percent of maximum rpm.

		Maximum Speed:  80 to 100 percent of maximum rpm.

		Acceleration:  2 to a minimum of 22 seconds.

		Deceleration:  2 to a minimum of 22 seconds.

		Current Limit:  50 to a minimum of 110 percent of maximum rating.



		Self-Protection and Reliability Features:

		Input transient protection by means of surge suppressors.

		Under- and overvoltage trips; inverter overtemperature, overload, and overcurrent trips.

		Motor Overload Relay:  Adjustable and capable of NEMA ICS 2, Class 10 performance.

		Notch filter to prevent operation of the controller-motor-load combination at a natural frequency of the combination.

		Instantaneous line-to-line and line-to-ground overcurrent trips.

		Loss-of-phase protection.

		Reverse-phase protection.

		Short-circuit protection.

		Motor overtemperature fault.



		Automatic Reset/Restart:  Attempts three restarts after controller fault or on return of power after an interruption and before shutting down for manual reset or fault correction.  Bidirectional autospeed search shall be capable of starting into rotat...

		Power-Interruption Protection:  To prevent motor from re-energizing after a power interruption until motor has stopped.

		Torque Boost:  Automatically varies starting and continuous torque to at least 1.5 times the minimum torque to ensure high-starting torque and increased torque at slow speeds.

		Motor Temperature Compensation at Slow Speeds:  Adjustable current fall-back based on output frequency for temperature protection of self-cooled, fan-ventilated motors at slow speeds.

		Status Lights:  Door-mounted LED indicators shall indicate the following conditions:

		Power on.

		Run.

		Overvoltage.

		Line fault.

		Overcurrent.

		External fault.



		Panel-Mounted Operator Station:  Start-stop and auto-manual selector switches with manual speed control potentiometer and elapsed time meter.

		Indicating Devices:  Meters or digital readout devices and selector switch, mounted flush in controller door and connected to indicate the following controller parameters:

		Output frequency (Hz).

		Motor speed (rpm).

		Motor status (running, stop, fault).

		Motor current (amperes).

		Motor torque (percent).

		Fault or alarming status (code).

		PID feedback signal (percent).

		DC-link voltage (VDC).

		Set-point frequency (Hz).

		Motor output voltage (V).



		Control Signal Interface:

		Electric Input Signal Interface:  A minimum of 2 analog inputs (0 to 10 V or 0/4-20 mA) and 6 programmable digital inputs.

		Pneumatic Input Signal Interface:  1T3 to 15 psig1T.

		Remote Signal Inputs:  Capability to accept any of the following speed-setting input signals from the BMS or other control systems:

		0 to 10-V dc.

		0-20 or 4-20 mA.

		Potentiometer using up/down digital inputs.

		Fixed frequencies using digital inputs.

		RS485.

		Keypad display for local hand operation.



		Output Signal Interface:

		A minimum of 1 analog output signal (0/4-20 mA), which can be programmed to any of the following:

		Output frequency (Hz).

		Output current (load).

		DC-link voltage (VDC).

		Motor torque (percent).

		Motor speed (rpm).

		Set-point frequency (Hz).





		Remote Indication Interface:  A minimum of 2 dry circuit relay outputs (120-V ac, 1 A) for remote indication of the following:

		Motor running.

		Set-point speed reached.

		Fault and warning indication (overtemperature or overcurrent).

		PID high- or low-speed limits reached.





		Communications:  Provide an RS485 interface allowing VFC to be used with an external system within a multidrop LAN configuration.  Interface shall allow all parameter settings of VFC to be programmed via BMS control.  Provide capability for VFC to ret...

		Manual Bypass:  Magnetic contactor arranged to safely transfer motor between controller output and bypass controller circuit when motor is at zero speed.  Controller-off-bypass selector switch sets mode, and indicator lights give indication of mode se...

		Bypass Controller:  NEMA ICS 2, full-voltage, nonreversing enclosed controller with across-the-line starting capability in manual-bypass mode.  Provide motor overload protection under both modes of operation with control logic that allows common start...

		Integral Disconnecting Means:  NEMA AB 1, instantaneous-trip circuit breaker with lockable handle.

		Isolating Switch:  Non-load-break switch arranged to isolate VFC and permit safe troubleshooting and testing, both energized and de-energized, while motor is operating in bypass mode.

		Remote Indicating Circuit Terminals:  Mode selection, controller status, and controller fault.



		ENCLOSURES

		Enclosure Type: NEMA Type 4X (outdoor); NEMA Type 12 (indoor).



		ACCESSORIES

		Devices shall be factory installed in controller enclosure, unless otherwise indicated.

		Push-Button Stations, Pilot Lights, and Selector Switches:  NEMA ICS 2, heavy-duty type.

		Stop and Lockout Push-Button Station:  Momentary-break, push-button station with a factory-applied hasp arranged so padlock can be used to lock push button in depressed position with control circuit open.

		Control Relays:  Auxiliary and adjustable time-delay relays.

		Standard Displays:

		Output frequency (Hz).

		Set-point frequency (Hz).

		Motor current (amperes).

		DC-link voltage (VDC).

		Motor torque (percent).

		Motor speed (rpm).

		Motor output voltage (V).



		Historical Logging Information and Displays:

		Real-time clock with current time and date.

		Running log of total power versus time.

		Total run time.

		Fault log, maintaining last four faults with time and date stamp for each.



		Current-Sensing, Phase-Failure Relays for Bypass Controller:  Solid-state sensing circuit with isolated output contacts for hard-wired connection; arranged to operate on phase failure, phase reversal, current unbalance of from 30 to 40 percent, or los...



		FACTORY FINISHES

		Finish:  Manufacturer's standard paint applied to VFCs before shipping.





		EXECUTION

		APPLICATIONS

		Select features of each VFC to coordinate with ratings and characteristics of supply circuit and motor; required control sequence; and duty cycle of motor, controller, and load.

		Select horsepower rating of controllers to suit motor controlled.



		INSTALLATION

		Comply with mounting and anchoring requirements specified in Division 26 Section "Hangers and Supports for Electrical Systems."



		IDENTIFICATION

		Identify VFCs, components, and control wiring according to Division 26 Section "Identification for Electrical Systems."

		Operating Instructions:  Frame printed operating instructions for VFCs, including control sequences and emergency procedures.  Fabricate frame of finished metal, and cover instructions with clear acrylic plastic.  Mount on front of VFC units.



		CONTROL WIRING INSTALLATION

		Install wiring between VFCs and remote devices according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

		Bundle, train, and support wiring in enclosures.

		Connect hand-off-automatic switch and other automatic-control devices where applicable.

		Connect selector switches to bypass only manual- and automatic-control devices that have no safety functions when switch is in hand position.

		Connect selector switches with control circuit in both hand and automatic positions for safety-type control devices such as low- and high-pressure cutouts, high-temperature cutouts, and motor overload protectors.





		FIELD QUALITY CONTROL

		Prepare for acceptance tests as follows:

		Test insulation resistance for each enclosed controller element, bus, component, connecting supply, feeder, and control circuit.

		Test continuity of each circuit.



		Manufacturer's Field Service:  Engage a factory-authorized service representative to perform the following:

		Inspect controllers, wiring, components, connections, and equipment installation.

		Assist in field testing of equipment including pretesting and adjusting of solid-state controllers.

		Report results in writing.



		Perform the following field tests and inspections and prepare test reports:

		Perform each electrical test and visual and mechanical inspection, except optional tests, stated in NETA ATS.  Certify compliance with test parameters.

		Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.





		ADJUSTING

		Set field-adjustable circuit-breaker trip ranges.



		DEMONSTRATION

		Train Owner’s maintenance personnel to adjust, operate, and maintain controllers.







		264313 Transient-Voltage Suppression For Low-Voltage Electrical Power Circuits_SF

		GENERAL

		SUMMARY

		Section includes field-mounted TVSS for low-voltage (120 to 600 V) power distribution and control equipment.



		SUBMITTALS

		Product Data:  For each type of product indicated.  Include rated capacities, operating weights, electrical characteristics, furnished specialties, and accessories.

		Field quality-control reports.

		Operation and maintenance data.

		Warranties:  Sample of special warranties.



		QUALITY ASSURANCE

		Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a testing agency, and marked for intended location and application.

		Comply with IEEE C62.41.2 and test devices according to IEEE C62.45.

		Comply with NEMA LS 1.

		Comply with UL 1449.

		Comply with NFPA 70.



		WARRANTY

		Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of surge suppressors that fail in materials or workmanship within specified warranty period.

		Warranty Period:  Five years from date of Substantial Completion.







		PRODUCTS

		SERVICE ENTRANCE SUPPRESSORS

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

		ABB USA.

		AC Data Solutions.

		Advanced Protection Technologies Inc. (APT).

		Atlantic Scientific.

		Current Technology Inc.; Danaher Power Solutions.

		Danaher Power Solutions; United Power Products.

		Eaton Electrical Inc.; Cutler-Hammer Business Unit.

		General Electric Company; GE Consumer & Industrial - Electrical Distribution.

		Intermatic, Inc.

		LEA International.

		Leviton Mfg. Company Inc.

		Liebert Corporation; a division of Emerson Network Power.

		Northern Technologies, Inc.; a division of Emerson Network Power.

		Siemens Energy & Automation, Inc.

		Square D; a brand of Schneider Electric.

		Surge Suppression Incorporated.



		Surge Protection Devices:

		Non-modular.

		LED indicator lights for power and protection status.

		Comply with UL 1449.

		Fuses, rated at 200-kA interrupting capacity.

		Fabrication using bolted compression lugs for internal wiring.

