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SECTION 011000 – SUMMARY OF WORK 

PART 1 - GENERAL 

1.1 SUMMARY OF WORK 

A. Project:   
 

Physical Therapy Clinic 

Outagamie County Downtown Appleton Campus 

Appleton, Wisconsin 

B. Owner Representative:   
 

Outagamie County  

410 South Walnut Street – Appleton, Wisconsin 54911 

Paul Farrell – Outagamie County Maintenance Manager 

C. Architect Representative:   
 

Martenson & Eisele, Inc. 

1377 Midway Road – Menasha, Wisconsin 54952 

Kevin Shumann, AIA, LEED-AP, Project Architect 

D. The Work consists of remodeling of approximately 2850 square feet of space within the existing 

Outagamie Building Complex for a new Physical Therapy Clinic and Computer Lab. Work to 

be bid under a Single Prime Stipulated Sum Contract: 

 

1. Site Work: None. 

 

2. Concrete: Slab-on-grade patching after installation of new underground plumbing. 

 

3. General Building Construction: Steel stud framing, solid wood doors in hollow metal 

frames, fire extinguishers, cabinetry, and final finishes. 

 

4. Plumbing and Fire Protection Construction: Sink waste and water piping. Modification of 

fire protection system. 

 

5. HVAC Construction: New ductwork and piping at remodeled spaces. 

 

6. Electrical and Data Construction: Demolition of various receptacles, switches, lighting 

and other items as noted. New lighting, receptacles, switches, and data jacks.  

E. Owner-Furnished, Owner-Installed Items:  The following products and/or services will be 

furnished and/or installed by Owner and as part of the Work or under separate Contract with 

Owner: 

1. Signage. 

2. Furnishings and equipment. 

3. Data, Voice and Security equipment. 
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F. Owner-Furnished, Contractor-Installed Items: The following products and/or services will be 

furnished by the Owner and Installed by the Contractor: 

 

1. Flat panel monitors and mounts.  

1.2 WORK RESTRICTIONS 

A. Contractor's Use of Premises:  Owner will occupy and conduct business within the existing 

building area during demolition and construction operations. Contractor shall schedule with 

Architect and Owner phasing of project to maintain Owner occupancy and business to the 

greatest extent possible. 

 

1. Install temporary partitions to keep dust from remainder of facility. 

2. Provide minimum 24-hour notice of any changes to phasing plan. 

3. Maintain parking lot, driveways, and emergency egress clear at all times. 

a. Contractors shall park vehicles and stage work at locations designated by Owner. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 011000 
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SECTION 012300 - ALTERNATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

1.2 DEFINITIONS 

A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined 

in the bidding requirements that may be added to or deducted from the base bid amount if the 

Owner decides to accept a corresponding change either in the amount of construction to be 

completed or in the products, materials, equipment, systems, or installation methods described 

in the Contract Documents. 

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

Agreement. 

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

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

Contract Sum. 

1.3 PROCEDURES 

A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work 

of the alternate into Project. 

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 

items incidental to or required for a complete installation whether or not indicated as part 

of alternate. 

B. Execute accepted alternates under the same conditions as other work of the Contract. 

C. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections 

referenced in schedule contain requirements for materials necessary to achieve the work 

described under each alternate. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. Alternate No. One: All work as shown on drawings and called out in specifications for 

Computer Lab 03.0.21. This shall include all work shown on Architectural, Plumbing, 

Mechanical, and Electrical documents.  

END OF SECTION 01 23 00 
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SECTION 01 30 00 - ADMINISTRATIVE REQUIREMENTS 

PART 1 - GENERAL 

1.1 PROJECT MANAGEMENT AND COORDINATION 

A. General Contractor to coordinate construction to ensure efficient and orderly installation of each 

part of the Work. 

B. General Contractor to schedule and conduct Pre-Construction Meeting at the Project Site with 

required attendance by Owner, Architect and all sub-contractors. Meeting shall be purposed to 

review Contractor’s job-site policies, schedule, working hours as well as review Owner 

occupancy and working hour requirements, phasing of work and other items. 

 

1. Record minutes and distribute to everyone concerned, including Owner and Architect. 

C. General Contractor to schedule and conduct progress meetings at the Project Site at regular 

intervals.  Require attendance of each subcontractor or other entity concerned with current 

progress or involved with planning or coordination of future activities. Owner and Architect 

Representative shall be invited to attend. 

1. Record minutes and distribute to everyone concerned, including Owner and Architect. 

1.2 CONTRACT MODIFICATION PROCEDURES 

A. Per Owner’s Request for Bids, Contract and General Conditions. 

1.3 PAYMENT PROCEDURES 

A. Per Owner’s Request for Bids, Contract and General Conditions. 

1.4 SALES TAX  

A. Per Owner’s Request for Bids, Contract and General Conditions. 

1.5 SUBSTITUTIONS 

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for 

change, but not later than 10 days prior to time required for preparation and review of related 

submittals. 

1. Conditions: Architect will consider Contractor's request for substitution when the 

following conditions are satisfied: 
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a. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 

b. Requested substitution will not adversely affect Contractor's construction schedule. 

c. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 

d. Requested substitution is compatible with other portions of the Work. 

e. Requested substitution has been coordinated with other portions of the Work. 

f. Requested substitution provides specified warranty. 

g. 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. 

B. Substitutions for Convenience: Architect will consider requests for substitution if received 

within 30 days after the Notice of Award. 

1. Conditions: Architect will consider Contractor's request for substitution when the 

following conditions are satisfied: 

a. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities 

Owner must assume. Owner's additional responsibilities may include 

compensation to Architect for redesign and evaluation services, increased cost of 

other construction by Owner, and similar considerations. 

b. Requested substitution does not require extensive revisions to the Contract 

Documents. 

c. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 

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. 

1.6 SUBMITTAL PROCEDURES 

A. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and 

related activities that require sequential activity and submit to Construction Manager. 

1. 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. 

2. Submit three copies of each submittal.  Construction Manager will return one copy. 

3. Construction Manager will return submittals, without review, received from sources other 

than Contractor. 

B. Place a permanent label or title block on each submittal for identification.  Provide a space 

approximately 6 by 8 inches on label or beside title block to record Contractor's review and 
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approval markings and action taken by Architect.  Include the following information on the 

label: 

1. Project name. 

2. Date. 

3. Name and address of Contractor. 

4. Name and address of subcontractor or supplier. 

5. Number and title of appropriate Specification Section. 

C. Identify deviations from the Contract Documents on submittals. 

D. Provide (1) electronic copy of each submittal with indication that General Contractor has 

reviewed the submittal prior to submitting to Architect. 

1.7 ACTION SUBMITTALS 

A. Product Data:  Mark each copy to show applicable products and options.  Include the following: 

1. Manufacturer's written recommendations, product specifications, and installation 

instructions. 

2. Wiring diagrams showing factory-installed wiring. 

3. Printed performance curves and operational range diagrams. 

4. Testing by recognized testing agency. 

5. Compliance with specified standards and requirements. 

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

Shop Drawings on reproductions of the Contract Documents or standard printed data.  Submit 

on sheets at least 8-1/2 by 11 inches but no larger than 24 by 36 inches.  Include the following: 

1. Dimensions and identification of products. 

2. Fabrication and installation drawings and roughing-in and setting diagrams. 

3. Wiring diagrams showing field-installed wiring. 

4. Notation of coordination requirements. 

5. Notation of dimensions established by field measurement. 

C. Samples:  Submit Samples for review of kind, color, pattern, and texture and for a comparison 

of these characteristics between submittal and actual component as delivered and installed.  

Include name of manufacturer and product name on label. 

1.8 INFORMATION SUBMITTALS 

A. Qualification Data:  Include lists of completed projects with project names and addresses, 

names and addresses of architects and owners, and other information specified. 

B. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that 

product complies with requirements in the Contract Documents. 
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1.9 DELEGATED DESIGN 

A. Performance and Design Criteria:  Where professional design services or certifications by a 

design professional are specifically required of Contractor by the Contract Documents, provide 

products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 

a written request for additional information to Architect. 

B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required 

submittals, submit to Architect five copies of a statement, signed and sealed by the responsible 

design professional, for each product and system specifically assigned to Contractor to be 

designed or certified by a design professional including, but not limited to, shop-fabricated 

trusses. 

1. Indicate that products and systems comply with performance and design criteria in the 

Contract Documents.  Include list of codes, loads, and other factors used in performing 

these services. 

PART 2 - PRODUCTS – NOT USED 

PART 3 - EXECUTION – NOT USED 

END OF SECTION 01 30 00 
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SECTION 01 50 00 – EXECUTION REQUIREMENTS 

PART 1 - GENERAL 

1.1 QUALITY REQUIREMENTS 

A. Regulatory Requirements: 

 

1. Comply with all applicable Federal, State and local codes and ordinances in force at the 

project site. 

2. Apply, obtain and pay for required local and regional building permits and fees to legally 

execute the Work of this Contract. 

B. References and Standards: 

 

1. For products or workmanship specified by association, comply with requirements of the 

standard, except when more stringent requirements are specified or are required by 

applicable codes. 

2. Conform to reference standard by date of issue current on date of Contract Documents, 

except where a specific date is established by code. 

3. Obtain copies of standards where required by product specification sections. 

4. Should specified reference standards conflict with Contract Documents, request and 

receive, in writing, clarification from Architect before proceeding. 

C. Contractor Quality Assurance and Requirements: 

1. Contractor shall take complete charge of the work under this contract and coordinate the 

work of all trades on the project. 

2. Monitor quality control over suppliers, manufacturers, products, services, site conditions 

and workmanship to produce Work of specified quality. 

3. Comply with manufacturer’s instructions including each step in sequence. 

4. Should manufacturer’s instructions conflict with Contract Documents, request and 

receive, in writing, clarification from Architect before proceeding. 

5. Work shall be performed by persons qualified / certified to product required and specified 

quality. 

6. Comply with specified standards as minimum quality for the Work except when more 

stringent tolerances, codes or specified requirements indicate a high standard or more 

precise workmanship. 

7. Field verify all measurements prior to placing final orders for supplies and show 

dimensions on shop drawings for review by Architect. 

8. Contractor shall obtain complete data at the site and inspect surfaces that are to receive 

the Work before proceeding with fabricating, assembling, fitting or erecting the Work. 

The Contractor shall be solely responsible for the accuracy of measurements and laying 

out of the work and shall make good any errors or defects to faulty measurements taken, 

information obtained, or failure to report discrepancies. 

9. Contractor shall notify Architect, in writing, in case of discrepancies between existing 

work and drawings, and defects in such surfaces that are to receive the work. The 

Architect will evaluate the notice and direct what remedial action will be taken. 
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10. Starting of work implies acceptance of existing work or the work of others. Remove and 

replacement of work applied to defective surfaces in order to correct defects or 

discrepancies shall be done at the expense of the contractor who applied the work to 

defective surfaces or did not report such discrepancies prior to start of work. 

11. Contractor shall apply, install, connect, erect, use, clean and condition manufactured 

articles, materials, and equipment as recommended by the manufacturer unless specified 

to the contrary. 

D. Cooperate with testing agencies and provide: 

 

1. Access to the Work. 

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

3. Adequate quantities of materials for testing, and assistance in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Security and protection for samples and for testing and inspection equipment. 

1.2 TEMPORARY FACILITY REQUIREMENTS 

A. Use permanent water and electric power from Owner as directed without metering and without 

payment of use charges for project purposes only. 

 

1. Contractor shall be responsible for temporary connections for water and electric power 

that do not interfere with Owner’s use of water and electric power for their occupancy 

and business operations. 

2. Promptly remove temporary connections for water and electric power upon completion of 

activities and restore to condition prior to connection. 

B. Electrical Service:  Comply with NEMA, NECA, and UL standards and regulations for 

temporary electric service.  Install service to comply with NFPA 70. 

1.3 TEMPORARY UTILITIES 

A. General:  Arrange with utility company, Owner, and existing users for time when service can be 

interrupted, if necessary, to make connections for temporary services. 

B. Sanitary Facilities:  General Contractor will be able to use the existing facilities on the lower 

level of building 3 during the construction period. 

C. Water Service: Connect to Owner’s permanent water service available on-site. Arrange with 

Owner for time when service can be interrupted, if necessary, to make connections for 

temporary services. 

D. Heating and Ventilation:  HVAC Sub-Contractor to provide temporary heating and ventilation 

required for curing or drying of completed installations or for protecting installed construction 

from adverse effects of low temperatures or high humidity.  Select equipment that will not have 

a harmful effect on completed installations or elements being installed. 

E. Electrical Sub-Contractor to provide electric power service and distribution system of sufficient 

size, capacity, and power characteristics required for construction operations. 
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1. Install temporary electric power service overhead unless otherwise indicated. 

2. Provide temporary lighting with local switching that provides adequate illumination for 

construction operations, observations, inspections, and traffic conditions. 

F. Telephone Service: Each trade shall have a cellular telephone for use by its foreman / 

superintendent during construction operations. 