		Redundant suppression circuits.

		Arrangement with wire connections to phase buses, neutral bus, and ground bus.

		LED indicator lights for power and protection status.



		Peak Single-Impulse Surge Current Rating:  160 kA per mode/320 kA per phase.

		Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE C62.41.2

		Line to Neutral:  70,000 A.

		Line to Ground:  70,000 A.

		Neutral to Ground:  50,000 A.



		Protection modes and UL 1449 SVR for grounded wye circuits with 208Y/120 V, 3-phase, 4-wire circuits shall be as follows:

		Line to Neutral:  400 V for 208Y/120 V.

		Line to Ground:  400 V for 208Y/120 V.

		Neutral to Ground:  400 V for 208Y/120 V.

		Line to Line: 1000 V for 2084/120 V.



		Short Circuit Current Rating (SCCR): SCCR at least equal to the available fault current a point of use.



		ENCLOSURES

		Indoor Enclosures:  NEMA 250 Type 1.

		Outdoor Enclosures:  NEMA 250 Type 3R.





		EXECUTION

		INSTALLATION

		Install TVSS devices at service entrance on load side, with ground lead bonded to service entrance ground.

		Install TVSS devices for panelboards and auxiliary panels with conductors or buses between suppressor and points of attachment as short and straight as possible.  Do not exceed manufacturer's recommended lead length.  Do not bond neutral and ground.

		Provide circuit breaker as a dedicated disconnecting means for TVSS as indicated.





		FIELD QUALITY CONTROL

		Perform tests and inspections.

		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:

		Perform each visual and mechanical inspection and electrical test stated in NETA ATS, "Surge Arresters, Low-Voltage Surge Protection Devices" Section.  Certify compliance with test parameters.

		After installing TVSS devices but before electrical circuitry has been energized, test for compliance with requirements.

		Complete startup checks according to manufacturer's written instructions.



		TVSS device will be considered defective if it does not pass tests and inspections.

		Prepare test and inspection reports.



		STARTUP SERVICE

		Do not energize or connect service entrance equipment to their sources until TVSS devices are installed and connected.

		Do not perform insulation resistance tests of the distribution wiring equipment with the TVSS installed.  Disconnect before conducting insulation resistance tests, and reconnect immediately after the testing is over.



		DEMONSTRATION

		Train Owner's maintenance personnel to maintain TVSS devices.







		265100 Interior Lighting_SF

		GENERAL

		SUMMARY

		This Section includes the following:

		Interior lighting fixtures, lamps, and ballasts.

		Emergency lighting units.

		Exit signs.

		Lighting fixture supports.



		See Division 26 Section "Wiring Devices" for manual wall-box dimmers for incandescent lamps.

		See Division 26 Section "Lighting Control Devices" for automatic control of lighting, including time clocks, photoelectric relays, and occupancy sensors.



		SUBMITTALS

		Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include data on features, accessories, finishes.



		QUALITY ASSURANCE

		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.

		Comply with NFPA 70.





		PRODUCTS

		MANUFACTURERS

		Reference the Luminaire Schedule indicated

		Basis-of-Design Product:  The design for each lighting fixture is based on the product named.  Subject to compliance with requirements, provide either the named product or a comparable product by one of the other manufacturers specified.





		LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS

		Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.

		Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5 and NEMA LE 5A as applicable.

		HID Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5B.

		Metal Parts:  Free of burrs and sharp corners and edges.

		Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent warping and sagging.

		Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from fall...

		Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:

		White Surfaces:  85 percent.

		Specular Surfaces:  83 percent.

		Diffusing Specular Surfaces:  75 percent.

		Laminated Silver Metallized Film:  90 percent.



		Plastic Diffusers, Covers, and Globes:

		Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.

		Lens Thickness:  At least 1T0.125 inch1T minimum unless different thickness is indicated.

		UV stabilized.



		Glass:  Annealed crystal glass, unless otherwise indicated.





		BALLASTS

		Electronic Ballasts for Linear Fluorescent Lamps:  Comply with ANSI C82.11; instant-start type, unless otherwise indicated, and designed for type and quantity of lamps served.  Ballasts shall be designed for full light output.

		Sound Rating:  A.

		Total Harmonic Distortion Rating:  Less than 10 percent.

		Transient Voltage Protection:  IEEE C62.41, Category A or better.

		Operating Frequency:  20 kHz or higher.

		Lamp Current Crest Factor:  1.7 or less.

		BF:  0.85 or higher.

		Power Factor:  0.95 or higher.



		Ballasts for Compact Fluorescent Lamps:  Electronic programmed rapid-start type, complying with ANSI C 82.11, designed for type and quantity of lamps indicated.  Ballast shall be designed for full light output unless dimmer or bi-level control is indi...

		Lamp end-of-life detection and shutdown circuit.

		Automatic lamp starting after lamp replacement.

		Sound Rating:  A.

		Total Harmonic Distortion Rating:  Less than 20 percent.

		Transient Voltage Protection:  IEEE C62.41, Category A or better.

		Operating Frequency:  20 kHz or higher.

		Lamp Current Crest Factor:  1.7 or less.

		BF:  0.95 or higher, unless otherwise indicated.

		Power Factor:  0.95 or higher.

		Interference:  Comply with 47 CFR, Chapter 1, Part 18, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.

		Ballast Case Temperature:  75 deg C, maximum.



		Internal-Type Emergency Fluorescent Power Unit:  Self-contained, modular, battery-inverter unit, factory mounted within lighting fixture body and compatible with ballast.  Comply with UL 924.

		Emergency Connection:  Operate 1 fluorescent lamp(s) continuously at an output of 1400 lumens each.  Connect unswitched circuit to battery-inverter unit and switched circuit to fixture ballast.

		Night-Light Connection:  Operate one fluorescent lamp continuously.

		Test Push Button and Indicator Light:  Visible and accessible without opening fixture or entering ceiling space.

		Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.

		Indicator Light:  LED indicates normal power on.  Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.



		Battery:  Sealed, maintenance-free, nickel-cadmium type.

		Charger:  Fully automatic, solid-state, constant-current type with sealed power transfer relay.



		Electronic Ballast for Metal-Halide Lamps:  Include the following features unless otherwise indicated:

		Lamp end-of-life detection and shutdown circuit.

		Sound Rating:  A.

		Total Harmonic Distortion Rating:  Less than 15 percent.

		Transient Voltage Protection:  IEEE C62.41, Category A or better.

		Lamp Current Crest Factor:  1.5 or less.

		Power Factor:  .90 or higher.

		Interference:  Comply with 47 CFR, Chapter 1, Part 18, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.

		Protection:  Class P thermal cutout.





		EXIT SIGNS

		Internally Lighted Signs:  Comply with UL 924; for sign colors, visibility, luminance, and lettering size, comply with authorities having jurisdiction.

		Lamps for AC Operation:  LEDs, 70,000 hours minimum rated lamp life.





		LAMPS

		Low-Mercury Fluorescent Lamps:  Comply with EPA's toxicity characteristic leaching procedure test; shall yield less than 0.2 mg of mercury per liter when tested according to NEMA LL 1.

		T8 Rapid-Start low-mercury Fluorescent Lamps:  Rated 32 W maximum, nominal length 1T48 inches1T, 2800 initial lumens (minimum), CRI 75 (minimum), color temperature 3500 K, and average rated life 20,000 hours, unless otherwise indicated.

		Compact Fluorescent Lamps:  4-Pin, low mercury, CRI 80 (minimum), color temperature 3500 K, average rated life of 10,000 hours at 3 hours operation per start, unless otherwise indicated.

		13 W:  T4, double or triple tube, rated 900 initial lumens (minimum).

		18 W:  T4, double or triple tube, rated 1200 initial lumens (minimum).

		26 W:  T4, double or triple tube, rated 1800 initial lumens (minimum).

		32 W:  T4, triple tube, rated 2400 initial lumens (minimum).

		42 W:  T4, triple tube, rated 3200 initial lumens (minimum).

		55 W:  T4, triple tube, rated 4300 initial lumens (minimum).



		Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and color temperature 4000 K.

		Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and color temperature 4000 K.



		LIGHTING FIXTURE SUPPORT COMPONENTS

		Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports and nonmetallic channel and angle supports.

		Single-Stem Hangers:  1T1/2-inch1T steel tubing with swivel ball fittings and ceiling canopy.  Finish same as fixture.

		Twin-Stem Hangers:  Two, 1T1/2-inch1T steel tubes with single canopy designed to mount a single fixture.  Finish same as fixture.

		Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 1T12 gage1T.

		Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, 1T12 gage1T.

		Rod Hangers:  1T3/16-inch1T minimum diameter, cadmium-plated, threaded steel rod.

		Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded attachment, cord, and locking-type plug.





		EXECUTION

		INSTALLATION

		Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each fixture.

		Comply with NFPA 70 for minimum fixture supports.

		Suspended Lighting Fixture Support:

		Pendants and Rods:  Where longer than 1T48 inches1T, brace to limit swinging.

		Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.



		Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."



		FIELD QUALITY CONTROL

		Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify transfer from normal power to battery and retransfer to normal.

		Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.
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SECTION 323113 - CHAIN LINK FENCES AND GATES 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


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


1.2 SUMMARY 


A. Section Includes: 


1. Chain-link fences. 
2. Gates:  swing. 


B. Related Sections: 


1. Division 03 Section Cast-in-Place Concrete  
2. Division 26 Sections for electrical service and connections for motor operators, controls, limit and 


disconnect switches, and safety features and for system disconnect switches. 


1.3 PERFORMANCE REQUIREMENTS 


A. Delegated Design:  Design chain-link fences and gates, including comprehensive engineering analysis by 
a qualified professional engineer, using performance requirements and design criteria indicated. 


B. Structural Performance:  Chain-link fence and gate framework shall withstand the effects of gravity loads 
and the following loads and stresses within limits and under conditions indicated according to ASCE 7 : 


1. Minimum Post Size:  Determine according to ASTM F 1043 for framework up to 12 feet (3.66 m) 
high, and post spacing not to exceed 10 feet (3 m)  


C. Lightning Protection System:  Maximum grounding-resistance value of 25 ohms under normal dry 
conditions. 


1.4 ACTION SUBMITTALS 


A. Product Data:  For each type of product indicated. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for chain-link fences and gates. 


1. Fence and gate posts, rails, and fittings. 
2. Chain-link fabric, reinforcements, and attachments. 
3. Accessories:  Lock Set 
4. Gates and hardware. 


B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.  Show 
accessories, hardware, gate operation, and operational clearances. 


C. Samples for Initial Selection:  For components with factory-applied color finishes. 
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1.5 INFORMATIONAL SUBMITTALS 


A. Qualification Data:  For qualified professional engineer. 


B. Warranty:  Sample of special warranty. 


1.6 CLOSEOUT SUBMITTALS 


A. Operation and Maintenance Data:  For the following to include in emergency, operation, and maintenance 
manuals: 


1. Polymer finishes. 
2. Gate hardware. 


1.7 QUALITY ASSURANCE 


A. Testing Agency Qualifications:  For testing fence grounding.  Member company of NETA or an NRTL. 


1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing. 


1.8 PROJECT CONDITIONS 


A. Field Measurements:  Verify layout information for chain-link fences and gates shown on Drawings in 
relation to property survey and existing structures.  Verify dimensions by field measurements. 


1.9 WARRANTY 


A. Special Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace components 
of chain-link fences and gates that fail in materials or workmanship within specified warranty period. 


1. Failures include, but are not limited to, the following: 


a. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
 


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


PART 2 - PRODUCTS 


2.1 CHAIN-LINK FENCE FABRIC 


A. General:  Provide fabric in one-piece heights measured between top and bottom of outer edge of selvage 
knuckle or twist.  Comply with CLFMI Product Manual and with requirements indicated below: 


1. Fabric Height:  As indicated on Drawings. 
2. Steel Wire Fabric:  Wire with a diameter of 0.192 inch (4.88 mm). 


a. Polymer-Coated Fabric:  ASTM F 668, Class 1 over zinc-coated steel wire. 


1) Color:   Black  complying with ASTM F 934. 
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2.2 FENCE FRAMING 


A. Posts and Rails:  Comply with ASTM F 1043 for framing, including rails, braces, and line; terminal; and 
corner posts.  Provide members with minimum dimensions and wall thickness according to 
ASTM F 1043[ or ASTM F 1083] based on the following: 


1. Fence Height As indicated on Drawings. 
2. Horizontal Framework Members:  Intermediate top and bottom rails complying with ASTM F 1043. 


a. Type A, consisting of not less than minimum 2.0-oz./sq. ft. (0.61-kg/sq. m) average zinc 
coating per ASTM A 123/A 123M or 4.0-oz./sq. ft. (1.22-kg/sq. m) zinc coating per 
ASTM A 653/A 653M. 


b. Type B, zinc with organic overcoat, consisting of a minimum of 0.9 oz./sq. ft. (0.27 kg/sq. m) 
of zinc after welding, a chromate conversion coating, and a clear, verifiable polymer film. 


c. External, Type B, zinc with organic overcoat, consisting of a minimum of 0.9 oz./sq. ft. (0.27 
kg/sq. m) of zinc after welding, a chromate conversion coating, and a clear, verifiable 
polymer film.  Internal, Type D, consisting of 81 percent, not less than 0.3-mil- (0.0076-mm-) 
thick, zinc-pigmented coating. 


d. Type C, Zn-5-Al-MM alloy, consisting of not less than 1.8-oz./sq. ft. (0.55-kg/sq. m) coating. 
e. Coatings:  Any coating above. 


3. Polymer coating over metallic coating. 


a. Color:  Black, complying with ASTM F 934. 


2.3 SWING GATES 


A. General:  Comply with ASTM F 900 for gate posts and single swing gate types] 
1. Gate Fabric Height:  As indicated in drawings. 


B. Pipe and Tubing: 


1. Zinc-Coated Steel:  Comply with ASTM F 1043 and ASTM F 1083; manufacturer's standard 
protective coating and finish. 


2. Gate Posts:  Round tubular steel 
3. Gate Frames and Bracing:  Round tubular steel. 


C. Frame Corner Construction:  Welded or assembled with corner fittings. 


D. Hardware: 


1. Hinges:  180-degree swing. 
2. Latches permitting operation from both sides of gate[with provision for padlocking accessible from 


both sides of gate. 
3. Provide Padlock and Chain:   . 
4. Provide Closer: .>. 


2.4 FITTINGS 


A. General:  Comply with ASTM F 626. 


B. Post Caps:  Provide for each post. 


1. Provide line post caps with loop to receive tension wire or top rail. 
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C. Tension Bars:  Steel length not less than 2 inches (50 mm) shorter than full height of chain-link fabric.  
Provide one bar for each gate and end post, and two for each corner and pull post, unless fabric is 
integrally woven into post. 


D. Tie Wires, Clips, and Fasteners:  According to ASTM F 626. 


1. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, complying 
with the following: 


a. Hot-Dip Galvanized Steel:  0.148-inch- (3.76-mm- diameter wire; galvanized coating 
thickness matching coating thickness of chain-link fence fabric. 


E. Finish: 


1. Metallic Coating for Pressed Steel or Cast Iron:  Not less than 1.2 oz. /sq. ft. (366 g /sq. m) zinc. 


a. Polymer coating over metallic coating. 


2.5 GROUT AND ANCHORING CEMENT 


A. Nonshrink, Nonmetallic Grout:  Premixed, factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107.  Provide grout, recommended in writing by manufacturer, for exterior 
applications. 


B. Erosion-Resistant Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-controlled 
expansion cement formulation for mixing with potable water at Project site to create pourable anchoring, 
patching, and grouting compound.  Provide formulation that is resistant to erosion from water exposure 
without needing protection by a sealer or waterproof coating and that is recommended in writing by 
manufacturer, for exterior applications. 


2.6 FENCE GROUNDING 


A. Conductors:  Bare, solid wire for No. 6 AWG and smaller; stranded wire for No. 4 AWG and larger. 


1. Material above Finished Grade Aluminum. 
2. Material on or below Finished Grade:  Copper. 
3. Bonding Jumpers:  Braided copper tape, 1 inch (25 mm) wide, woven of No. 30 AWG bare copper 


wire, terminated with copper ferrules. 


B. Connectors and Grounding Rods:  Comply with UL 467. 


1. Connectors for Below-Grade Use:  Exothermic welded type. 
2. Grounding Rods:  Copper-clad steel, 5/8 by 96 inches (16 by 2440 mm). 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine areas and conditions, with Installer present, for compliance with requirements for a verified 
survey of property lines and legal boundaries, site clearing, earthwork, pavement work, and other 
conditions affecting performance of the Work. 


1. Do not begin installation before final grading is completed unless otherwise permitted by Architect. 







Construction Documents 
Lincoln Splash Park, Palmetto, FL 


 


 
SECTION 323113                                      ISSUED 08/16/2010 Page 5 of 7
 


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


3.2 PREPARATION 


A. Stake locations of fence lines, gates, and terminal posts.  Do not exceed intervals of 500 feet (152.5 m) or 
line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, underground structures, 
benchmarks, and property monuments. 


3.3 INSTALLATION, GENERAL 


3.4 CHAIN-LINK FENCE INSTALLATION 


A. Post Excavation:  Drill or hand-excavate holes for posts to diameters and spacings indicated, in firm, 
undisturbed soil. 


B. Post Setting:  Set posts in concrete at indicated spacing into firm, undisturbed soil. 


1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in position 
during setting with concrete or mechanical devices. 


2. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or tamp for 
consolidation.  Protect aboveground portion of posts from concrete splatter. 


a. Concealed Concrete:  as indicated on Drawings to allow covering with surface material. 


C. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull posts at 
changes in horizontal or vertical alignment of 15 degrees or more. 


D. Line Posts:  Space line posts uniformly at5 feet (3 m)] o.c following the contour of the splash pad and 
connection to the building.. 


E. Post Bracing and Intermediate Rails:  Install according to ASTM F 567, maintaining plumb position and 
alignment of fencing.  Diagonally brace terminal posts to adjacent line posts with truss rods and 
turnbuckles.  Install braces at end and gate posts and at both sides of corner and pull posts. 


1. Locate horizontal braces at midheight of fabric 72 inches (1830 mm) or higher, on fences with top 
rail and at two-third fabric height on fences without top rail.  Install so posts are plumb when 
diagonal rod is under proper tension. 


F. Top Rail:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Run rail 
continuously through line post caps, bending to radius for curved runs and terminating into rail end 
attached to posts or post caps fabricated to receive rail at terminal posts.  Provide expansion couplings as 
recommended in writing by fencing manufacturer. 


G. Intermediate and Bottom Rails:  Install and secure to posts with fittings. 


H. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave [1 inch (25.4 mm)] [2 inches (50 
mm)] between finish grade or surface and bottom selvage unless otherwise indicated.  Pull fabric taut and 
tie to posts, rails, and tension wires.  Anchor to framework so fabric remains under tension after pulling 
force is released. 


I. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts with 
tension bands spaced not more than 15 inches (380 mm) o.c. 


J. Tie Wires:  Use wire of proper length to firmly secure fabric to line posts and rails.  Attach wire at one end 
to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other end to chain-link 
fabric per ASTM F 626.  Bend ends of wire to minimize hazard to individuals and clothing. 
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1. Maximum Spacing:  Tie fabric to line posts at 12 inches (300 mm) o.c. and to braces at 24 inches 
(610 mm) o.c. 


K. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence opposite the fabric 
side. 


3.5 GATE INSTALLATION 


A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening 
without interference.  Attach fabric as for fencing.  Attach hardware using tamper-resistant or concealed 
means.  Install ground-set items in concrete for anchorage.  Adjust hardware for smooth operation and 
lubricate where necessary. 


3.6 GROUNDING AND BONDING 


A. Fence Grounding:  Install at maximum intervals of [1500 feet (450 m)] except as follows: 


1. Fences within 100 Feet (30 m) of Buildings, Structures, Walkways, and Roadways:  Ground at 
maximum intervals of 750 feet (225 m). 


a. Gates and Other Fence Openings:  Ground fence on each side of opening. 


1) Bond metal gates to gate posts. 
2) Bond across openings, with and without gates, except openings indicated as 


intentional fence discontinuities.  Use No. 2 AWG wire and bury it at least 18 inches 
(460 mm) below finished grade. 


B. Bonding Method for Gates:  Connect bonding jumper between gate post and gate frame. 


C. Connections:  Make connections to minimize possibility of galvanic action or electrolysis.  Select 
connectors, connection hardware, conductors, and connection methods so metals in direct contact will be 
galvanically compatible. 


1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact 
points closer in order of galvanic series. 


2. Make connections with clean, bare metal at points of contact. 
3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps. 
4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and mechanical 


clamps. 
5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration 


of moisture to contact surfaces. 


3.7 FIELD QUALITY CONTROL 


A. Grounding-Resistance Testing:  Engage a qualified testing agency to perform tests and inspections. 


1. Grounding-Resistance Tests:  Subject completed grounding system to a megger test at each 
grounding location.  Measure grounding resistance no fewer than two full days after last trace of 
precipitation, without soil having been moistened by any means other than natural drainage or 
seepage and without chemical treatment or other artificial means of reducing natural grounding 
resistance.  Perform tests by two-point method according to IEEE 81. 


2. Excessive Grounding Resistance:  If resistance to grounding exceeds specified value, notify 
Architect promptly.  Include recommendations for reducing grounding resistance and a proposal to 
accomplish recommended work. 


3. Report:  Prepare test reports certified by a testing agency of grounding resistance at each test 
location.  Include observations of weather and other phenomena that may affect test results. 
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3.8 ADJUSTING 


A. Gates:  Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, 
distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range.  
Confirm that latches and locks engage accurately and securely without forcing or binding. 


END OF SECTION 323113 
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SECTION 32 84 00  -  PLANTING IRRIGATION  
 


PART 1 – GENERAL 
 
RELATED DOCUMENTS 
 
Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division-1 
Specification sections, apply to the work of this section. 
 
DESCRIPTION OF WORK 
 
The extent of underground sprinkler system is shown on the drawings 
 
Coordination:  Coordinate and cooperate with other trades including but not limited to earthwork, landscape work, 
concrete work, masonry work, electrical and plumbing to enable the work to proceed as rapidly and efficiently as 
possible. 
 
Guarantee:  All work shall be guaranteed for one year from date of final acceptance against all defects and 
malfunctions in material, equipment and workmanship. 
 


1. The guarantee shall also cover repair of damage to any part of the premises resulting form leaks or other 
defects in material, equipment and workmanship. Repairs shall be done promptly at no cost to the Owner. 
The Contractor shall not be responsible for work damaged by others. The guarantee shall state the name 
of the Owner, providing guarantee, address and telephone number. It shall be signed by the chief 
executive of the Contractor and notarized. Manufacturer’s warranties shall not relieve the Contractor, and 
the Contractor of his liability under the guarantee. 


 
2. If, within ten (10) days after mailing of a written notice by the Owner to the Contractor requesting repairs 


or replacement resulting from a breach of warranty, the Contractor shall neglect to make or undertake 
with due diligence to make the same, the Owner may make such repairs at the Contractor’s expense. In 
the case of emergency where, in the judgment of the Owner, delay would cause serious loss or damage, 
repairs or replacement may be made without notice being sent to the Contractor, and the Contractor shall 
pay the cost thereof. 


 
On-site Observation:  At any time during the installation of the irrigation system the Owner, or Architect, may visit 
the site to observe work underway. Upon request, the Contractor shall uncover specified work as directed by the 
Owner, or Architect without additional compensation. Should the material, workmanship or method of installation 
not meet the standards specified herein, the contractor shall replace the work at his own expense. 
 
Workmanship:  All work by the Contractor shall be installed by skilled personnel, proficient in the trades required, 
in a neat, orderly and responsible manner with recognized standards of workmanship. The Contractor shall have 
had considerable experience and demonstrated ability in the installation of sprinkler systems of this type. To 
demonstrate ability and experience necessary for this project, Contractor shall submit, to the Architect, the 
following: 
 


1. List of three (3) projects completed in last two (2) years of similar complexity to this project. 
Description of projects shall include: 
 


A. Name of Project 
B. Location 
C. Owner’s name, address and business phone number 
D. Scope of work and contract amount 


 
SUBMITTALS 
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Product Data: Submit samples and manufacturer’s technical data to the Landscape Architect including installation 
instructions for the underground sprinkler system. 
 
Shop Drawings:  If required, submit shop drawings to the Architect for the landscape irrigation system including 
plan layout and details illustrating location and type of heads, valves, piping circuits, controls and accessories. 
 
Operations and Maintenance Manuals:  The Contractor shall prepare and deliver to the Architect at substantial 
completion a minimum of three (3) hard cover binders with tree rings containing the following information: 
 


1. Index sheet stating the Contractor’s address and business telephone number, list of equipment with 
name(s) and address(es) of local manufacturer’s representative(s). 


 
2. Catalog and parts sheets on every material and equipment installed under this contract. 


 
3. Complete operating and maintenance instruction on all major equipment. 


 
4. Provide the Owner’s maintenance personnel with instructions for major equipment and show evidence in 


writing to the Landscape Architect at the conclusion of the project that this service has been rendered. 
 
Equipment:  The Contractor shall supply the Owner as part of this contract the following tools: 


 
1. Two (2) sets of special tools required for removing, disassembling and adjusting each type of sprinkler 


and valve supplied on this project. 
 
2. Two (2) keys for each automatic controller. 


 
3. Two (2) quick coupler keys and two (2) attaching hose swivels for each type of quick coupling valve 


installed, if required. 
 
The above mentioned equipment shall be turned over to the Owner by the Contractor at the conclusion of the 
project. Before final inspection can occur, evidence that the Owner has received material must be shown by the 
Contractor to the Landscape Architect. 
 
ON-SITE CONDITIONS 
 
Inspection of the Site: The Contractor shall acquaint himself with all on-site conditions. Should utilities not shown 
on the drawings be found during excavations, the Contractor shall promptly notify the Architect for instructions as 
to further action. Failure to do so will make the Contractor liable for any and all damage thereto arising from his 
operations subsequent to discovery of such utilities not shown on the drawings. 
 
Protection of Property: The Contractor shall be responsible for the preservation and protection of all site 
conditions to remain. In event damage does occur, all damage shall be completely repaired by the Contractor to 
its original condition. All the costs of such work shall be charged to and paid by the Contractor. 
 


1. Trenching: All trenching or other work under the limb spread of any and all plant materials to remain shall 
be done by hand by the Contractor or by other methods so that no limbs, branches or major roots are 
damaged in any way. 


 
2. Buildings, Walks, Walls Other Property: Shall be protected by the Contractor from damage. Open ditches 


left exposed shall be flagged and barricaded by the Contractor. The Contractor shall restore disturbed 
areas to their original condition. 


 
Private Utilities: The Contractor shall request the Owner, in writing, to locate any private utilities (i.e. electrical 
service to outside lighting) before proceeding with any excavation. If, after such requests and necessary staking, 
private utilities which were not staked are encountered and damaged by the Contractor, they shall be repaired by 
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the Owner at no cost to the Contractor. If the contractor damages staked or located utilities, they shall be repaired 
at the Contractor expense. 
 


1. The Contractor shall take whatever precautions are necessary to protect these underground lines from 
damage and in the event damage does occur, all damage shall be repaired by the Contractor. All cost of 
such work shall be paid by the Contractor unless other arrangements have been made. 


 
PART 2 – MATERIALS 
 
PIPING AND FITINGS 
 
General Provisions: All materials throughout the system shall be new and in perfect condition. 
 
Polyvinyl Chloride Pipe (PVC): 
 


1. Laterals: Polyvinyl chloride (PVC) pipe shall conform to the requirements of ASTM Designation D 2241, 
Class 1120 or 1220. All lateral piping shall be Class 160. 


 
2. Main Line Under Pressure: Polyvinyl chloride (PVC) pipe shall conform to the requirements of ASTM 


Designation D2241, Class 1120 or 1220, Class 160 unless otherwise noted on the plans. 
 


3. Pipe Markings: All PVC pipe shall bear the following markings: 
 


A. Manufacturer’s name 
B. Normal pipe size 
C. Schedule or class 
D. Pressure rating of P.S.I. 
E. NSF (National Sanitation Foundation) approval 
F. Date of Extrusion 


 
Copper Pipe: Copper pipe shall e seamless, type “K”, drawn temper, ASTM B883. 
 