1.4 TEMPORARY SUPPORT FACILITIES 

A. General Contractor to provide field offices, storage and fabrication sheds, and other support 

facilities as necessary for construction operations. 

B. Each contractor shall provide its own lifts and hoists as required for its processes; lifts and 

hoists are considered “tools and equipment” and not temporary facilities. 

C. Temporary Use of Permanent Roads and Paved Areas: Coordinate with Owner use of 

permanent road and paved areas for vehicles and staging. Do not use permanent roads and 

paved areas not previously approved by Owner. 

 

1. Maintain emergency access to facility at all times; do not block driveways or parking 

stalls. 

D. Contractor shall remove rubbish, debris and scrap promptly upon its accumulation. Remove at 

the end of each work day at a minimum. Combustible waste shall be removed immediately or 

stored in fire-resistive containers until disposed of in an approved manner. 

1. In addition to the above, Contractor shall be responsible for the general ‘broom’ cleaning 

of the premises governing work under this contract. The contractor shall also perform 

‘final cleaning’ of all exposed surfaces to remove all foreign matter, spots, soil, 

construction dust, etc. so as to put the project in a complete and finished condition ready 

for acceptance and use intended. 

2. If construction operations causing dust or undesirable soil or foreign matter migrate 

beyond temporary partitions to areas occupied by the Owner, contractor shall 

immediately, and without cost to the owner, thoroughly clean those areas, change 

ventilation equipment air filters and return the space to original condition. 

3. If rubbish and debris is not removed, or if surfaces are not cleaned as specified above, 

owner reserves the right to have said work done by others and the related costs will be 

deducted from monies due to the Contractor. 

E. General Contractor to provide waste-collection containers in sizes adequate to handle waste 

from construction operations.  Collect waste daily and, when containers are full, legally dispose 

of waste at on-site facility.  Comply with requirements of authorities having jurisdiction. 

F. General Contractor to install project identification and other signs in locations to inform 

material suppliers, deliveries and construction personnel seeking entrance to Project. Remove 

signage at substantial completion. 

 

1. Owner will not take deliveries or sign for any deliveries; coordinate with suppliers and 

subcontractors to ensure responsible personnel are on-site to take all deliveries. 

2. Project signage is not required. 
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1.5 TEMPORARY SECURITY AND PROTECTION FACILITIES 

A. Provide temporary environmental protection, operate temporary facilities, and conduct 

construction in ways and by methods that comply with environmental regulations and that 

minimize possible air, waterway, and subsoil contamination or pollution or other undesirable 

effects. 

 

1. Protect construction workers, Owner’s personnel and visitors to the site by utilizing 

sufficient barricades, guard rails, temporary walkways, appropriate signage of sufficient 

size and strength necessary for protection and to prevent job-site accidents. 

2. Contractor shall be solely responsible for means and methods of construction as well as 

safety on the job-site. 

B. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types 

needed to protect against reasonably predictable and controllable fire losses. Comply with 

NFPA 241; manage fire prevention program. 

 

1. Prohibit smoking on Owner’s property – this site is NO SMOKING; persons found 

smoking on-site will be told to leave the premises. 

2. Supervise welding operations, combustion-type temporary heating units, and similar 

sources of fire ignition according to requirements of authorities having jurisdiction. 

3. Develop and supervise an overall fire-prevention and protection program for personnel at 

project site. Review needs with local fire department and establish procedures to be 

followed. Instruct personnel in methods and procedures. Post warnings and information. 

1.6 PRODUCT REQUIREMENTS 

A. The term “product” includes the terms “material”, “equipment”, “system”, and terms of similar 

intent. 

B. Product Substitutions: See Section 01 30 00. 

C. Provide extended warranties as specified in other sections 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 obligation under requirements of 

the Contract Documents. 

D. Product Options: Provide products that comply with the Contract Documents, are undamaged, 

and are new at the time of installation. Provide products complete with accessories, trim, finish, 

and other devices and components needed for a complete installation and the intended use and 

effect. 

 

1. Descriptive, performance, and reference standard requirements in the specifications 

establish ‘salient characteristics’ of products. 

E. Finish Selection: Unless otherwise indicated, Owner will select color, pattern, and texture of 

each product from manufacturer’s full range of options that includes both standard and premium 

items. 

F. Product Delivery, Storage and Handling Requirements: 
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1. Contractor or Contractor’s authorized representative must be present to accept delivery of 

all equipment and material shipments. The Owner will not knowingly accept, unload or 

store anything delivered to the site for the Contractor’s use. Inadvertent acceptance of 

delivered items by any representative or employee of the Owner shall not constitute 

acceptance or responsibility for any of the materials or equipment. It shall be the 

contractor’s responsibility to assume liability for equipment or material delivered to the 

jobsite. 

2. Contractor shall confine equipment, apparatus, storage of materials and operations to 

limits indicated and agreed to by the Owner at the pre-construction meeting. Contractor 

shall not bring material onto the site until they are needed for the progress of the work. 

3. The storage of materials on the grounds shall be in strict accordance with the instructions 

stated within the technical sections. 

4. All hazardous materials including motor fuels shall be properly handled and contained to 

prevent spills or other releases. The Contractor shall develop and maintain a contingency 

plan to provide emergency response, containment, and cleanup of spills of hazardous 

materials resulting from contract activities. All spills and releases shall be reported to the 

Owner. 

5. Contractor shall maintain on-site in a binder available at all times during construction, 

MSDS sheets of every material brought onto the site or incorporated into the work. 

PART 2 - PRODUCTS  (NOT USED)  

PART 3 - EXECUTION 

3.1 EXAMINATION AND PREPARATION 

A. Examine substrates and conditions for compliance with manufacturer’s written requirements 

including, but not limited to, surfaces that are sound, level, plumb, smooth, clean, and free of 

deleterious substances; substrates within installation tolerances; and application conditions 

within environmental limits. Proceed with installation only after unsatisfactory conditions have 

been corrected. 

B. Before proceeding to lay out the Work, verify layout information shown on Drawings, in 

relation to property survey and existing benchmarks. 

C. Take field measurements as required to fit the Work properly. Where fabricated products are to 

be fitted to other construction, verify dimensions by field measurement before fabrication and, 

when possible, allow for fitting and trimming during installation. 

3.2 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. 
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B. Record Log: Maintain a log of layout control work. Record deviations from required lines and 

levels. Include beginning and ending dates and times of surveys, weather conditions, name and 

duty of each survey party member, and types of instruments and tapes used. Make the log 

available for reference by Architect. 

3.3 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 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. 
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J. Hazardous Materials: Use products, cleaners, and installation materials that are not considered 

hazardous. 

3.4 CUTTING AND PATCHING 

A. Do not cut structural members or operational elements without prior written approval of 

Architect. 

B. Patch with durable seams that are as invisible as possible. Provide materials and comply with 

installation requirements specified in other Sections. 

C. Restore or replace any damaged surfaces, items, etc. to the Owner and Architect’s satisfaction. 

Replacements shall match existing in-kind. 

3.5 INSTALLATION 

A. Comply with manufacturer’s written instructions for installation. Anchor each product securely 

in place, accurately located and aligned with other portions of the Work. Clean exposed surfaces 

and protect from damage. 

B. Clean Project Site and work areas daily, including common areas. 

3.6 PROGRESS CLEANING 

A. General: Clean Project site and work areas daily, including common areas. Enforce 

requirements strictly. Dispose of materials lawfully on-site. 

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

debris. 

2. Do not hold waste materials more than seven days during normal weather or three days if 

the temperature is expected to rise above 80 deg F. 

3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark 

containers appropriately and dispose of legally on-site, according to regulations. 

B. 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. 

C. 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. 

D. Concealed Spaces: Remove debris from concealed spaces before enclosing the space. 
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E. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to ensure 

freedom from damage and deterioration at time of Substantial Completion. 

F. Waste Disposal: Do not wash waste materials down sewers or drains. 

G. 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. 

H. 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. 

I. 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. 

3.7 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. 

C. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. 

Replace damaged and malfunctioning controls and equipment. 

3.8 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. 

3.9 TERMINATION AND REMOVAL 

A. Temporary Utilities:  At earliest feasible time, when acceptable to Owner, change over from use 

of temporary service to use of permanent service. 

B. Remove temporary facilities and controls no later than Substantial Completion.  Personnel 

remaining after Substantial Completion will be permitted to use permanent facilities, under 

conditions acceptable to Owner. 

END OF SECTION 01 50 00 



Outagamie County - Downtown Appleton Campus    

Physical Therapy Clinic 

CLOSEOUT REQUIREMENTS 01 70 00 - 1 

SECTION 01 70 00 - CLOSEOUT REQUIREMENTS 

PART 1 - GENERAL 

1.1 CLOSEOUT SUBMITTALS 

A. Record Drawings:  Maintain a set of prints of the Contract Drawings as Record Drawings.  

Mark to show actual installation where installation varies from that shown originally. 

1. Identify and date each Record Drawing; include the designation "PROJECT RECORD 

DRAWING" in a prominent location. 

B. Operation and Maintenance Data:  Submit one hard copy of manual and one electronic copy.  

Organize data into three-ring binders with identification on front and spine of each binder, and 

envelopes for folded drawings.  Include the following: 

1. Manufacturer's operation and maintenance documentation. 

2. Maintenance and service schedules. 

3. Maintenance service contracts. 

4. Emergency instructions. 

5. Spare parts list. 

6. Wiring diagrams. 

7. Copies of warranties. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 PROTECTION OF INSTALLED WORK 

A. Protect installed work from damage by construction operations. 

B. Provide special protection where specified in individual specifications sections. 

C. Provide temporary and removable protection for installed products. Control activity in 

immediate work area to prevent damage. 

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings. 

E. Prohibit traffic or storage upon finished floor surfaces. 

F. Remove protective coverings when no longer needed; reuse or recycle coverings if possible. 
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3.2 FINAL CLEANING 

A. General Building Construction Contractor shall complete the following cleaning operations 

before requesting inspection for certification of Substantial Completion: 

1. Remove labels that are not permanent. 

2. Clean transparent materials, including mirrors.  Remove excess glazing compounds.  

Replace chipped or broken glass. 

3. Clean exposed finishes to a dust-free condition, free of stains, films, and foreign 

substances.  Sweep concrete floors broom clean. 

4. Wipe surfaces of mechanical and electrical equipment.  Remove excess lubrication.  

Clean plumbing fixtures.  Clean light fixtures, lamps, globes, and reflectors. 

5. Clean Project site, yard, and grounds, in areas disturbed by construction activities.  

Sweep paved areas; remove stains, spills, and foreign deposits.  Rake grounds to a 

smooth, even-textured surface. 

3.3 CLOSEOUT PROCEDURES 

A. Substantial Completion:  Before requesting Substantial Completion inspection, ensure 

completion of the following: 

1. Make submittals that are required by governing or other authorities; obtain copies of 

permits, approvals and provide to Architect. 

2. Prepare a list of items to be completed and corrected (punch list), the value of items on 

the list, and reasons why the Work is not complete. 

3. Advise Owner of pending insurance changeover requirements. 

4. Submit specific warranties, maintenance service agreements, and similar documents. 

5. Submit Record Drawings and operation and maintenance manuals. 

6. Deliver tools, spare parts, extra materials, and similar items. 

7. Make final changeover of permanent locks and deliver keys to Owner. 

8. Complete startup testing of systems. 

9. Remove temporary facilities and controls. 

10. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 

11. Complete final cleaning requirements, including touchup painting. 

12. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 

B. Submit a request for inspection for Substantial Completion.  On receipt of request, Architect 

will proceed with inspection or advise Contractor of unfulfilled requirements.  Architect will 

prepare the Compliance Certificate after inspection or will advise Contractor of items that must 

be completed or corrected. 

C. Request inspection for Final Completion, once the following are complete: 

1. Submit a copy of Substantial Completion inspection list stating that each item has been 

completed or otherwise resolved for acceptance. 

2. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. 
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D. Request reinspection when the Work identified in previous inspections as incomplete is 

completed or corrected. 

E. Submit a request for final inspection for acceptance.  On receipt of request, Architect will 

proceed with inspection or advise Contractor of unfulfilled requirements.  Upon successful 

inspection, Contractor will prepare final Certificate for Payment for review and approval by 

Architect. 

3.4 DEMONSTRATION AND TRAINING 

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 

systems, subsystems, and equipment not part of a system.   

3.5 SERVICE AND MAINTENANCE 

A. Provide service and maintenance of components indicated in specification sections. 

 

END OF SECTION 01 70 00 
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SECTION 02 41 19 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected building elements. 

2. Salvage of existing items to be reused or recycled. 

1.2 MATERIALS OWNERSHIP 

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

B. Historic items, relics, antiques, and similar objects including other items of interest or value to 

Owner that may be uncovered during demolition remain the property of Owner. Carefully 

salvage in a manner to prevent damage and promptly return to Owner. 

1.3 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 

proposed for protecting individuals and property for dust control. 

B. Schedule of selective demolition activities with starting and ending dates for each activity. 

1.4 CLOSEOUT SUBMITTALS 

A. Inventory of items that have been removed and salvaged. 

1.5 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 

Conduct selective demolition so Owner's operations will not be disrupted. 

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

far as practical. Before selective demolition, Owner will remove all Owner items within area of 

construction. 

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

with selective demolition. 

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

Work. 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. 
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E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them 

against damage during selective demolition operations. Maintain fire-protection facilities in 

service during selective demolition operations. 

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

PART 2 - PRODUCTS 

2.1 PERFORMANCE 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/ASSP 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. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 

protect them against damage. Owner will arrange to shut off indicated services/systems when 

requested by Contractor. 

B. Temporary Protection: Provide temporary barricades and other protection required to prevent 

injury to people and damage to adjacent buildings and facilities to remain. 

C. Remove temporary barricades and protections where hazards no longer exist. 

3.3 SELECTIVE DEMOLITION 

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. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 

cutting methods least likely to damage construction to remain or adjoining construction. 

Use hand tools or small power tools designed for sawing or grinding, not hammering and 

chopping. Temporarily cover openings to remain. 
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2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 

existing finished surfaces. 

3. Do not use cutting torches until work area is cleared of flammable materials. At 

concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 

space before starting flame-cutting operations. Maintain portable fire-suppression devices 

during flame-cutting operations. 

4. Dispose of demolished items and materials promptly. 

5. Remove and dispose of all piping, ductwork, and related connections and supporting 

devices above the ceiling that are no longer used or connected to a system.  

B. 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. 

C. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 

during selective demolition. 

3.4 CLEANING 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 

construction and demolition waste landfill acceptable to authorities having jurisdiction. 

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

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

and areas. 

B. 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. 

END OF SECTION 02 41 19 
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Cast-in-place concrete, including concrete materials, mixture design, 

placement procedures, and finishes. Intended for the patching of floor slabs. 

1.2 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 

following: blended hydraulic cement, fly ash, slag cement, and other pozzolans materials 

subject to compliance with requirements. 

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

1.3 QUALITY ASSURANCE 

A. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing 

ready-mixed concrete products and that complies with ASTM C94/C94M requirements for 

production facilities and equipment.  

1.4 DELIVERY, STORAGE, AND HANDLING 

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

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract 

Documents. 

2.2 CONCRETE MATERIALS 

A. Cementitious Materials: 

1. Portland Cement: ASTM C150/C150M, Type I, gray. 

2. Fly Ash: ASTM C618, Class C. 

B. Normal-Weight Aggregates: ASTM C33/C33M, Class 1N coarse aggregate or better, graded. 

Provide aggregates from a single source. Maximum Coarse-Aggregate Size: 3/4 inch nominal. 



Outagamie County - Downtown Appleton Campus    

Physical Therapy Clinic 

CAST-IN-PLACE CONCRETE  03 30 00 - 2 

C. Water: ASTM C94/C94M, potable. 

2.3 VAPOR RETARDERS 

A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A, not less than 10 mils thick. Include 

manufacturer's recommended adhesive or pressure-sensitive tape as needed to replace sheet 

removed during demolition.  

2.4 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 

laboratory trial mixture or field test data, or both, in accordance with ACI 301. 

B. Cementitious Materials: Use fly ash, pozzolan, slag cement, and silica fume as needed to reduce 

the total amount of portland cement, which would otherwise be used, by not less than 40 

percent. 

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

reducing admixture in concrete, as required, for placement and workability. 

2.5 CONCRETE MIXTURES 

A. Slab-on-Grade: Proportion normal-weight concrete mix as follows: 

 

1. Compressive Strength (28 days): 4,000 psi. 

2. Minimum Cementitious Materials Content: 540 lb/cu.yd. 

3. Maximum Slump: 4-inches. 

2.6 FABRICATING REINFORCEMENT 

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

2.7 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 

ASTM C 94/C 94M and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 

1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 

delivery time to 60 minutes. 
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PART 3 - EXECUTION 

3.1 INSTALLATION OF VAPOR RETARDER 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with 

ASTM E1643 and manufacturer's written instructions. 

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

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

3.2 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of reinforcement, and vapor retarder is 

complete. Immediately prior to concrete placement, inspect vapor retarder for damage and 

deficient installation, and repair defective areas. 

B. Deposit and consolidate concrete for floor slabs in a continuous operation, within limits of 

construction joints. 

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

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

3.3 FINISHING FLOORS AND SLABS 

A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 

operations for concrete surfaces. Do not wet concrete surfaces. 

B. Trowel Finish: 

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

power-driven trowel. 

2. Continue troweling passes and restraighten until surface is free of trowel marks and 

uniform in texture and appearance. 

3. Apply a trowel finish to surfaces exposed to view. 

3.4 CONCRETE CURING 

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

Maintain moisture loss no more than 0.2 lb/sq. ft. x h, calculated in accordance with ACI 305.1, 

before and during finishing operations. 

3.5 PROTECTION 

A. Protect concrete surfaces using methods and materials, including temporary covering as 

necessary until concrete sets to full strength.  

END OF SECTION 03 30 00 
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SECTION 06 41 16 - PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Plastic-laminate-clad architectural cabinets. 

2. Cabinet hardware and accessories. 

3. Wood furring, blocking, shims, and hanging strips for installing plastic-laminate-clad 

architectural cabinets that are not concealed within other construction. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include plans, elevations, sections, and attachment details. 

C. Samples: For each exposed product and for each color and texture specified. 

1.3 QUALITY ASSURANCE 

A. Manufacturer's Qualifications: Employs skilled workers who custom fabricate products similar 

to those required for this Project and whose products have a record of successful in-service 

performance. 

B. Installer Qualifications: Manufacturer of products. 

PART 2 - PRODUCTS 

2.1 PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork 

Standards for grades of cabinets indicated for construction, finishes, installation, and other 

requirements. 

B. Cabinets to match those in adjacent medical clinic.  

C. Architectural Woodwork Standards Grade: Custom. 

D. Type of Construction: Frameless. 

E. Door and Drawer-Front Style: Flush overlay. 
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F. High-Pressure Decorative Laminate: ISO 4586-3, grades as indicated or if not indicated, as 

required by quality standard. 

G. Exposed Surfaces: 

1. Plastic-Laminate Grade: HGS. 

2. Edges: PVC edge banding, 3.0 mm thick, matching laminate in color, pattern, and finish. 

3. Pattern Direction: Vertically for drawer fronts, doors, and fixed panels. 

H. Concealed Backs of Panels with Exposed Plastic-Laminate Surfaces: .040 thick premium 

backer. 

I. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws 

from interior of body. Join subfronts, backs, and sides with glued rabbeted joints supplemented 

by mechanical fasteners. 

J. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures 

of exposed laminate surfaces to match those in adjacent medical clinic. 

2.2 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality standard 

for each type of architectural cabinet and quality grade specified unless otherwise indicated. 

Wood Moisture Content: 5 to 10 percent. 

2.3 CABINET HARDWARE AND ACCESSORIES 

A. Frameless Concealed Hinges (European Type): ANSI/BHMA A156.9, B01602, 170 degrees of 

opening. 

B. Back-Mounted Pulls: ANSI/BHMA A156.9, B02011. 

C. Shelf Rests: ANSI/BHMA A156.9, B04013; metal. 

D. Drawer Slides: ANSI/BHMA A156.9. 

1. Heavy-Duty (Grade 1HD-100 and Grade 1HD-200): Side mount. Full extension.  

E. Door Locks: ANSI/BHMA A156.11, E07121. Place on all doors as directed by Owner.  

F. Door and Drawer Silencers: ANSI/BHMA A156.16, L03011. 

G. Grommets for Cable Passage: 2-1/2-inch OD, molded-plastic grommets, and matching plastic 

caps with slot for wire passage. Color to match / coordinate with color of surface. 

H. Exposed Hardware Finishes: For exposed hardware, provide Satin Stainless Steel: 

ANSI/BHMA 630. 

I. For concealed hardware, provide manufacturer's standard finish that complies with product class 

requirements in ANSI/BHMA A156.9. 
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2.4 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber, kiln-dried to less 

than 15 percent moisture content. 

B. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. 

Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-

metal or hot-dip galvanized anchors and inserts at floors. 

2.5 FABRICATION 

A. Complete fabrication, including assembly and hardware application, to maximum extent 

possible before shipment to Project site. Disassemble components only as necessary for 

shipment and installation. Where necessary for fitting at site, provide ample allowance for 

scribing, trimming, and fitting. 

B. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work, 

and similar items. Locate openings accurately and use templates or roughing-in diagrams to 

produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters and 

burrs. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Before installation, condition cabinets to humidity conditions in installation areas for not less 

than 72 hours. 

B. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with 

wafer-head cabinet installation screws. 

C. Install cabinets level, plumb, and true in line to a tolerance of 1/8 inch in 96 inches using 

concealed shims. 

1. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged 

finish at cuts. 

2. Install cabinets without distortion so doors and drawers fit openings and are accurately 

aligned. Adjust hardware to center doors and drawers in openings and to provide 

unencumbered operation. Complete installation of hardware and accessory items as 

indicated. 

END OF SECTION 06 41 16 



Outagamie County - Downtown Appleton Campus    

Physical Therapy Clinic 

 

THERMAL INSULATION 07 21 00 - 1 

SECTION 07 21 00 - ACOUSTIC INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Mineral-wool insulation for interior partition sound attenuation.  

1.2 ACTION SUBMITTALS 

A. Product Data for the Sound Attenuation Mineral-wool batt insulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Johns Manville MinWool Sound Attenuation Fire Batts or equal.  

2.2 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Maximum flame-spread and smoke-developed indexes less 

than 75 and 450 when tested in accordance with ASTM E84. 

B. Fire-Resistance Ratings: Comply with ASTM E119 or UL 263; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

2.3 MINERAL-WOOL BOARD INSULATION 

A. Mineral-Wool Board Insulation, Types IA and IB, Unfaced: ASTM C612, Types IA and IB; 

passing ASTM E136 for combustion characteristics. 

2.4 ACCESSORIES 

A. Insulation for Miscellaneous Voids: 

1. Spray Polyurethane Foam Insulation: ASTM C1029, Type II, closed cell, with maximum 

flame-spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E84. 

B. Insulation Anchors, Spindles, and Standoffs: As recommended by manufacturer. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 

applications. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 

rain, or snow at any time. 

C. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill 

voids with insulation. Remove projections that interfere with placement. 

D. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, 

and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or 

required to make up total thickness. 

3.2 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION 

A. Batt Insulation: Install in cavities formed by framing members according to the following 

requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing members. If 

more than one length is required to fill the cavities, provide lengths that will produce a 

snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between 

edges of insulation and adjoining framing members. 

B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required 

to prevent gaps in insulation using the following materials: 

1. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions. 

END OF SECTION 07 21 00 
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SECTION 07 92 00 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Nonstaining silicone joint sealants. 

1.2 ACTION SUBMITTALS 

A. Product data. 

B. Samples: Manufacturer's standard color charts for approval by Architect and Owner.  

1.3 INFORMATIONAL SUBMITTALS 

A. Sample warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Warranty Documentation: 

1. Manufacturers' special warranties. 

2. Installer's special warranties. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Authorized representative who is trained and approved by 

manufacturer. 

1.6 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not 

comply with performance and other requirements specified in this Section within Two years 

from date of Substantial Completion. 

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 

replace those joint sealants that do not comply with performance and other requirements 

specified in this Section within Five years from date of Substantial Completion. 

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from 

the following: 
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1. Movement of the structure caused by stresses on the sealant exceeding sealant 

manufacturer's written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from causes exceeding design specifications. 

3. Mechanical damage caused by individuals, tools, or other outside agents. 

4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 

with one another and with joint substrates under conditions of service and application, as 

demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range. 

2.2 NONSTAINING SILICONE JOINT SEALANTS 

A. Nonstaining Joint Sealants: No staining of substrates when tested in accordance with 

ASTM C1248. 

B. Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 percent 

and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; 

ASTM C920, Type S, Grade NS, Class 50, Use NT. 

2.3 JOINT-SEALANT BACKING 

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, 

primers, and other joint fillers; and approved for applications indicated by sealant manufacturer 

based on field experience and laboratory testing. 

2.4 MISCELLANEOUS MATERIALS 

A. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 

and sealant backing materials, free of oily residues or other substances capable of staining or 

harming joint substrates and adjacent nonporous surfaces in any way and formulated to promote 

optimum adhesion of sealants to joint substrates. 

B. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 
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PART 3 - EXECUTION 

3.1 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 nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 

sealants. Nonporous joint substrates include the following: 

a. Metal. 

b. Glass. 

c. Plastic laminate casework and countertops.  

B. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 

adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 

by cleaning methods required to remove sealant smears. Remove tape immediately after tooling 

without disturbing joint seal. 

3.2 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for products 

and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint 

sealants as applicable to materials, applications, and conditions indicated. 

C. 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. 

D. 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. 
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E. 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. 

F. Protect joint sealants during and after curing period from contact with contaminating substances 

and from damage resulting from construction operations or other causes so sealants are without 

deterioration or damage at time of Substantial Completion. If, despite such protection, damage 

or deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants 

immediately so installations with repaired areas are indistinguishable from original work. 