PVC Fittings: 


1. Fittings for PVC Pipe: Shall be schedule 40 PVC with solvent weld joints and conform to the requirements 
of ASTM Designation D 2466 as furnished by manufacturer of pipe. 


 
2. Fittings for Gasketed Pipe: For gasket pipe up to 8” and couplings up to 12”, fittings shall be Schedule 40 


rubber ring fittings with sealed bell spigot, o-ring, ring-tite mechanical joint, flanged or IPS threaded. All 
fittings for gasketed pipe shall be thrust blocked as per detail and o the size recommended by 
manufacturer of fittings. 


 
3. All Fittings: Shall bear the manufacturer’s name or trademark, materials designation, size, applicable 


I.P.S. schedule and NSF seal of approval. 
 
PVC Joints: 
 


1. PVC pipe 3 inches and larger shall have provisions for expansions and contraction provided in the joints. 
All joints, except solvent weld and threaded joints, shall be designated for push-on make-up connection. 
A push-on joint may be a coupling manufactured as an integral part of the pipe barrel consisting of a 
thickened section with an expanded bell with a groove to retain a rubber sealing ring of uniform cross 
section similar and equal to Johns-Manville Rint-Tite and David Meter Dav-Tite, or may be made with a 
separate twin gasketed coupling similar and equal to Certain Teed Fluid-Tite. 
Joints in PVC pipe smaller than 3 inches shall be solvent welded in accordance with the 
recommendations of the pipe manufacturer using the solvent cleaner and welding compound furnished 
with the  pipe. 
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Copper Fittings: 
 


For Copper Tubing: Type K copper, ASTM B88 ANSI B 16.22 wrought copper or cast brass, 150 p.s.i. 
recessed solder joint type fittings 


 
Dielectric Protection: Use dielectric fittings at connection where pipes of dissimilar metal are joined. 


 
Pressure Pipe And Main Line Conduit Through Buildings: Both shall be PVC-Schedule 40 with underwriters’ 
Laboratories label. Conduit shall be twice the diameter of the enclosed pipe. 
 
Sleeves: 
 


1. General: The location of sleeves shown on the drawings is schematic. The Contractor shall make any 
adjustments necessary to accommodate existing vegetation, utilities, or other conditions. Sleeving shall 
be minimum of 18” below finish grade. 


 
2. Sleeve Material: Sleeves shall be Schedule 40 PVC, conforming to the requirements of ASTM 1785. See 


irrigation plan for size and location. If size is not shown, sleeves shall be installed to carry required piping 
and control wiring and shall be a minimum of 2 sizes larger than pipe carried by sleeve. 


 
Solvent Cement: 
 


1. General: The Contractor shall provide solvent cement and primer for PVC solvent weld pipe and fittings 
recommended by the manufacturer. Pipe joints for solvent weld pipe shall be belled end. Pipe joints for 
gasketed pipe shall be integral ring type. Insert gaskets will not be accepted. 


 
Valves: 
 


1. Gate Valves: 
 


A. Gate valves for ¾” through 2-1/2” shall be of brass or bronze construction, solid wedge, I.P.S. 
threads, non-rising stem with wheel operating handle, for a continuous working pressure of 
150 psi. 


 
B. Gate valves for 3” and larger: Iron body, brass or bronze mounted AWWA gate valves, with a 


clear waterway equal to the full nominal diameter of the valve, rubber gasket for a continuous 
working pressure of 150 psi. Valve shall be equipped with a square operating nut. 


 
2. Quick Coupling Valves: Brass two-piece body designed for working pressure of 125 psi operable with 


quick coupler. The cover shall be a spring loaded self closing type of cadmium plated cast iron, with a 
yellow thermo plastic rubber cover. The valve shall be opened and closed by a brass key of the same 
manufacturer having a ¾” outlet able to accommodate a ¾” swivel hose ell. Key size and type as 
shown on plans. 


 
3. Drip Valve Assembly: Type and size as shown on drawings. 


 
A. Wye strainer shall be of plastic construction, with 120 mesh nylon screen and ½" 
 
B. Control valve shall be two way, solenoid pilot operated, shall be made of synthetic, non-


corrosive material, shall be diaphragm activated and slow closing. The valve shall have a 
freely pivoted seat an seal retainer mounted without attachment to the diaphragm. 


 
4. Pressure Reducing Valve: The valve shall be of plastic or brass construction with manual adjusting 


nut. It shall have a pressure regulating module capable of regulating outlet pressure between 15 and 
100 psi. Module shall have an adjusting screw for setting pressure and a valve connection for 
monitoring pressure. 
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5. Electric Control Valves: 


 
A. Size and type as shown on the drawings. Provide units with manual flow adjustment and 


manual bleed nut. 
 
B. The electric control valve shall be a normally closed 24 volt A.C., 60 cycle solenoid actuated 


globe pattern. Valve pressure rating shall not be less than 200 psi. 
 


C. The valve body and bonnet shall be constructed of heavy cast brass, plastic or nylon, 
diaphragm shall be of nylon reinforced nitrile rubber. Solenoid coil shall be encapsulated in 
molded epoxy. 


 
D. The valve shall be actuated by a lower power, solenoid actuator. 


 
E. The valve shall have a flow control stem and cross handled for regulating or shutting off the 


flow of water and a bleed screw for manual operation without electrically energizing the 
solenoid coil. 


 
F. The valve construction shall be such as to provide for all internal parts to be removable form 


the top of the valve without disturbing the valve installation. 
 


6. Valve Boxes: Valve boxes shall be as specified on drawings 
 


Irrigation Wiring: 
 


Wiring for connecting the electric control valves to the controllers shall be type UF, 600 volt, single strand, solid 
copper with PVC insulation 4/64 inch thick. Use red for “hot” or lead wires, and white for the common wire. Size 
control wires to carry the required current as per manufacturer’s guidelines. 


 
Automatic controllers: 


 
1. General Provisions: Furnish a low voltage system manufactured expressly for control of automatic 


electric control valves of underground sprinkler systems. See the irrigation plan for controller 
specification. 


 
2. Exterior Control Enclosure: Manufacturer’s standard weatherproof enclosure with locking cover, 


complying with NFPA 70 (National Electric Code) 
 


3. Interior Control Enclosure: Manufacturer’s standard with locking cover, complying with NFPA 70. 
 


4. Circuit Lightning Protection: The control station shall be protected with a lightning arrestor installed in 
cabinet. A Rainbird LPP-K primary surge protector shall be installed by the Contractor on both legs of 
the 110 V power lines and a Rainbird LPV-K valve output surge protector shall be installed by the 
Contractor to protect the valve circuitry. 


 
5. Electro-Mechanical And Computer Controllers: Controllers shall be of manufacturers size and type 


shown on the drawings. 
 


6. Master controller shall be as indicated on the drawings and installed as per manufacturers 
recommendations. 


 
Sprinklers Heads: 
 


1. Provide sprinkler heads as indicated on the drawings 
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PART 3 – EXECUTION 
 
INSPECTION 
 
Examine the areas and conditions under which the landscape irrigation system is to be installed and notify the 
Architect in writing of conditions detrimental to the proper and timely completion of the work. Do not proceed with 
the work until unsatisfactory conditions have been corrected in a manner acceptable to the Architect. 
PREPARATION 
 
Provide sleeves to accommodate piping under walks or paving. Coordinate with other trades and install to 
accurate levels prior to paving work. Do not proceed with the work until unsatisfactory conditions have been 
corrected in a manner acceptable to the Architect. 
 
TRENCHING AND BACKFILLING 
 
Excavation: Stake out the location of each run of pipe, sprinkler heads, sprinkler valves and isolation valves prior 
to trenching. Excavation shall be open vertical construction sufficiently wide to provide free working space around 
the work installed and to provide ample space for backfilling and tamping. Trenches for pipe shall be cut to 
required grade lines, and compacted to provide accurate grade and uniform bearing for the full length of the line. 
The bottom of trenches shall be free of rock or other sharp edged objects. Minimum cover shall be as follows: 
 


1. Pipe and Wire Depth: 
 


Mainline  12” at top of pipe from Finish Grade 
Lateral Piping (rotor) 12” at top of pipe from Finish Grade 
Lateral Piping (pop-up) 12” at top of pipe form Finish Grade 
Control Wiring side of mainline 


 
2. Vibratory Plow: Lateral piping may be installed through use of vibratory plow method if Architect 


determines soil conditions satisfactory for this method of installation. Vibratory plowing does not relieve 
the Contractor of minimum pipe depths. 


 
Minimum Clearances: All pipelines shall have a minimum clearance of six inches from each other and from lines 
of other crafts. Parallel lines shall not be installed directly over one another. No lateral line shall be installed in the 
mainline trench. 
 
INSTALLATION OF PIPING 
 
PVC Pipe and Joints: Do not install solvent weld pipe when air temperature is below 40 degree Fahrenheit. 
Installation shall be in accordance with the manufacturer’s instructions. 
 


1. Only the solvent recommended by the pipe manufacturer shall be used. All PVC pipe and fittings shall be 
installed as outlines and instructed by the pipe manufacturer, and it shall be the Contractor’s full 
responsibility to make arrangements with the pipe manufacturer for any field assistance that ma be 
necessary. The Contractor shall assume full responsibility for correct installation. 


 
2. Flexible Plastic Pipe: Snake pipe in trench as much as possible to allow for expansion and contraction. 


Insert fittings into the pipe up to the stop ridges. 
 