END OF SECTION 07 92 00 
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SECTION 07 92 19 - ACOUSTICAL JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes Acoustical joint sealants. 

1.2 ACTION SUBMITTALS 

A. Product data. 

B. Samples: Manufacturer's color charts for approval by Architect and Owner. 

1.3 INFORMATIONAL SUBMITTALS 

A. Test and Evaluation Reports: Product test reports. 

B. Sample warranties. 

1.4 WARRANTY 

A. Installer's Special Warranty: Installer agrees to repair or replace acoustical joint sealants that do 

not comply with performance and other requirements specified in this Section within Two years 

from date of Substantial Completion. 

B. Manufacturer's Special Warranty: Manufacturer agrees to furnish acoustical joint sealants to 

repair or replace those joint sealants that do not comply with performance and other 

requirements specified in this Section within Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 ACOUSTICAL JOINT SEALANTS 

A. Acoustical joint-sealant products that effectively reduce airborne sound transmission through 

perimeter joints and openings in building construction, as demonstrated by testing 

representative assemblies in accordance with ASTM E90. 

B. Acoustical Sealant for Exposed and Concealed Joints: Manufacturer's standard nonsag, 

paintable, nonstaining latex acoustical sealant complying with ASTM C834. 

1. Colors of Exposed Acoustical Joint Sealants: As selected by Architect from 

manufacturer's full range of colors. 
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2.2 MISCELLANEOUS MATERIALS 

A. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 

and sealant backing materials, free of oily residues or other substances capable of staining or 

harming joint substrates and adjacent nonporous surfaces in any way and formulated to promote 

optimum adhesion of sealants to joint substrates. 

B. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive acoustical joint sealants, with Installer present, for 

compliance with requirements for joint configuration, installation tolerances, and other 

conditions affecting performance of the Work. 

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

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing acoustical joint 

sealants to comply with joint-sealant manufacturer's written instructions. 

B. Masking Tape: Use masking tape where required to prevent contact of sealant with adjoining 

surfaces that otherwise would be permanently stained or damaged by such contact or by 

cleaning methods required to remove sealant smears. Remove tape immediately after tooling 

without disturbing joint seal. 

3.3 INSTALLATION OF ACOUSTICAL JOINT SEALANTS 

A. Comply with acoustical joint-sealant manufacturer's written installation instructions unless more 

stringent requirements apply. 

B. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at openings 

and penetrations with a continuous bead of acoustical joint sealant. Install acoustical joint 

sealants at both faces of partitions, at perimeters, and through penetrations. Comply with 

ASTM C919, ASTM C1193, and manufacturer's written instructions for closing off sound-

flanking paths around or through assemblies, including sealing partitions to underside of floor 

slabs above acoustical ceilings. 

END OF SECTION 07 92 19 
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SECTION 08 12 13 - HOLLOW METAL FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Interior standard steel frames. 

1.2 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 

NAAMM-HMMA 803 or SDI A250.8. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include elevations, frame profiles, metal thicknesses, and wall opening 

conditions. 

C. Schedule: Prepared by or under the supervision of supplier, using same reference numbers for 

details and openings as those on Drawings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Ceco Door; ASSA ABLOY. 

2. Curries Company; ASSA ABLOY. 

3. LaForce, Inc. 

4. Republic Doors and Frames. 

5. Steelcraft; an Allegion brand. 

2.2 STANDARD STEEL FRAMES 

A. Construct hollow-metal frames to comply with standards indicated for materials, fabrication, 

hardware locations, hardware reinforcement, tolerances, and clearances, and as specified. 

http://www.specagent.com/Lookup?uid=123457064142
http://www.specagent.com/Lookup?uid=123457064133
http://www.specagent.com/Lookup?uid=123457064148
http://www.specagent.com/Lookup?uid=123457064170
http://www.specagent.com/Lookup?uid=123457064158
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B. Interior Frames: SDI A250.8. At locations indicated in the Door and Frame Schedule. New 

frames shall match existing within adjacent medical clinic.  

1. Materials: Uncoated steel sheet, minimum thickness of 0.067 inch. 

2. Construction: Full profile welded. 

3. Exposed Finish: Factory primed. 

2.3 FRAME ANCHORS 

A. Jamb Anchors: 

1. Type: Anchors of minimum size and type required by applicable door and frame 

standard, and suitable for performance level indicated. 

2. Quantity: Minimum of three anchors per jamb.  

B. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill 

phosphatized. 

2.4 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for 

exposed applications. 

B. Power-Actuated Fasteners in Concrete: Fabricated from corrosion-resistant materials. 

C. Glazing: Comply with requirements in Section 08 80 00 "Glazing." 

2.5 FABRICATION 

A. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations 

require multiple sections. Where frames are fabricated in sections, provide alignment plates or 

angles at each joint, fabricated of metal of same or greater thickness as frames. 

1. Door Silencers: Drill stops in strike jamb to receive three door silencers. Keep holes clear 

during construction. 

B. Hardware Preparation: Factory prepare hollow-metal frames to receive templated mortised 

hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and tapping 

according to SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce frames to receive non-templated, mortised, and surface-mounted door 

hardware. 

2. Comply with BHMA A156.115 for preparing hollow-metal frames for hardware. 

3. Ensure all frames can accommodate future door access controls.  

2.6 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. Shop Primer: 

Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with 
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SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate 

and field-applied coatings despite prolonged exposure 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 

anchors are set. After wall construction is complete, remove temporary braces without damage 

to completed Work. 

1. Install frames with vision lights to have removable stops located on secure side of 

opening. 

B. Solidly pack mineral-fiber insulation inside frames. 

C. Installation Tolerances: Adjust hollow-metal frames to the following tolerances: 

1. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from 

jamb perpendicular to frame head. 

2. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to 

plane of wall. 

3. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel 

lines, and perpendicular to plane of wall. 

4. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor. 

3.2 CLEANING AND TOUCHUP 

A. 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. 

END OF SECTION 08 12 13 
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SECTION 08 14 16 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid-core doors with wood-veneer faces. 

2. Factory finishing of flush wood doors. 

3. Factory fitting flush wood doors to frames and factory machining for hardware. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Door core materials and construction. 

2. Door edge construction 

3. Door face type and characteristics. 

4. Door louvers. 

5. Door trim for openings. 

6. Factory-machining criteria. 

7. Factory-finishing specifications. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; 

construction details not covered in Product Data; and the following: 

1. Door elevations, dimension and locations of hardware, lite and louver cutouts. 

2. Dimensions and locations of blocking for hardware attachment. 

3. Clearances and undercuts. 

C. Samples: For approval of color of factory-finished doors. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

following: 

1. Algoma Hardwoods, Inc. 

2. Eggers Industries. 

3. Graham Wood Doors; ASSA ABLOY Group company. 

4. Mohawk Flush Doors, Inc. 

5. Oshkosh Door Company. 

6. VT Industries Inc. 

http://www.specagent.com/Lookup?ulid=4
http://www.specagent.com/Lookup?uid=123457006427
http://www.specagent.com/Lookup?uid=123457006434
http://www.specagent.com/Lookup?uid=123457006428
http://www.specagent.com/Lookup?uid=123457006429
http://www.specagent.com/Lookup?uid=123457006441
http://www.specagent.com/Lookup?uid=123457006436
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2.2 FLUSH WOOD DOORS, GENERAL 

A. In addition to requirements specified, comply with "Architectural Woodwork Standards.". 

B. WDMA I.S.1-A Performance Grade: Heavy Duty unless otherwise indicated.  

2.3 SOLID-CORE, FIVE-PLY FLUSH WOOD VENEER-FACED DOORS FOR 

TRANSPARENT FINISH 

A. Interior Doors, Solid-Core Five-Ply Veneer-Faced: 

1. Grade: Custom (Grade A faces). 

2. Species: Red oak. 

3. Cut: Plain sliced (flat sliced). 

4. Match between Veneer Leaves: Slip match. 

5. Assembly of Veneer Leaves on Door Faces: Running match. 

6. Core: Particleboard. 

7. Construction: Five plies. Stiles and rails are bonded to core, then entire unit is abrasive 

planed before veneering. 

2.4 LIGHT FRAMES  

A. Wood Beads for Light Openings in Wood Doors: Provide manufacturer's standard wood beads 

unless otherwise indicated. 

1. Wood Species: Same species as door faces. 

2. Profile: Manufacturer's standard shape. 

2.5 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated. 

1. Comply with clearance requirements of referenced quality standard for fitting unless 

otherwise indicated. 

B. Factory machine doors for hardware that is not surface applied. 

1. Locate hardware to comply with DHI-WDHS-3. 

2. Comply with final hardware schedules, door frame Shop Drawings, ANSI/BHMA-

156.115-W, and hardware templates. 

3. Coordinate with hardware mortises in metal frames, to verify dimensions and alignment 

before factory machining. 

2.6 FACTORY FINISHING 

A. Comply with referenced quality standard for factory finishing. 
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1. Complete fabrication, including fitting doors for openings and machining for hardware 

that is not surface applied, before finishing. 

2. Finish faces, all four edges, edges of cutouts, and mortises. 

3. Stains and fillers may be omitted on top and bottom edges and mortises. 

B. Transparent Finish: 

1. Architectural Woodwork Standards, Grade: Custom. 

2. Staining: As selected by Architect from manufacturer's full range. 

3. Sheen: Satin. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hardware: For installation, see Section 08 71 00 "Door Hardware. 

B. Install doors to comply with manufacturer's written instructions and referenced quality standard, 

and as indicated. 

C. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

D. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at 

Project site. 

3.2 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. 

Doors may be repaired or refinished if Work complies with requirements and shows no 

evidence of repair or refinishing. 

END OF SECTION 08 14 16 
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SECTION 08 71 11 - DOOR HARDWARE  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Mechanical door hardware for the swinging doors. 

B. All hardware shall match adjacent medical clinic unless directed otherwise by Owner.  

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For electrified door hardware. 

C. Samples: For each exposed product in each finish specified. 

D. Door hardware schedule. Prepared by or under the supervision of Supplier, detailing fabrication 

and assembly of door hardware, as well as installation procedures and diagrams. Coordinate 

final door hardware schedule with doors, frames, and related work to ensure proper size, 

thickness, hand, function, and finish of door hardware. 

1. Format: Use same scheduling sequence and format and use same door numbers as in the 

Contract Documents. 

2. Content: Include the following information: 

a. Identification number, location, hand, fire rating, size, and material of each door 

and frame. 

b. Locations of each door hardware set, cross-referenced to Drawings on floor plans 

and to door and frame schedule. 

c. Complete designations, including name and manufacturer, type, style, function, 

size, quantity, function, and finish of each door hardware product. 

d. Description of electrified door hardware sequences of operation and interfaces with 

other building control systems. 

3. Schedules shall be kept current with all changes to the project. If changes occur, project 

hardware schedules shall be maintained to reflect the changes as they are approved. 

Omitted items shall be deleted from openings, added and replaced items shall be 

included. Installation submittals shall be kept current as changes occur. Upon request, a 

complete updated hardware schedule shall be provided to the contractor. Supplemental 

submittals that include only the changed openings will not be acceptable. 

4. Prior to final payment, provide a record copy of hardware schedules, including all 

revisions and updates. All openings shall be listed to reflect final installed configuration 

only. 

5. Keying Schedule: Prepared by or under the supervision of Installer, detailing Owner's 

final keying instructions for locks. 
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1.3 INFORMATIONAL SUBMITTALS 

A. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Supplier of products and an employer of workers trained and approved 

by product manufacturers and of an Architectural Hardware Consultant who is available during 

the course of the Work to consult Contractor, Architect, and Owner about door hardware and 

keying. 

B. Supplier Qualifications: The hardware supplier shall be a corporate member in good standing of 

The Door and Hardware Institute (DHI), employing at least one Architectural Hardware 

Consultant (AHC) who is currently participating in DHI’s continuing education program (CEP). 

C. Items of hardware not definitely specified herein but necessary for completion of the work shall 

be provided. Such items shall be of type and quality suitable to the service required and 

comparable to the adjacent hardware. Where size and shape of members is such as to prevent 

the use of types specified, hardware shall be furnished of suitable types having as nearly as 

practicable the same operation and quality as the type specified. Sizes shall be adequate for the 

service required. 

D. Include such nuances as strike type, strike lip length, raised barrel hinges, mounting brackets, 

blade stop spacers, special templates, fasteners, shims, and coordination between conflicting 

products.   All doors shall be provided with a stop. 

E. Means of Egress Doors: Latches do not require more than 15 lbf (67 N) to release the latch. 

Locks do not require use of a key, tool, or special knowledge for operation. 

F. Accessibility Requirements: For door hardware on doors in an accessible route, comply with the 

U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility 

Guidelines and ICC/ANSI A117.1.  

1. Adjust door closer sweep periods so that, from an open position of 70 degrees, the door 

will take at least 3 seconds to move to a point 3 inches (75 mm) from the latch, measured 

to the leading edge of the door.  

G. Keying Conference:  Conduct conference at Project site. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver keys to Owner in person, by registered mail, or overnight package service. 
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1.7 WARRANTY 

A. Special Warranty: Manufacturer’s standard form in which manufacturer agrees to repair or 

replace components of door hardware that fail in materials or workmanship within 

Manufacturer’s standard warranty period.  

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article 

to comply with requirements in this Section. 

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated. 

B. Designations: Requirements for design, grade, function, finish, size, and other distinctive 

qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" 

Article.  Products are identified by using door hardware designations, as follows: 

1. Named Manufacturers' Products: Manufacturer and product designation are listed for 

each door hardware type required for the purpose of establishing minimum requirements. 

Manufacturers' names are abbreviated in Part 3 "Door Hardware Schedule" Article. 

2. References to BHMA Designations: Provide products complying with these designations 

and requirements for description, quality, and function. 

2.2 HINGES: Hager, McKinney, Ives. 

A. Interior Door Hinges: Steel, 0.134 inch minimum thickness except as noted. Provide 

heavyweight 0.180 inch minimum thickness on doors wider than 3’0”. 

B. Hinge Size:  4-1/2” x 4-1/2” unless noted otherwise. 

C. Hinge Options: 

1. Nonremovable Pins: Provide set screw in hinge barrel that when tightened into a groove 

in hinge pin, prevents removal of pin while door is closed. 

2. Corners:  Square. 

D. Provide quantity as follows unless otherwise indicated. 

1. For all doors, provide 1-1/2 pairs of hinges. 

E. Locks:  Schlage ND x TLR x 626 to match medical clinic. 

F. Closers:  LCN 4040XP Series. 

G. Overhead Stops:  Glynn-Johnson, Rixson, ABH. 

H. Cylinders:  Sargent CN and Arrow as specified. 

I. Flatgoods and Pulls: Rockwood, Ives, Hager.  
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2.3 KEYING 

A. Keying System: Factory registered, complying with guidelines in BHMA A156.28, appendix A. 

Provide one extra key blank for each lock. Incorporate decisions made in keying conference. 

1. Existing System: Master key or grand master key locks to Owner's existing system. 

B. Keys: Brass. 

1. Stamping: Permanently inscribe each key with a visual key control number and include 

notation as furnished by Owner.  

2.4 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping.  

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Mounting Heights: Mount door hardware units at heights to comply with the following unless 

otherwise indicated or required to comply with governing regulations. 

1. Standard Steel Door Frames: ANSI/SDI A250.8. 

2. Wood Doors: DHI's "Recommended Locations for Architectural Hardware for Wood 

Flush Doors." 

B. Install each door hardware item to comply with manufacturer's written instructions. Where 

cutting and fitting are required to install door hardware onto or into surfaces that are later to be 

painted or finished in another way, coordinate removal, storage, and reinstallation of surface 

protective trim units with finishing work. Do not install surface-mounted items until finishes 

have been completed on substrates involved. 

C. Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer than 

the number recommended by manufacturer for application indicated. 

D. Lock Cylinders: Install construction cores to secure building and areas during construction 

period. Replace construction cores with permanent cores as indicated in keying schedule. 

E. Stops: Provide wall stops for doors unless other type stops are indicated or more appropriate. 

3.2 ADJUSTING 

A. Adjust and check each operating item of door hardware and each door to ensure proper 

operation or function of every unit. Replace units that cannot be adjusted to operate as intended. 
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Adjust door control devices to compensate for final operation of heating and ventilating 

equipment and to comply with referenced accessibility requirements. 

3.3 DOOR HARDWARE SCHEDULE 

A. Hardware Set 1: Each door to have the following: 

1-1/2 PR HINGES     AS SPECIFIED    652  HAG 

1 EA ENTRY LOCKSET   ND53LD TLR    626  SCH 

1 EA CLOSER     4040XP     689  LCN 

B. Hardware Set 2: Each door to have the following: 

1-1/2 PR HINGES     AS SPECIFIED    652  HAG 

1 EA OFFICE LOCKSET   ND53LD TLR    626  SCH 

1 EA CLOSER     4040XP     689  LCN 

C. Hardware Set 4: Each door to have the following: 

1-1/2 PR HINGES     AS SPECIFIED    652  HAG 

1 EA OFFICE LOCKSET   ND53LD TLR    626  SCH 

D. Hardware Set 6: Each door to have the following: 

1-1/2 PR HINGES     AS SPECIFIED    652  HAG 

1 EA STOREROOM LOCKSET ND53LD TLR    626  SCH 

END OF SECTION 08 71 00 
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SECTION 08 80 00 - GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Glass products. 

2. Glazing sealants. 

3. Glazing tapes. 

4. Miscellaneous glazing materials. 

1.2 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and 

face clearances, and adequate sealant thicknesses, with reasonable tolerances to achieve proper 

safety margins for glazing retention under each design load case, load case combination, and 

service condition. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For glass. 

B. Sample warranties. 

PART 2 - PRODUCTS 

2.1 GLASS PRODUCTS 

A. Fully Tempered Float Glass: ASTM C1048, Kind FT, Condition A (uncoated) unless otherwise 

indicated, Type I, Class 1 (clear) as indicated, Quality-Q3. 

2.2 GLAZING TAPES 

A. Type recommended in writing by sealant or glass manufacturer.  
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2.3 MISCELLANEOUS GLAZING MATERIALS 

A. Cleaners, Primers, Sealers, Setting Blocks, Spacers, and Edge Blocks: Types recommended n 

writing by sealant or glass manufacturer. 

PART 3 - EXECUTION 

3.1 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 

other glazing materials, unless more stringent requirements are indicated, including those in 

referenced glazing publications. 

B. Protect glass edges from damage during handling and installation. Remove damaged glass from 

Project site and legally dispose of off Project site. Damaged glass includes glass with edge 

damage or other imperfections that, when installed, could weaken glass, impair performance, or 

impair appearance. 

C. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 

publications, unless otherwise required by glass manufacturer. 

D. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

E. Provide spacers for glass lites where length plus width is larger than 50 inches. 

F. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways 

in glazing channel, as recommended in writing by glass manufacturer and in accordance with 

requirements in referenced glazing publications. 

3.2 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush 

with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to 

make them fit opening. 

C. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped. 

Seal joints in tapes with compatible sealant approved by tape manufacturer. 

D. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense 

compression gaskets formed and installed to lock in place against faces of removable stops. 

Start gasket applications at corners and work toward centers of openings. 

3.3 CLEANING AND PROTECTION 

A. Immediately after installation, remove nonpermanent labels and clean surfaces. 
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B. Protect glass from contact with contaminating substances resulting from construction 

operations. Examine glass surfaces adjacent to or below exterior concrete and other masonry 

surfaces at frequent intervals during construction, but not less than once a month, for buildup of 

dirt, scum, alkaline deposits, or stains. 

1. If, despite such protection, contaminating substances do contact glass, remove substances 

immediately as recommended in writing by glass manufacturer. Remove and replace 

glass that cannot be cleaned without damaging coatings. 

C. Remove and replace glass damaged during construction period. 

3.4 MONOLITHIC GLASS SCHEDULE 

A. Clear Glass Type Fully tempered float glass. 

1. Thickness: As shown on drawings.  

END OF SECTION 08 80 00 
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Non-load-bearing steel framing systems for interior partitions. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 QUALITY ASSURANCE 

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 

members are certified according to the product-certification program of the Certified Steel Stud 

Association or the Steel Stud Manufacturers Association. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 

to those tested in assembly indicated on Drawings, according to ASTM E90 and classified 

according to ASTM E413 by an independent testing agency. 

2.2 FRAMING SYSTEMS 

A. Studs and Track: ASTM C645. 

1. Minimum Base-Steel Thickness: 0.0269 inch. 

2. Depth: 3-5/8 inches. 

B. Resilient Furring Channels: 1/2-inch-deep, steel sheet members designed to reduce sound 

transmission.  Configuration: Asymmetrical. 

2.3 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, 

and other properties required to fasten steel members to substrates. 



Outagamie County - Downtown Appleton Campus    

Physical Therapy Clinic 

NON-STRUCTURAL METAL FRAMING  09 22 16 - 2 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C754. 

1. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that apply to 

framing installation. 

B. Install framing and accessories plumb, square, and true to line, with connections securely 

fastened. 

C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 

grab bars, toilet accessories, furnishings, or similar construction. 

D. Install bracing at terminations in assemblies. 

3.2 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 

spacings required by referenced installation standards for assembly types. 

B. Install studs so flanges within framing system point in same direction. 

C. Install tracks at floors and overhead supports. Extend framing full height to structural supports 

or substrates above suspended ceilings. Continue framing around ducts that penetrate partitions 

above ceiling. 

1. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install 

track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb unless otherwise indicated. 

b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

clearance from jamb stud to allow for installation of control joint in finished 

assembly. 

c. Extend jamb studs to above suspended ceilings and attach to underside of overhead 

structure. 

2. Other Framed Openings: Frame openings other than door openings the same as required 

for door openings unless otherwise indicated. Install framing below sills of openings to 

match framing required above door heads. 

3. Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated. 

D. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 

1/8 inch from the plane formed by faces of adjacent framing. 

END OF SECTION 09 22 16 
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SECTION 09 29 00 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Interior gypsum board. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 

to those tested in assembly indicated according to ASTM E90 and classified according to 

ASTM E413 by an independent testing agency. 

2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and 

that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Gypsum Board, Type X: ASTM C1396/C1396M. 

1. Acceptable manufacturers: USG, National Gypsum, CertainTeed, or equal.  

2. Thickness: 5/8 inch. 

3. Long Edges: Tapered. 

2.4 TRIM ACCESSORIES 

A. Interior Trim: ASTM C1047. 

1. Material: Galvanized or aluminum-coated steel sheet or rolled zinc. 

2. Shapes: Cornerbead. 

2.5 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 

B. Joint Tape: Interior Gypsum Board: Paper. 
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C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible 

with other compounds applied on previous or for successive coats. 

1. Prefilling: At open joints and damaged surface areas, use setting-type taping compound. 

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 

trim flanges, use setting-type taping compound. Use setting-type compound for installing 

paper-faced metal trim accessories. 

3. Fill Coat: For second coat, use setting-type, sandable topping compound. 

4. Finish Coat: For third coat, use setting-type, sandable topping compound. 

2.6 AUXILIARY MATERIALS 

A. Provide auxiliary materials that comply with referenced installation standards and 

manufacturer's written instructions. 

B. Steel Drill Screws: ASTM C1002 unless otherwise indicated. Use screws complying with 

ASTM C954 for fastening panels to steel members from 0.033 to 0.112 inch thick. 

C. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) 

produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 

wool, or rock wool. 

D. Acoustical Sealant: As specified in Section 07 92 19 "Acoustical Joint Sealants." 

PART 3 - EXECUTION 

3.1 INSTALLATION OF PANELS 

A. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 

damaged. 

B. Comply with ASTM C840. 

3.2 FINISHING OF GYPSUM BOARD 

A. Prefill open joints and damaged surface areas. 

B. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 

intended to receive tape. 

C. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 

ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 

2. Level 4: At panel surfaces that will be exposed to view. 

a. Primer and its application to surfaces are specified in Section 09 91 23 "Interior 

Painting." 
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3.3 PROTECTION 

A. Protect installed products from damage from condensation, construction, and other causes for 

the duration of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, or mold damaged. 

END OF SECTION 09 29 00 



Outagamie County - Downtown Appleton Campus    

Physical Therapy Clinic 

ACOUSTICAL PANEL CEILINGS  09 51 13 - 1 

SECTION 09 51 13 - ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes acoustical panels and exposed suspension systems for interior ceilings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: Class A according to ASTM E1264. 

2. Smoke-Developed Index: 50 or less. 

2.2 ACOUSTICAL PANELS (TYPE ACP) 

A. Acoustical Panel Standard: Manufacturer's standard panels according to ASTM E1264. 

1. Panel: Protectone Fine Fissured by CertainTeed or equal.  

2. Panels to match adjacent medical clinic.  

B. Color: White. 

C. Light Reflectance (LR): 0.84. 

D. Ceiling Attenuation Class (CAC): 35. 

E. Noise Reduction Coefficient (NRC): .55. 

F. Edge/Joint Detail: Reveal sized to fit flange of exposed suspension-system members. 

G. Thickness: 5/8 inch. 

H. Modular Size: 24 by 24 inches. 
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2.3 METAL SUSPENSION SYSTEM  

A. Metal Suspension-System Standard: Manufacturer's standard, direct-hung, metal suspension 

system and accessories according to ASTM C635/C635M. 

B. Wide-Face, Capped, Double-Web, Steel Suspension System: Main and cross runners roll 

formed from cold-rolled steel sheet; prepainted, electrolytically zinc coated, or hot-dip 

galvanized, G30 coating designation; with prefinished 15/16-inch-wide metal caps on flanges. 