BACKFILLING PROCEDURES 
 
Initial backfill on PVC lines shall be acceptable fill material, free of foreign matter. Existing and proposed plant 
locations shall take precedence over sprinkler and pipe locations. Coordinate the placing of trees and shrubs with 
the routing of lines and final head locations. 
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1. Backfill and Compaction: Do not backfill in freezing weather except with the written approval from the 
Architect. Leave trenches slightly mounded to allow for settlement after the backfilling is completed. Clean 
the site of the work continuously of excess waste materials as the backfilling progresses, and leave in a 
neat condition. No trenches shall be left open for a period of more than 48 hours. Protect open trenches 
as required 


 
Carefully backfill excavated materials approved for backfilling, consisting of earth, loam, sandy clay, sand, 
and other approved materials, free of rock and debris over 1” in size. Backfill shall be compacted to 
original density of surrounding soil without dips, sunken areas, or irregularities. 
 
Conform to Section 02200 requirements for methods and required compaction percentages. 
 
Hand place the first 6” of backfill (or to top of pipe) and walk on so as to secure the position of the pipe 
and wire. 
 
No Wheel rolling will be allowed. Remove rock or debris extracted from backfill material and dispose of 
off-site. Fill any voids left in backfill with approved fill material. 


 
VALVES 
 
Isolation Valves: Shall be sized corresponding to adjacent pipe size. Specified valve boxes shall be installed flush 
with finish grade in such a manner that surface forces applied to their exposed area will not be transmitted to the 
piping in which the valve is installed. 
 
Gate Valves: shall be installed where shown on the drawings. See details 
 
Quick Coupling Valves: Shall be installed on the mainline pipe in the areas shown on the drawings. The 
connection between the mainline and quick coupler valve shall be with a treaded pipe and a triple swing joint. 
 
Electric Control Valves: Shall be installed in specified valve boxes. The valve shall have 3” of 3/8” pea gravel 
installed below the bottom of the valve. The valve shall be connected to the mainline as shown in the details. If 
the valve box does not extend to the base of the valve, a valve box extension shall be installed. Electric control 
valves shall be installed where shown and grouped together where practical. Place no closer than 12 inches to 
walk edges, buildings and walls. 
 
Adjust the valve to provide flow or rated operating pressure required for each sprinkler circuit. 
 
CONDUIT AND SLEEVES 
 
 Conduit and Sleeves for Control Wring and Main/Lateral Pipe: Provide and install where necessary and as 
indicated on the drawings. 
 


1. Coordinate installation of sleeves with work of other disciplines. 
 
CONTROLS 
 
Connect electric control valves to controllers in a clockwise sequence to correspond with station settings 
beginning with Stations 1, 2, 3, etc. Automatic controller shall be provided and installed as noted on the drawings. 
See electrical drawings for connection to power source. 
CONTROL WIRE 
 
Control wiring between the controller and electric valves shall be buried in mainline trenches or in separate 
trenches. 
 
Electrical connections at each valve will allow for pigtail so that the solenoid can be removed from the valve with 
sufficient slack to allow ends to be pulled 12” above ground for examination and cleaning. 
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An expansion loop shall be provided at every valve at 100’ o.c. The expansion loop shall be formed by wrapping 
wire at least eight times around a ¾” pipe and withdrawing the pipe. The wire shall be color coded as specified, 
bundles and taped every ten feet. The wire shall be laid I the trench prior to installing the pipe, being careful to 
install the wire beneath and approximately 6” to the side of the main pipe line. 
 
Electrical connections to electric control valves shall be made with Rainbird Pen-Tite connectors or approved 
equal. 
 
CONNECTION TO WATER SOURCE 
 
Connect the irrigation system to the water source specified on the Irrigation Plan and Irrigation Schedule. 
 
SPRINKLER HEADS 
 
GENERAL PROVISIONS: 
 


1. Sprinkler head shall be installed as detailed on the drawings 
 
2. Spacing of heads shall not exceed the maximum recommended by the manufacturer. 


 
HEAD TYPES: 
 


1. Pop-Up Rotary Sprinkler Heads: Shall be installed on 18” lengths of flexible polyethylene pipe and be set 
with top of head flush with finish grade. Heads in turf areas shall be installed with a green concrete donut. 


 
2. Spray Pop-Up Sprinkler Heads: Shall be installed and set with top of head flush with finish grade. Heads 


shall be installed on flexible polyethylene pipe. Set heads so that spray pattern is not interrupted by plant 
stems or foliage. 


 
3. Shrub Heads: All shrub heads shall be mounted on PVC Risers and adjusted to 3” taller than the height of 


adjacent plant material. Paint risers black or dark green. 
 


4. Drip Emitters: Type indicated on drawings. Install emitters accordance with the drawings. 
 
COMPLETION 
 
Flushing: Before sprinkler heads are set, flush the lines thoroughly to make sure there is no foreign matter in the 
lines. 
 


1. Flush the mainlines form dead end fittings for a minimum of five minutes under a full head of pressure. 
Testing: Notify Architect and Owner forty eight (48) hours in advance of testing. 
 
2. Irrigation system shall be visually inspected, zone by zone, by the Owner and Architect to insure proper 


operation of all irrigation materials. 
 
Adjustment and Coverage of System: Coordinate pressure testing with adjustments and coverage test of 
system so both may occur at the same time. Balance and adjust the carious components of the system so 
that the overall operation of the system is most efficient. This includes a synchronization of the controllers, 
adjustments on the controllers 
 
CLEAN-UP 
 
Remove from the site all debris resulting form work of this section. 
 


END OF SECTION 
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SECTION 32 93 00 - PLANTS 
 


PART 1 – GENERAL  
 
RELATED DOCUMENTS 
 
Drawings and general provisions of the contract, including general and supplementary conditions and Division 
– 1 Specification sections, apply to the work of this section. 
 
DESCRIPTION OF WORK 
 
The work embraced under this contract includes supplying and placing of all materials as listed in the 
specifications and on the plans in accordance with sound industry practice. All labor, equipment, tools, plant 
material and miscellaneous items called for herein or required for satisfactory completion of the work, shall be 
furnished and installed by the Landscape Contractor. 
 
Sub-contractors shall be responsible for securing all necessary licenses and permits, and shall comply in all 
ways with Federal, State and Local codes. 
 
INVESTIGATION OF SITE 
 
All bidders shall PERSONALLY examine the site and fully acquaint themselves with all existing conditions in 
order that no misunderstanding may arise as to the character or as to the extent of the work to be done; and 
likewise, in order to advise and acquaint themselves with all precautions to be taken in order to avoid injury to 
persons and property. 
 
QUALITY ASSURANCE 
 
Source Quality Control 
 
General: Ship landscape materials with certificates of inspection as required by governmental authorities. 
Comply with governing regulations applicable to landscape materials. 
 
Grades and Standards: All plant material furnished by the Contractor unless otherwise specified shall be 
Florida No 1 or better in accordance with the most recent edition; ”Grades and Standards for Nursery Plants”, 
pars 1 and 2, published by Florida Department of Agriculture, division of Plant Industry, Gainesville, Florida. 
Provide healthy, vigorous stock, grown in recognized nursery standards in accordance with good horticultural 
practice and free of disease, insects, eggs, larvae and defects such as knots, sun-scald, injuries, abrasions or 
disfigurement. Specimen or accent plant material as noted on the drawings or in the plant list shall be Florida 
Fancy as defined by said standards. 
 
Analysis and Standards: Package standard products with manufacturer’s certified analysis. For other 
materials, provide analysis by recognized laboratory mad in accordance with methods established by the 
Association of Official Agriculture Chemists, wherever applicable or as further specified. 
 
Verification: The Contractor shall provide photographic evidence or video cassette of a representative example 
of all material specified on this project. Other specialty plant material may require individual and specific 
photographs as noted on the drawings. 
 
Trees and Shrubs: Provide trees and shrubs grown in a recognized nursery in accordance with good 
horticultural practice. Provide healthy, vigorous stock grown under climatic conditions similar to conditions in 
the locality of the project and free of disease, insects, eggs, larvae and defects such as knots, sunscald, 
injuries, abrasions or disfigurement. B&B materials shall be grown in soils comparable to those typical of the 
proposed planting areas. 
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Sizes: Provide trees and shrubs of the sizes or specified in the landscape plan. Trees and shrubs of 
larger size ma be used in acceptable to the Landscape Architects, and if sizes of root balls are 
increased proportionately. 


 
Source: The Contractor will provide the name, address and phone number of all nursery stock dealers or plant 
materials sources providing for the project. The Contractor shall submit certification or verification of source of 
purchase prior to delivery to the site. Approved equals will only be considered prior to bid opening and notified 
via addenda. 
 
The Owner’s Landscape Architect or designated individual, herein referred to as the Owner’s Representative 
or Landscape Architects shall have full authority to approve or reject work performed by the Contractor. The 
Owner’s Authorized Representative shall also have full authority to make field changes that are deemed 
necessary. 
 
SUBMITTALS 
 
Certification, Landscape Work 
 
The Landscape Contactor shall keep on file copies of certificates of inspection as required by governmental 
authorities, and manufacturer’s or vendor’s certified analysis for soil amendments, fertilizer materials and all 
other quality control documentation required in these specifications. These files shall be submitted to the 
Landscape Architect for review upon request. 
 
Planting Schedule, Landscape Work 
 
Submit a planting schedule indicating the dates of installation anticipated for this project. Once accepted, 
revise dates only as approved in writing by the Landscape Architect, after documentation of reasons for delay. 
 