1. Structural Classification: Heavy-duty system. 

2. End Condition of Cross Runners: Override (stepped) type. 

3. Face Design: Flat, flush. 

4. Cap Material: Cold-rolled steel or aluminum. 

5. Cap Finish: Painted white. 

2.4 ACCESSORIES 

A. Attachment Devices: Size for five times the design load indicated in ASTM C635/C635M, 

Table 1, "Direct Hung," unless otherwise indicated. 

2.5 METAL EDGE MOLDINGS AND TRIM  

A. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Manufacturer's standard moldings for 

edges and penetrations; formed from sheet metal of same material, finish, and color as that used 

for exposed flanges of suspension-system runners. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at 

opposite edges of each ceiling. Avoid using less-than-half-width panels at borders unless 

otherwise indicated. 

B. Layout openings for penetrations centered on the penetrating items. 

3.2 INSTALLATION 

A. Install acoustical panel ceilings according to ASTM C636/C636M and manufacturer's written 

instructions. 

B. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

END OF SECTION 09 51 13 



Outagamie County - Downtown Appleton Campus    

Physical Therapy Clinic 

RESILIENT BASE AND ACCESSORIES  09 65 13 - 1 

SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Vinyl base. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified. 

PART 2 - PRODUCTS 

2.1 VINYL BASE  

A. Product Standard: ASTM F1861, Type TV (vinyl, thermoplastic). 

1. Group: I (solid, homogeneous). 

2. Style and Location: 

a. Style A, Straight: Provide in areas with carpet. 

b. Style B, Cove: Provide in areas with resilient floor coverings. 

B. Minimum Thickness: 0.125 inch. 

C. Height: 4 inches. 

D. Lengths: Cut lengths 48 inches long. 

E. Outside Corners: Job formed. 

F. Inside Corners: Job formed. 

G. Colors and Patterns: As selected from manufacturer’s standard selection.  

2.2 VINYL MOLDING ACCESSORY  

A. Description: Vinyl transition strips. 

B. Profile and Dimensions: 2-1/2” wide, flat profile. 

C. Locations: Flooring changes between carpet and vinyl. 

D. Colors and Patterns: As selected from manufacturer's full line. 

2.3 INSTALLATION MATERIALS 

A. Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient 

products and substrate conditions indicated. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 

resilient products. 

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound; remove bumps and ridges to produce a uniform and smooth substrate. 

C. Do not install resilient products until materials are the same temperature as space where they are 

to be installed. 

D. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 

products. 

3.2 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 

permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of 

adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 

continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. Job-Formed Corners: 

1. Outside Corners: Use straight pieces of maximum lengths possible and form with returns 

not less than 3 inches in length. Form without producing discoloration (whitening) at 

bends. 

2. Inside Corners: Use straight pieces of maximum lengths possible and form with returns 

not less than 3 inches in length. Cope corners to minimize open joints. 

3.3 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates 

throughout length of each piece. Install reducer strips at edges of floor covering that would 

otherwise be exposed. 
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3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products. 

B. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

END OF SECTION 09 65 13 



Outagamie County - Downtown Appleton Campus    

Physical Therapy Clinic 

LUXURY VINYL TILE FLOORING – rev 1 10/24/2022 09 65 19 - 1 

SECTION 09 65 19 – LUXURY VINYL TILE FLOORING  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Luxury vinyl floor tile. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and pattern specified, submit 

manufacturers standard samples showing required colors and applicable accessories.  

C. Submit Safety Data Sheets (SDS) available for adhesives, primers, patching/leveling 

compounds, and cleaning agents.  

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

B. Warranty information.  

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are competent in 

techniques required by manufacturer for floor tile installation. 

B. Sequencing and Scheduling: Install flooring and accessories after all other finishing operations, 

including painting, have been completed. Close spaces to traffic during installation of the 

flooring. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with manufacturer's ordering instructions and lead time requirements to avoid 

construction delays. 

B. Deliver materials in good condition to the jobsite in the manufacturer's original unopened 

containers that bear the name and brand of the manufacturer, project identification, and shipping 

and handling instructions. 

C. Store materials in a clean, dry, enclosed space off the ground, protected from harmful weather 

conditions and at temperature and humidity conditions recommended by the manufacturer.  

Protect adhesives from freezing.  Store flooring, adhesives, and accessories in the spaces where 

they will be installed for at least 48 hours before beginning installation 
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1.6 PROJECT CONDITIONS  

A. Maintain a minimum temperature in the spaces to receive the flooring and accessories of 65ºF 

(18ºC) and a maximum temperature of 85ºF (29ºC) for at least 48 hours before, during, and for 

not less than 48 hours after installation.  Thereafter, maintain a minimum temperature of 55ºF 

(13ºC) in areas where work is completed.  Protect all materials from the direct flow of heat from 

hot-air registers, radiators, or other heating fixtures and appliances. Refer to the Manufacturer’s 

instructions for a complete guide on project conditions. 

1.7 LIMITED WARRANTY  

A. Submit a written warranty executed by the manufacturer, agreeing to repair or replace resilient 

flooring that fails within the warranty period. 

B. Limited Warranty Period: 10 years. 

C. The Limited Warranty shall not deprive the Owner of other rights the Owner may have under 

other provisions of the Contract Documents and will be in addition to and run concurrent with 

other warranties made by the Contractor under the requirements of the Contract Documents. 

1.8 MAINTENANCE  

A. Extra Materials: Deliver extra materials to Owner. Furnish extra materials from same 

production run as products installed. Packaged with protective covering for storage and 

identified with appropriate labels. 

1. Quantity: Furnish quantity of flooring units equal to 5% of amount installed. 

2. Delivery, Storage and Protection: Comply with Owner's requirements for delivery, 

storage, and protection of extra material. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For resilient floor tile, as determined by testing identical 

products according to ASTM E648 or NFPA 253 by a qualified testing agency. Critical Radiant 

Flux Classification: Class I, not less than 0.45 W/sq. cm. 

2.2 MANUFACTURER 

A. Tarkett Flooring iQ Optima, or equal.  

B. Flooring to match Manufacturer, pattern, and color of adjacent medical clinic.  

2.3 RESILIENT LUXURY VINYL TILE FLOORING (LVT) 

A. Tile Standard: ASTM F1700. Class I, Monolithic, Type A Smooth surface.  
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B. Colors and Patterns: As selected from manufacturer's full range. 

2.4 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or 

blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer 

for applications indicated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to floor tile manufacturer's written instructions. 

B. Concrete Substrates: Prepare according to ASTM F710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by floor 

tile manufacturer. Do not use solvents. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install floor tiles until materials are the same temperature as space where they are to be 

installed. At least 48 hours in advance of installation, move resilient floor tile and installation 

materials into spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 

floor tile. 

3.2 FLOOR TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 

B. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as 

manufactured and packaged, if so numbered. Discard broken, cracked, chipped, or deformed 

tiles. Lay tiles with grain running in one direction. 

C. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent 

fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 

D. Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend floor tiles 

to center of door openings. 

END OF SECTION 09 65 19 
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SECTION 096566 - RESILIENT ATHLETIC FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Rubber sheet flooring. 

1.2 COORDINATION 

A. Coordinate layout and installation of flooring with floor raceways and athletic equipment. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Original Equipment Manufacturer’s ISO 9001 and ISO 14001 certificates.  

C. Shop Drawings: Show installation details and locations of the following: 

1. Border tiles. 

2. Floor patterns. 

3. Seam locations for sheet flooring. 

D. Samples: For each exposed product and for each type, color, and pattern specified. 

1.4 CLOSEOUT SUBMITTALS 

A. Manufacturer’s current printed maintenance data.  

B. Numbered certificate of the current printed material warranty.  

1.5 QUALITY ASSURANCE 

A. Rubber Sheet Flooring Installer Qualifications: An experienced installer who has completed 

rubber sheet flooring installations using seaming methods indicated for this Project and similar 

in material, design, and extent to that indicated for this Project; who is acceptable to 

manufacturer; and whose work has resulted in installations with a record of successful in-

service performance. 



Outagamie County - Downtown Appleton Campus    

Physical Therapy Clinic 

 

RESILIENT ATHLETIC FLOORING 09 65 66 - 2 

PART 2 - PRODUCTS 

2.1 RUBBER SHEET FLOORING 

A. Description: Rubber athletic flooring provided as rolled goods for adhered installation. 

B. Basis of Design: Sportflex M (12mm) by Mondo Sport & Flooring.  

C. Material: Rubber wear layer and rubber shock-absorbent layer, vulcanized together. 

D. Traffic-Surface Texture: Embossed Solid-Rubber. 

E. Roll Size: 6’-0” wide by longest length that is practical to minimize splicing during installation. 

F. Thickness: 1/2 inch (12mm).  

G. Color and Pattern: As selected by Architect from manufacturer's full range. 

H. Border at adjacent flooring: Interlocking, beveled-edge tiles, of same material as sheet flooring; 

with bevels that transition from thickness of sheet flooring to surface below it; with straight 

outside edges; for use where flooring corners and edges do not abut vertical surfaces. 

1. Border Color and Pattern: As selected by Architect from manufacturer's full range to 

contrast with floor tile. 

2.2 ACCESSORIES 

A. Trowelable Leveling and Patching Compound: Latex-modified, hydraulic-cement-based 

formulation approved by flooring manufacturer. 

B. Adhesives: Water-resistant type recommended in writing by manufacturer for substrate and 

conditions indicated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 

flooring. 

B. Concrete Substrates: Prepare according to ASTM F710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

C. Remove substrate coatings and other substances that are incompatible with adhesives and that 

contain soap, wax, oil, or silicone, using mechanical methods recommended in writing by 

manufacturer. Do not use solvents. 
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D. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in 

substrates. 

E. Sweep and vacuum clean substrates to be covered by flooring immediately before installation. 

After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust. Proceed 

with installation only after unsatisfactory conditions have been corrected. 

3.2 FLOORING INSTALLATION, GENERAL 

A. Comply with current manufacturer's written installation instructions. 

B. Scribe, cut, and fit flooring to butt neatly and tightly to vertical surfaces, equipment anchors, 

floor outlets/raceways, and other interruptions of floor surface. 

C. Extend flooring into toe spaces, door reveals, closets, and similar openings unless otherwise 

indicated. 

D. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating subfloor markings on flooring. Use nonpermanent, nonstaining marking device. 

3.3 SHEET FLOORING INSTALLATION 

A. Unroll sheet flooring and allow it to stabilize before cutting and fitting. 

B. Lay out sheet flooring as follows: 

1. Maintain uniformity of flooring direction. 

2. Minimize number of seams; place seams in inconspicuous and low-traffic areas. 

3. Match edges of flooring for color shading at seams. 

4. Locate seams according to approved Shop Drawings. 

C. Adhere products to substrates using a full spread of adhesive applied to substrate to comply 

with adhesive and flooring manufacturers' written instructions, including those for trowel 

notching, adhesive mixing, and adhesive open and working times. 

1. Provide completed installation without open cracks, voids, raising and puckering at 

joints, telegraphing of adhesive spreader marks, and other surface imperfections. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after completing flooring installation: 

1. Remove adhesive and other blemishes from flooring surfaces. 

2. Sweep and vacuum flooring thoroughly. 

3. Damp-mop flooring to remove marks and soil after time period recommended in writing 

by manufacturer. 
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B. Protect flooring from mars, marks, indentations, and other damage from construction operations 

and placement of equipment and fixtures during remainder of construction period. Use 

protection methods recommended in writing by manufacturer. 

1. Do not move heavy and sharp objects directly over flooring. Protect flooring with 

plywood or hardboard panels to prevent damage from storing or moving objects over 

flooring. 

END OF SECTION 09 65 66 
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SECTION 09 91 23 - INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Primers and Water-based finish coatings.  

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each type of topcoat product. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Sherwin Williams SuperPaint with Air Purifying Technology.  

2.2 PAINT PRODUCTS, GENERAL 

A. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 

substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 

manufacturers for use in paint system and on substrate indicated. 

B. Colors: As selected by Architect from manufacturer's full range. 

2.3 PRIMERS 

A. Interior, Institutional Low-Odor/VOC Primer Sealer: Water-based primer sealer with low-odor 

characteristics and a VOC of less than 10 grams per liter for use on new interior plaster, 

concrete, and gypsum wallboard surfaces that are subsequently to be painted with latex finish 

coats. 

2.4 WATER-BASED FINISH COATS 

A. Interior, Latex, Satin: Pigmented, water-based paint for use on primed/sealed interior plaster 

and gypsum board, and on primed wood and metals. 

http://www.specagent.com/LookUp/?ulid=14159&mf=&src=wd


Outagamie County - Downtown Appleton Campus    

Physical Therapy Clinic 

INTERIOR PAINTING  09 91 23 - 2 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify suitability of substrates, including surface conditions and compatibility, with existing 

finishes and primers. 

B. Proceed with coating application only after unsatisfactory conditions have been corrected. 

Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations applicable to substrates 

and paint systems 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. 

C. After completing painting operations, use workers skilled in the trades involved to reinstall 

items that were removed. Remove surface-applied protection if any. 

3.3 INSTALLATION 

A. Apply paints according to manufacturer's written instructions. 

B. 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 CLEANING AND PROTECTION 

A. After completing paint application, clean spattered surfaces. Remove spattered paints by 

washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

B. 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. 

C. At completion of construction activities of other trades, touch up and restore damaged or 

defaced painted surfaces. 

3.5 INTERIOR PAINTING SCHEDULE 

A. Steel Substrates: 

1. Institutional Low-Odor/VOC Latex System: 
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a. Prime Coat: Hollow metal door frames will be primed by supplier. 

b. Topcoat: Interior, latex, institutional low odor/VOC, satin. 

B. Gypsum Board Substrates: 

1. Latex over Latex Sealer System: 

a. Prime Coat: Interior latex primer sealer. 

b. Intermediate Coat: Matching topcoat. 

c. Topcoat: Interior, latex, satin. 

END OF SECTION 09 91 23 
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SECTION 10 44 13 - FIRE PROTECTION CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Fire-protection cabinets for portable fire extinguishers. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For fire-protection cabinets. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.4 COORDINATION 

A. Coordinate size of fire-protection cabinets to ensure that type and capacity of fire extinguishers 

indicated are accommodated. 

B. Coordinate sizes and locations of fire-protection cabinets with wall depths. 

PART 2 - PRODUCTS 

2.1 FIRE-PROTECTION CABINET  

A. Cabinet Type: Larsen Manufacturing Co. model 2409-R4.  

B. Cabinet Construction: Nonrated. 

C. Cabinet Material: Cold-rolled steel sheet. 

D. Semirecessed Cabinet: One-piece combination trim and perimeter door frame overlapping 

surrounding wall surface, with exposed trim face and wall return at outer edge (backbend). 

1. Rolled-Edge Trim: 3-1/2-inch backbend depth. 

E. Cabinet Trim Material: Steel sheet. 

F. Door Material: Steel sheet. 

G. Door Style: Vertical duo panel with frame. 
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H. Door Glazing: Tempered safety glass (clear). 

I. Door Hardware: Manufacturer's standard door-operating hardware of proper type for cabinet 

type, trim style, and door material and style indicated. 

J. Accessories: 

1. Identification: Lettering complying with authorities having jurisdiction for letter style, 

size, spacing, and location. 

a. Identify fire extinguisher in fire-protection cabinet with the words "FIRE 

EXTINGUISHER." 

1) Location: Applied to cabinet door. 

2) Application Process: Pressure-sensitive vinyl letters. 

3) Lettering Color: Black. 

4) Orientation: Vertical. 

K. Materials: 

1. Cold-Rolled Steel: ASTM A1008/A1008M, Commercial Steel (CS), Type B. 

a. Finish: Baked enamel. 

b. Color: White. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Prepare recesses for semirecessed fire-protection cabinets as required by type and size of 

cabinet and trim style. 

B. Install fire-protection cabinets in locations and at mounting heights indicated or, if not 

indicated, at heights acceptable to authorities having jurisdiction. 

C. Fire-Protection Cabinets: Fasten cabinets to structure, square and plumb. 

D. Identification: Apply vinyl lettering at locations indicated. 

E. Adjust fire-protection cabinet doors to operate easily without binding. Verify that latching 

devices operate properly. 

END OF SECTION 10 44 13 
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SECTION 10 44 16 - FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Warranty: Sample of special warranty. 

1.4 COORDINATION 

A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and 

function. 

1.5 WARRANTY 

A. Manufacturer's standard warranty in which manufacturer agrees to repair or replace fire 

extinguishers that fail in materials or workmanship within Manufacturer’s standard warranty 

period. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 

Fire Extinguishers." 

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent 

testing agency acceptable to authorities having jurisdiction. 

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers: Type, size, and capacity for each fire-protection cabinet indicated. 
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B. Multipurpose Dry-Chemical Type: UL-rated 5 lb. nominal capacity, with monoammonium 

phosphate-based dry chemical in manufacturer's standard enameled container. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine fire extinguishers for proper charging and tagging. Remove and replace damaged, 

defective, or undercharged fire extinguishers. 

B. Install fire extinguishers within fire extinguisher cabinets and in compliance with requirements 

of authorities having jurisdiction. 

END OF SECTION 10 44 16 
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SECTION 12 36 23 - PLASTIC-LAMINATE-CLAD COUNTERTOPS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Plastic-laminate-clad countertops and Accessories. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For plastic-laminate-clad countertops. 

C. Samples: Plastic laminates in each type, color, pattern, and surface finish required. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For the following: 

1. Composite wood products. 

2. High-pressure decorative laminate. 

3. Adhesives. 

1.4 FIELD CONDITIONS 

A. Environmental Limitations without Humidity Control: Do not deliver or install countertops until 

wet-work is complete, and HVAC system is operating and maintaining temperature and relative 

humidity at levels planned for building occupants during the remainder of the construction 

period. 

PART 2 - PRODUCTS 

2.1 PLASTIC-LAMINATE-CLAD COUNTERTOPS 

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork 

Standards" for grades of plastic-laminate-clad countertops indicated for construction, finishes, 

installation, and other requirements. 

B. Grade: Premium. 

C. High-Pressure Decorative Laminate: ISO 4586-3, Grade HGS. 
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D. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures 

of exposed laminate surfaces complying with the following requirements: 

1. As selected by Architect from manufacturer's full range in the following categories: 

a. Solid colors, matte finish. 

b. Patterns, matte finish. 

E. Edge Treatment: Same as laminate cladding on horizontal surfaces. 

F. Core Material: Particleboard or MDF. 

G. Core Material at Sinks: MDF made with exterior glue. 

H. Core Thickness: 3/4 inch. 

I. Paper Backing: Provide paper backing on underside of countertop substrate. 

2.2 ACCESSORIES 

A. Wire-Management Grommets: Circular, molded-plastic grommets and matching plastic caps 

with slot for wire passage. 

1. Outside Diameter: 2-1/2 inches. 

2. Color: As selected by Owner. 

2.3 MISCELLANEOUS MATERIALS 

A. Adhesive for Bonding Plastic Laminate: Type I waterproof, as selected by fabricator to comply 

with requirements. 

2.4 FABRICATION 

A. Fabricate countertops to dimensions, profiles, and details indicated. Provide front and end 

overhang of 1 inch over base cabinets. Ease all exposed edges. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Grade: Install countertops to comply with same grade as item to be installed. 

B. Assemble countertops and complete fabrication at Project site to the extent that it was not 

completed in the shop. 

1. Provide cutouts for plumbing fixtures, electrical work, and similar items. Locate openings 

accurately and use templates or roughing-in diagrams to produce accurately sized and 

shaped openings. Sand edges of cutouts to remove splinters and burrs. 
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C. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair damaged finish 

at cuts. 

D. Countertop Installation: Anchor securely by screwing through corner blocks of base cabinets or 

other supports into underside of countertop. 

1. Install countertops level and true in line. Use concealed shims as required to maintain not 

more than a 1/8-inch-in-96-inches variation from a straight, level plane. 

2. Secure backsplashes to walls with adhesive. 

3. Seal joints between countertop and backsplash, and joints where countertop and 

backsplash abut walls with mildew-resistant silicone sealant or another permanently 

elastic sealing compound recommended by countertop material manufacturer. 

E. Protection: Provide Kraft paper or other suitable covering over countertop surfaces, taped to 

underside of countertop at a minimum of 48 inches o.c. Remove protection at Substantial 

Completion. 

END OF SECTION 12 36 23.13 
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SECTION 21 00 00 
 

FIRE PROTECTION SPRINKLER WORK 
 
 

PART 1 – GENERAL 

 
1.01 SECTION INCLUDES 

 

A. Work Included: 
1. General 
2. Design Criteria 
3. Pipe and Fittings 
4. Hangers and Supports 
5. Escutcheons 
6. Valves 
7. Sprinklers 
8. Access Panels 
9. Pressure Gauges 
10. Pipe Identification 
11. Openings, Cutting and Sleeves 
12. Remodeling and Demolition 
13. Building Access 
14. Electrical Work 
15. Welder Qualifications 
16. Operating Instructions 
17. Hazardous Substances 
18. Rubbish Removal 
19. Guarantee 
20. Tests 

 
B. Work Not Included: 

1. Painting of Pipe 
2. Electrical wiring, other than low voltage of devices provided within this Section. 

 
1.02 RELATED SECTIONS 

 

A. Applicable provisions of Division 1 govern work under this section. 
 
B. This section applies to all Division 21 sections of fire protection. 

 
C. Section 07 84 00 – Firestopping 

 
D. Section 10 44 00 – Fire Protection Specialties 

 
E. Section 23 09 13 – Instrumentation and Control Devices for HVAC: Dampers 
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F. Section 26 27 17 – Equipment Wiring:  Electrical characteristics and wiring connections. 
 
G. Section 28 31 00 – Fire Detection and Alarm 

 

1.03 REFERENCES 

A. FM P7825 - Approval Guide; Factory Mutual Research Corporation; current edition. 

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National 
Electrical Manufacturers Association; current edition. 

C. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection 
Association; current edition. 

D. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; 
current edition. 

 

1.04 SUBMITTALS 

 

A. All materials, appliances and equipment to be new, U.L. and FM approved, of  best quality 
and grade, in strict accordance with these specifications all rules and regulations governing 
the installation of this Contractors work on this project 

 
B. Architect and Engineer reserve the right to select a full line of materials, appliances and 

equipment in the event that items listed are not in accord with specification requirements, 
rules and regulations governing work on this project, or of best quality and grade. 
Architect and Engineer’s selection shall be final and binding upon Contractor. Only those 
materials, appliances and equipment approved by Architect and Engineer may be used. 

 
C. Submit shop drawings covering the following items: 

- Valves - Sprinkler Heads  
- Alarm Devices - Hangers and Supports 
- Fittings - Sprinkler Accessories 
- Pipe and Fittings  

 
D. Shop drawings are to detail all sleeves as required for installation governed by this Section 

and/or under the Specification’s General Requirements. 
 
E. Shop drawings to comply with NFPA 13; Chapter 8. Sprinkler drawings shall be prepared 

on AutoCAD software. Final as-built drawing submittal shall include electronic copy of as-
builts. Drawing sizes shall match Architectural drawings for consistency. 

 
F. Sprinkler pipe shop drawings are to have all the required approvals prior to any work 

proceeding. Designers stamp or Professional Engineer’s stamp is required on sprinkler 
shop drawings submitted for approval. Title block to include Contractor’s License 
Number. Record drawings are required for final acceptance of work. 
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1.05 GENERAL 

 

A. Fire Protection bidders shall submit design/build bid accompanied by Outline 
Specification and description of work. The Fire Protection Contractor shall be responsible 
for the design and performance of their system and submittal, including submittal fees to 
local building inspection department, State or authorities having jurisdiction and Owner’s 
insurance carrier for approval. 

 
B. Fire Protection Contractor shall assume full responsibility for a final layout and details 

required by these drawings, specifications and authority or authorities having jurisdiction, 
including to miss all lighting, HVAC and structural interferences. 

 
C. Any work installed without regard for other trades that in the opinion of the Architect or 

Engineer must be moved to permit proper installation, shall be moved or modified at no 
additional cost to the Owner. 

 
1. Exposed piping is not permitted in finished spaces. 
 
2. Final design layout is subject to review and comments by Architect and Engineer. 

 
D. Authorities having jurisdiction shall be the State, the Owner, the City, the Owner’s 

insurance company, and NFPA 13, 14 and 20 Requirements. Where a conflict exists, the 
most stringent shall apply. 

 
E. Contractor shall provide whole, complete, tested and duly approved system per all latest 

edition NFPA requirements, including furnishing of all labor, material and equipment and 
performance of all operations necessary for proper installation and operation, shall be 
included in the work and Contractor’s bid, the same as if specified or shown. Secure all 
permits and pay all fees. 

 
F. The System Design shall be as outlined within the project scope. Charts and construction 

drawings shall be submitted to Architect, Engineer, State, City Fire Prevention and 
Owner’s Insurance Underwriter for approval, as well as any other authority having 
jurisdiction. Shop drawings must have all approvals prior to fabrication and installation of 
the Fire Protection System. 

 
G. The Sprinkler Coverage is within the remodeled areas. The system is to be wet. The new 

system shall extend from the existing system, remodel existing system as required, or 
remove existing system and all associated items in remodeled areas and provide new 
system. The water supply is from an existing main in the building.  

 
H. The Sprinkler System Design shall include additional sprinklers as required by NFPA 

should adequate sprinkler distribution be obstructed and/or combustible blind spaces 
exist. 
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I. Any drawings provided of the existing building and/or the fire sprinkler drawings are 
provided for information only and are not to be considered completely accurate. The fire 
protection contractor is responsible for verifying all of the information contained in any 
and all documents provided. 

 
J. Provide all necessary components for complete approved automatic fire sprinkler systems 

for the project. This includes, but is not limited to, control valves with supervisory 
switches, water flow switches, alarm switches, drain valves, inspector’s test connections, 
code compliant water supply and all necessary components to make complete operational 
code compliant and approved systems. Any oversights or deviations in the design and or 
installation of the fire sprinkler systems shall be the contractor’s own responsibility and no 
additional compensation will be awarded. 