Maintenance Instructions, Landscape Work 
 
Begin maintenance of plants upon delivery to the site. All plants will be maintained b the Contactor until final 
acceptance or by special maintenance agreement as specified or indicated in the Contract Documents. 
Maintenance by the Contractor through Final Acceptance shall include all measures necessary to assure a 
clean appearance and survivability of the plant material. 
 
Maintain trees, palms, shrubs and other plants by watering, pruning, cultivating and weeding as required for 
healthy growth. Contractor will be responsible for all landscape maintenance activities during this period 
including, weeding, fertilizing, mowing and watering. Contractor will be responsible for all costs associated with 
maintenance activities (including watering) during the maintenance period. Contractor will be responsible for 
the maintenance of “weed free” planting areas, beds and planters through final acceptance. All planting areas 
must be weed-free at the time of final acceptance. Restore planting saucers. Tighten and repair stake and guy 
supports and reset trees and shrubs to proper grades of vertical position as required. Spray as required to 
keep trees and shrubs free of insects and disease. 
 
At no time shall required maintenance applications by the Contractor to exceed a period of fifteen (15) days, 
Maintenance by the Contractor shall be required through Final Acceptance. 
 
Cleanup: The Contractor shall at all times keep the premises free from accumulation of waste material, soil, 
and/or rubbish caused by his employees or work. Contractor shall clean behind his work immediately and shall 
take necessary precautions to keep concrete, brick and other paving material clean of soil. This shall include 
the use of drop-cloths, etc. Damage to grades or lawns shall be repaired immediately and all debris and 
excess soil removed. Should the Contractor fail to keep the premises in clean satisfactory condition, the 
Owner reserves the right to hire appropriate personnel to perform clean-up work and back charge the 
Contractor for all costs incurred. 
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COMPLETION AND ACCEPTANCE 
 
Completion of the work shall be in compliance and conformity with the provisions expressed or implied in the 
drawings and specifications, associated change orders and field orders. 
 
The Acceptability of all materials, workmanship, labor and compliance with the specifications, grades and 
standards will be solely determined by the Landscape Architect. 
 
Right to Reject: The Landscape Architect will have the right, at any stage of the work, to reject any and all 
work and materials which, in his opinion, does not meet the requirements of the plans and specifications. 
Rejected material will be immediately removed from the site and acceptable material substituted in its place. 
 
Substantial Completion site observation will be performed by the Landscape Architect, at the request of the 
Contractor to observe if the Contractor has completed the work in substantial compliance with the plans and 
specifications. All requirements of the specifications will apply until Final Acceptance of the work by the 
Landscape Architect. The request by the Contractor must be made at least three working days before the 
anticipated substantial completion site observation. 
 
PRODUCT DELIVERY, STORAGE AND HANDLING 
 
Packaged Materials 
 
Deliver packaged materials in containers showing weight, analysis and name of manufacturer. Protect 
materials from deterioration during and while stored at the site. 
 
Plant Materials 
 
In the event of a discrepancy between the quantities and types of materials designated in the plant materials 
list and the landscape plans, the plans shall control. 
 
Trees and Shrubs: Provide B&B trees and shrubs only which have been properly root-pruned and held at the 
nursery to ensure viability. Do not prune the tree’s canopy prior to delivery. Trees with central leaders cut will 
no be accepted by the Landscape Architect. Do not bend, bind-tie, or handle trees or shrubs in such a manner 
as to damage bark, break branches o destroy natural shape. Do not drop B&B material or loosen the roots 
within the root ball. Provide protective covering during delivery. 
 
Deliver trees and shrubs after preparation for planting has been completed and plant immediately. If planting is 
delayed more than six hours after delivery, protect from weather and mechanical damage and keep roots 
moist. 
 
Do not remove container grown stock from containers until planting time. 
 
All sod shall be placed within 24 hours after stripping. Protect sod against drying and breaking 
 
JOB CONDITIONS 
 
The Landscape Contractor must examine the subgrade, verify the elevations, observe the conditions under 
which work is to be performed and notify the Landscape Architect and Owner’s Representative of 
unsatisfactory conditions. Do not proceed with the work until unsatisfactory conditions have been corrected. 
 
Proceed with and complete the landscape work as rapidly as portions of the site become available. 
 
Utilities: Call SUNSHINE or otherwise determine location of underground utilities and perform work I a manner 
which will avoid possible damage. Hand excavated, as required, to minimize possibility of damage to 
underground utilities. Maintain grade stakes set by others until removal is mutually agreed upon by all parties 
concerned. 
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The Landscape Contractor shall be responsible for any repairs necessary of the damage. 
 
Excavation: When conditions detrimental to pant growth are encountered, such as rubble fill, adverse drainage 
conditions, compacted soil or obstruction, notify Landscape Architect before planting. 
 
Sequencing and Coordination: Coordinate the work of this Section with related work of other disciplines and 
inform the Owner’s Representative of any scheduling or other discrepancies relating to work to be performed. 
 
Prior to the starting of planting, verify that the underground sprinkler system and finish grading have been 
approved. Unless specified otherwise, do not commence planting until: 
 
 Site grading, soil import, and preparation has been completed and approved. 
 
 Substantial provision for irrigation has been provided to maintain plant materials. 
 
Proceed with and complete the landscape planting work as rapidly as portions of the site become available or 
as otherwise directed. 
 
Coordination with Lawns: Plant trees and shrubs after lawn work, protect lawn areas and promptly repair 
damage to lawns resulting form planting operations. 
 
WARRANTY 
 
All plant materials (trees, palms, shrubs, ground covers, etc.) landscape accessories (i.e., edging, etc.) and 
workmanship will be warranted for a period of not less than one year from the date of Final Acceptance of the 
landscape installation. Turf (sodding, seeding, sprigging) will be warranted for a period of not less than ninety 
(90) days, unless otherwise specified. 
 
Landscape which was installed in accordance with the drawings and specifications and is damaged or 
destroyed through vandalism, theft, traffic or by phenomena considered an Act of God, will be replaced by the 
Contractor at the Contractor’s expense through the construction period and until Final Acceptance. 
 
After Final Acceptance by the Landscape Architect and Owner, the Owner will be responsible for the 
maintenance of the landscape. It will be understood that in accordance with the terms of the warranty that the 
Contractor must promptly inform the Owner if proper maintenance is not given to the installation. Such notice 
will be in writing outlining corrective measures to be taken with a copy tot the Landscape Architect. 
 
Inspections by the Contractor of the job will be made during the warranty period to determine and assure 
proper maintenance. No claim shall be made by the Contractor that invalidates the warranty based on the 
Owner’s lack of or improper maintenance of the landscape without written documentation by the Contractor to 
the Owner, with a cop to the Landscape Architect that identifies said maintenance concerns. 
 
At the end of the warranty period, inspections will be made jointly by the Owner, Landscape Architect, and 
Contractor. All plants not in a healthy growing condition will be removed and replaced with plants of a like kind 
and size, except for defects resulting form neglect by Owner, abuse or damage by others, or unusual 
phenomena or incidents which are beyond Contractor’s control. 
 
All replacement plants will be guaranteed for an addition period of one (1) year. Replacement turf will be 
guaranteed for an additional period of ninety (90) days unless otherwise specified. 
 
PART 2 – PRODUCTS 
 
TOPSOIL 
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Topsoil and secondary cut soil may be stockpiled for reuse in landscape berm work. If quantity or quality of 
stockpiled soil material is insufficient, provide additional topsoil or clean fill as specified in the landscape plan 
required to complete landscape work. 
 
Provide new topsoil or clean fill as specified in the landscape plan which is friable, reasonably free of clay 
lumps, brush, weeds and other litter and free of roots, stumps, stones larger than 2” in any dimension, and 
other soil characteristics to that found at project site. 
 


Obtain soil only form natural well-drained sites; do not obtain from bogs or marshes. Provide soils with 
a documented pH between 5.5 and 6.8, or amend soil as necessary to bring the soil pH to the 
specified range. 


 
PLANTING SOIL 
 
Planting soil is soil prepared on site or formulated commercially for backfilling either indoor or outdoor planters 
and pots or to be used as backfill for plant pits. 
 
Commercially formulated bed mix or clean Florida peat, if required, is specified in the General Notes in the 
landscape plan. 
 
PREPARATION OF PLANTING SOIL FOR PITS 
 
Before mixing, clean excavated native soil from plant pits of roots, plants, sod, stones, clay lumps, and other 
extraneous materials harmful or toxic to plant growth. Particular care shall be taken to remove pieces of 
mortar, cement, wood and other construction debris from all planting areas. 
 
Mix organic soil amendments, if specified in the landscape plan, and fertilizers with native soil at the rate 
specified below. Mix thoroughly with excavated native soil before backfilling plant pit. 
 
Fertilizer 
 
Trees: Provide three (3) pounds Milorganite and organic oil amendments if required in the landscape plan. If 
organic amendments are specified, mix clean Florida peat or approved commercial bed mix thoroughly in to 
the backfill at the rate of 1 part peat to 2 part native soil. 
 
Shrubs and Groundcover: Provide one quarter (1/4) pound of Milorganite and organic solid amendments per 
plant if specified in the landscape plan. See Trees above for type and volume of organic soil amendments if 
required. 
 
Palms: Provide three (3) pounds of Milorganite; use no organic soil amendments in backfill. 
 
Annuals and Rooted Cuttings: For beds of 25 plants or less borders 2’ wide or less, use one (1) quart of clean 
Florida peat or approved commercial bed mix per plant mixed thoroughly with the native soil for backfill; for 
larger plantings, spread a 2” layer of clean Florida peat or approved commercial bed mix over the planting 
area and mix thoroughly into the top 4” of native soil. 
 
Azaleas: Backfill shall be 50% clean Florida peat and 50% native soil excavated for plant pit; mix ¼ pound 
Milorganite into prepared backfill for each plant. 
 
SOIL AMENDMENTS 
 
Milorganite: Commercial natural organic fertilizer produced by the Sewage Commission, Milwaukee, 
Wisconsin or approved equivalent. 
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Florida Peat: Natural decomposed plant material mined in Florida with no substantial identifiable fibers and 
with pH range suitable for the intended use; clean and free of twigs and stones. Peat shall consist of 90% 
organic peat suitable for horticultural purposes. 
 
Controlled-Release Fertilizer: Resin coated fertilizer, Osmocote 18-6-12 or equivalent, designed for constant, 
balanced release of nutrients for an 8-9 month period. Apply in backfill or as top-dressing according tot eh 
manufacturer’s guidelines for newly planted plants. 
 
Commercial Lawn Fertilizer: Complete fertilizer of neutral character, with a ration of 2 parts nitrogen to 1 part 
each of phosphorus and potassium and contain a full compliment of essential trace elements .50% or more of 
the nitrogen shall be obtained for natural organic sources. Apply during the growing season to lawns a the rate 
of 4-6 pounds of available nitrogen per 1000 square feet. 
 
PLANT MATERIALS 
 
Name and Variety: Provide plant materials true to name and variety established by the American Joint 
Committee on Horticulture Nomenclature “Standardized Plant Names”. 
 
Quality: Provide trees, shrubs and other plants complying with the recommendations and requirements of 
ANSI Z60.1 “Standard for Nursery Stock” and as further specified. 
 
Trees and Palms: Provide trees and palms of height, spread and caliper listed or shown and with the 
configuration recommended by “Grades and Standards for Nursery Plants” Florida Department of Agricultural 
for type and species required. Provide single stem trees except where special forms are shown or listed. 
 


Container-grown trees will be acceptable in lieu of balled and burlapped trees subject to specified 
limitations of above quality control. 


 
Shrubs: Provide container-gown shrubs of height and spread shown or listed and with not less than the 
minimum number of caned required by the above quality control for the type and height of shrub required. 
 


Balled and burlapped shrubs will be acceptable if specified in the landscape plan o approved by the 
Landscape Architect before installation. 


 
Sod: Provide strongly rooted sod, 95% free of weeds and undesirable native grasses. Provide sod species and 
variety specified in the landscape plan. 
 
Groundcover and Annuals: Provide established and well-rooted plants in removable containers with height and 
spread specified in the landscape plan. All plants shall be free of insect pests and diseases. 
 
MISCELLANEOUS LANDSCAPE MATERIALS 
 
Mulch: Provide mulch in bags not bulk unless otherwise specified. Type and Grade of mulch shall be noted on 
the drawings. 
 
Anti-Desiccant: Emulsion type, film-forming agent similar to Dowax by Dow Chemical Co., or Wilt-Prof by 
Nursery Specialty Products, Inc., designed to permit transpiration but retard excessive less of moisture form 
plants Deliver in manufacturer’s fully identified containers and mix in accordance with manufacturer’s 
instructions. 
 
Stakes and Guys: Provide stakes and deadmen of sound new hardwood, or treated softwood, at contractor’s 
option, free of knot holes and other defects. Stake sizes shall be as specified in planting details shown in the 
landscape plan. Provide wire ties and guys of #14 gauge pliable, galvanized twisted wire, with zinc-coated 
turnbuckles. Provide new 2-ply garden hose not less than ½” hose size, cut to required lengths to protect tree 
trunks from damage by wires. 
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PART 3 – EXECUTION 
 
PREPARATION 
 
Before preparing areas for planting or sodding, inspect the job site and determine if the grades meet 
specifications. Inspect the planting and sodding areas and determine if construction activities have produced 
compacted and poorly drained subsoil conditions unsuitable for the plant materials specified in the landscape 
plan. Pay special attention to planting islands in paved areas. Look for over-runs in paving base materials and 
evaluate the impact on the landscape plan and unsuitability of soil modifications for healthy plant growth that 
these over-runs may produce. Call the Landscape Architect and the Owner’s Representative, if unsuitable 
conditions are found. 
 
Preparation of Planting Beds 
 
Remove weeds, grass, stones, roots and other debris form planting area. Level high and low areas to create a 
smooth surface for planting. 
 
Layout individual tree and shrub locations and areas for mass plantings, unless otherwise stipulated, plant 
materials shall be approximately located per the plans by scale measurements using established building, 
columns, curbs, screen and walls, as reference points. Stake locations and outline areas. The Landscape 
Architect may require an inspection of the layout before plant materials are installed. Revise the layout as 
directed by the Landscape Architects. Make minor adjustments as may be required due to unknown field 
conditions. 
 
Preparation for Planting Lawns 
 
Evaluate areas to be sodded to determine if the Site Contractor has provided the proper grade. Do not begin 
work until the proper grade has been established. Loosen subgrade of lawn areas to a minimum depth of 4” 
where compacted soils will to provide an acceptable growing medium for sod. Remove weeds, grasses, 
stones, roots and other debris. Hand rake to level high and low areas to provide a smooth solid surface. Allow 
for sod thickness and properly maintained grass height in areas to be sodded adjacent to all paving and curbs. 
Promptly plant prepared area. Elevation of finish grade shall be 2” below grade of existing pavement. Restore 
areas to specified condition if eroded or otherwise disturbed after fine grading and prior to laying sod. 
 
Irrigate prior to laying sod to settle the soil and provide adequate soil moisture. 
 
Preparation of Unchanged Grades: Where lawn area to be planted in areas that have not been altered or 
disturbed by excavating, grading or stripping operations, prepare soil for lawn planting as follows: Till to depth 
of not less than 6”; apply soil amendments and initial fertilizers as specified; remove high areas and fill in 
depressions; till soil to a homogenous mixture of fine texture, free of vegetation, lumps, clods, stones, roots, 
and other extraneous matter. 
 


Prior to preparation of unchanged areas, remove existing grass, vegetation and turf. Dispose of such 
material outside of Owner’s property; do not turn over into soil being prepared for lawns. 


 
PLANTING 
 
Excavate plant pits with vertical sides and with bottom of excavation slightly raised at center to provide proper 
drainage. Loosen hard subsoil in bottom of excavation. 
 


For balled and burlapped (B&B) trees and shrubs, make excavations at least twice as wide as the ball 
diameter and equal to the ball depth, plus a 3” allowance for settling of ball on a layer of compacted 
backfill. 
 
For container grown stock, excavate as specified for balled and burlapped stock, adjusted to size of 
container width and depth. 
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Fill all tree pits with water to test proper drainage percolation prior to planting. Excavate pits which are 
found to be inadequately drained to a sufficient depth for proper drainage and backfill with coarse 
sand. 


 
Planting Trees and Shrubs 
 
Set balled and burlapped (B&B) stock on layer of compacted soil mixture, plumb and in center of pit or trench 
with top of ball at same elevation as adjacent finished landscape grades. Use due care so as not to damage 
root balls. When set, place additional backfill around base of call and work each layer to settle backfill and 
eliminate voids and air pockets. When excavation is approximately 2/3 full, water thoroughly before placing 
remainder of backfill. Repeat watering until no more is absorbed. Water again after placing final layer of 
backfill. Remove burlap form sides and tops of balls; retain on bottoms. Set container grown stock as specified 
for balled and burlapped stock. 
 
Provide additional backfill berm (4” high) around edge of excavations for trees and palms and free-standing 
shrubs in lawns or mulched areas to form a shallow saucer to collect water. Rake all basins around trees away 
form root ball before sodding or mulching. 
 
Mulch all planted areas. Provide not less than 3” thickness of mulch and finish level with adjacent finish 
grades. 
 
Prune, thin out and shape trees and shrubs in accordance with standard horticultural practice. Prune trees to 
retain required height and spread. Unless otherwise directed by the Architect do not cut tree leaders and 
remove only injured or dead branches form flowering trees, if any. Prune shrubs to retain natural character and 
accomplish their use in the landscape design. Required shrub sizes are the size after any necessary pruning. 
 
Remove and replace excessively pruned or misformed stock resulting from improper pruning. 
 
Contractor shall be responsible for supplemental hand watering of trees and shrubs irrigated by rotor irrigation 
heads and trees irrigated by spray heads on an as-needed basis, but not less than three (3) times weekly, until 
Substantial Completion. Each time plants are watered, they shall be watered completely saturating the root 
ball to its full depth. 
 
Guy and stake trees immediately after planting, as indicated in the Planting Details in the Landscape Plan. 
 
Sodding Lawns 
 
Lay sod within 24 hours form time of stripping. Lay sod to form a solid mass with tightly fitted joints. Butt ends 
and sides of sod strips tightly, do not overlap. Stagger strips to offset joints in adjacent courses. Work sifter soil 
into minor cracks between pieces of sod; remove excess to avoid smothering of adjacent grass. 
 
Roll sod with a lawn roller to insure a smooth lawn surface. Water sod thoroughly with a fine spray immediately 
after planting. 
 
Planting Ground Cover 
 
Space plants as specified in drawings. Moisten ground cover areas prior to planting. 
 
Dig holes at least 12” greater in diameter than their root ball to allow for spreading of 3” thick. 
 
The relative position of each tree and plant is subject to approval by the Owner’s Representative and shall, if 
necessary to achieve project design objectives, be relocated as directed. 
 


END OF SECTION 