 
K. Provide drain at main riser and all trapped areas of systems. All main drains shall be 

properly drained to exterior of sufficient capacity for full flow discharge. 
 

L. Visit to site and become thoroughly familiar with all conditions affecting this project. 
Ignorance of field conditions affecting work, will not be considered as reason for 
additional cost of work above Contract Price. 

 

1.06 DESIGN CRITERIA 

 

A. Entire existing building and remodeled areas shall be 100% provided with sprinklers (no 
unsprinkled spaces).  

 
B. Hydraulic calculations shall be provided as specified below with submittals and 

attachments to each calculation. The attachment of equipment cuts, i.e. sprinkler head(s), 
backflow preventer, meters, shall include a cover sheet summarizing the area calculated 
with a flow curve showing system demand and supply. The system demand is to have a 
minimum design pressure safety factor of 10%. The Sprinkler Contractor is to comply 
with additional safety margins required by the Plan Review Agency. 

 
C. Occupancies: 

 
1. Offices, Public Areas, Medical Areas:  To be classified “Light Hazard” with design 

densities as required by NFPA or Manufacturers Listing for the type of sprinkler 
selected, standard or quick response. Maximum spacing shall conform to the listing of 
the sprinkler head. Hose allowances of 100 GPM to be included in sprinkler 
calculations. 

 
2. Mechanical, Unassigned, Storage:  To be classified “Ordinary Hazard Group I” with 

design densities as required by NFPA or Manufacturers Listing for the type of 
sprinkler selected, standard or quick response. Maximum spacing shall conform to the 
listing of the sprinkler head. Hose allowances of 250 GPM to be included in sprinkler 
calculations. 
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3. Entire remodeled areas within Project Limits are to be provided with an Automatic 
Fire Protection Sprinkler System. In existing areas that have an Automatic Fire 
Protection Sprinkler System presently installed: Remove piping supports and all other 
associated items that interfere with new General, Electrical, and Mechanical 
Installations & reinstall System for proper coverage of new layout or remodel existing 
system as required. Refer to Architectural reflected ceiling plan for grid and ceiling 
layout. Locate sprinkler heads in center of tiles. 

 
D. Flow test at the corner of 7th & Elm Streets: 

 
Static: 52 PSI 
Residual: 50 PSI 
Flow: 1190 GPM 
 

Water test data is preliminary for bidding purposes.  Successful Contractor to provide 
Flow Test to verify existing pressures and flow at site.  Tests to be representative of high 
water use periods.  Submit results to Architect and Engineer before proceeding with 
design of system. 

 
 
PART 2 - PRODUCTS 

 
2.01 PIPE AND FITTINGS 

 

A. Above Floor: 
 

1. Steel Pipe 
 

a. Black steel pipe welded and seamless, Type F, Grade A, ASTM A53; black welded 
and seamless steel pipe for fire protection use, Type F, ASTM A795; electric 
resistance welded pipe, Grade A, ASTM A135. 
 

b. Pipe Wall Thickness: Schedule 40 for welded, rolled groove, cut groove and 
threaded. Schedule 30 for welded, rolled groove, 8” and larger cut groove and 8” 
and larger threaded piping. Schedule 10 up to and including 6” for rolled groove 
and welded. 0.188” for 8” and 10” rolled groove and welded. 
 

c. Fittings: 2” and Under – Cast iron threaded fittings, Class 125 or 250, ASTM 
A126/ANSI B16.4. Malleable iron threaded fittings, Class 150 or 300, ASTM 
A197/ANSI B16.3. Standard weight seamless carbon steel weld fittings, ASTM 
A234 Grade, ANSI B16.9. Mechanical grooved fittings with EPDM gaskets, 
ASTM A536 ductile iron, ASTM A47 malleable iron or ASTM A53 fabricated 
steel. 
 

d. Welding Materials: Comply with section II, Part C, ASME Boiler and Pressure 
Vessel Code for welding materials. 
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2. Copper Pipe 

 
a. Type L copper water tube, H (drawn) temper, ASTM B88; with cast copper 

pressure fittings, ANSI B16.18; wrought copper pressure fittings, ANSI B16.22; 
copper phosphorous brazing alloy, AWS A5.8 BcuP. Mechanically formed brazed 
tee connections may be used in lieu of specified tee fittings for branch takeoffs up 
to one-half (1/2) the diameter of the main. 

 
3. CPVC Pipe 

 
a. Pipe: ASTM F 442/F 442M, SDR 13.5. 
b. Fittings: ASTM F 438 Schedule 40, or ASTM F 439 Schedule 80, CPVC 
c. Joints: Solvent welded, using ASTM F 493 cement. 

 
4. Pipe and fittings provided must be new and free of all rust and oil. 

 
5. Flexible sprinkler hose fittings shall be fully welded, braided, leak-tested stainless steel 

with a minimum internal corrugated hose diameter of 1-inch true bore, working 
pressure of 200 psi, and a temperature rating of 225°F.  All flexible systems shall be 
UL Listed and FM Approved.  Drops to be furnished complete with ceiling bracket 
with removable attachment hub.  Flexible drops shall be as manufactured by AquaFlex, 
FlexHead, Gateway Tubing, Victaulic or Viking.   

 
2.02 HANGERS AND SUPPORTS 

 
A. Support piping as required by NFPA 13. Sprinkler piping with a diameter of 3 inches and 

larger are to be supported from trapeze hangers when piping runs parallel to roof or floor 
supports. 

 
B. All hangers, pipe supports, threaded rod, hardware, etc. shall be zinc plated or galvanized 

steel in the Waterpark, Pool, Pool Equipment, Chemical Storage Rooms, and rooms with a 
corrosive environment. 

 
2.03 ESCUTCHEONS 

  
A. Provide escutcheons on all exposed pipe passing through finished floors, walls, and 

ceilings. Chrome-plated metal escutcheons to be of proper size on pipe and diameter 
sufficient to cover sleeved and/or patched opening. 

 
2.04 VALVES 

 

A. Control Valves: 
 

1. Valves shall be by Milwaukee, Nibco, Grinnell, Kennedy, Central, Reliable, Star, Watts 
or equal and shall be U.L./FM approved. 
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2. Inside control valves may be OS&Y or Butterfly Valves, type as allowed by the 
Insurance Authority or as required by NFPA. 

 
B. Ball Valves: 

 
1. 2” and smaller: Bronze, 2-piece, threaded or sweat ends, standard port, blowout proof 

stem, chrome plated ball, glass reinforced seats, UL approved @ 250 psi. Watts No. B-
6000 UL. 

 
C. Gate Valves: 

 
1. 2” and smaller: Outside screw and yoke gate valves, 175 psig, bronze mounted, 

screwed bonnet, rising stem, solid wedge, with normally open tamper switch with 
double wire leads. 

 
2. 2-1/2” and larger: Outside screw and yoke gate valves, 175 psig, bronze mounted, 

bolted bonnet, rising stem, solid wedge, with normally open tamper switch with double 
wire leads. 

 
3. 4’’ and larger: Iron body, bronze trim, non-rising stem with bolted bonnet, solid 

bronze wedge, flanged ends, iron body indicator post assembly. Clow F-5750. 
 

D. Butterfly Valves: 
 

1. 2” and smaller: Bronze body butterfly valve, 175 psig, geared operator, visible position 
indicator, normally open tamper switch with double wire leads, Buna or Viton seat, 
stainless disc and stem. 

 
2. 2” and larger: Cast or ductile iron body butterfly valve, lug style or grooved, 175 psig, 

geared operator, visible position indicator, normally open tamper switch with double 
wire leads, EPDM resilient seat, EPDM seals, nickel plated ductile iron disc. Valve 
assembly to be bubble tight to 175 psig with no downstream flange/pipe attached. Use 
cap screws for removal of downstream piping while using the valve for system shutoff. 

 
E. Drain Valves: 

 
1. ¾’’ minimum two or three piece bronze body ball valve; threaded ends, chrome plated 

bronze ball; glass filled teflon seat; teflon packing and threaded packing nut; blowout-
proof stem; 400 psig WOG, with hose thread outlet and cap. 

 
F. Alarm Check Valves: 

 
1. Cast or ductile iron body, flanged or grooved ends, 175 psig, bronze grooved seat with 

o-ring seal, single hitch pin and latch design. Provide trim for bypass, drain, electric 
sprinkler alarm switch, pressure gages, precision retarding chamber, drip cup assembly 
piped to floor or hub drain, fill line attachment with strainer. 
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2.05 SPRINKLERS 

 
A. Sprinkler heads shall be of the proper temperature rating as required per NFPA. 

 
Type of heads shall be as follows: 

 
1. Exposed brass upright or pendant heads (exposed piping) shall be glass bulb or solder 

link, standard or quick response or as required by NFPA 13 in rooms without 
suspended ceilings. Extended coverage sprinklers may be used at Contractor’s option. 

 
2. Concealed flush pendant heads with flat cover plate, color to match ceiling, to be 

standard or quick response or as required by NFPA 13 in areas with suspended or 
drywall ceilings. See “Room Finish Schedule”. Sprinkler heads are to be located center 
of ceiling module. Extended coverage sprinklers may be used at Contractor’s option. 

 
B. A mountable box with spare heads of each type with proper wrenches shall be provided. 

Number of spare heads as designated per NFPA 13. 
 
C. Heads shall be as manufactured by Central, Star, Reliable, Viking or equal. 
 
D. Select fusible link or glass bulb temperature rating not to exceed maximum ambient 

temperature rating allowed under normal conditions at installed location. Provide ordinary 
temperature (155 degree) fusible link or glass bulb type except at skylights, sealed display 
windows, unventilated attics and roof spaces, over cooking equipment, adjacent to 
diffusers, unit heaters, uninsulated heating pipes or ducts, mechanical rooms, storage 
rooms, or where otherwise indicated.  

 
2.06 ACCESS PANELS 

 
A. Install all piping, conduit, and accessories to permit access to equipment for maintenance. 

Coordinate the exact location of wall and ceiling access panels and doors with General 
Contractor, making sure that access is available for all equipment and specialties. Where 
access is required in plaster wall or ceilings, furnish the access doors to the General 
Contractor. 

 
B. Furnish access panels for all valves, or other equipment requiring adjustment or servicing, 

concealed within walls, furred spaces or ceilings. Panels shall be minimum size of 12 inch x 
12 inch or of size to provide adequate access. Panels installed in fire rated walls or floors 
are to match rating.  If insufficient service access exists the Architect shall be contacted for 
his decision. 

 
C. Panels shall be Milcor by Inland Steel Products Company, Zurn or other approved equal, 

with screwdriver cam locking devices, and to be of the following styles: 
 

1. Style “A” for acoustical tile surfaces. 
2. Style “B” for acoustical plaster surfaces. 
3. Style “K” for plaster surfaces. 
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4. Style “M” for masonry and tile surfaces. 
5. Style “DW” for drywall surfaces. 

 
D. Removable lay-in ceiling tiles in 2’ X 2’ or 2’ X 4’ configuration provided under 

Architectural Division are sufficient; no additional access provisions are required unless 
specifically indicated. 

 
E. Refer to Room Finish Schedule on Architectural Drawings for location of applicable wall 

and ceiling surfaces and finishes. 
 

F. Deliver access panels to other Contractor at job site for installation by the other 
Contractor, where and as directed by this Contractor. 

 

2.07 PRESSURE GAUGES 

 

A. Manufacturer: Ametek/U.S. Gauge Division, Ashcroft, Marsh, Taylor, H.O. Trerice, Weiss 
or Weksler. 

 
B. Cast aluminum, stainless steel or brass case of not less than 3.5 inches in diameter, double 

strength glass window, black lettering on a white background, phosphor bronze bourdon 
tube with bronze bushings, recalibration from the front of the dial, 99% accuracy over the 
middle half of the scale, 98.5% accuracy over the remainder of the scale. Include bronze 3-
way globe valve with plugged outlet for Fire Inspector’s test gauge. 

 

 

PART 3 - EXECUTION 

 

3.01 GENERAL 

 
A. Sprinkler main and branch piping shall be installed as high as possible to provide 

maximum usable height for the occupants and Owner.  Coordinate routing with plumbing, 
HVAC, and electrical contractors.  Precedence in installing equipment, piping, ductwork, 
and conduit will be as determined by the Architect and Engineers.  No contractor has 
exclusive right of way in installing his work. 

 
B. Inspector test connections and low point drains shall be installed as per NFPA 

requirements and provided where required.  Termination height shall be no higher than 
36” above finished floor and in no case less than 24” above finished grade. 

 
C. Provide guards on all heads in low position or subject to mechanical damage. 

 
D. Provide spray shields on heads located near electrical panels and transformers to prevent 

direct spray onto said equipment as allowed by NFPA. 
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3.02 PIPE IDENTIFICATION 

 
A. All pipe installation shall be identified by painting and name stenciling or with labels. 

Identification shall be done after painting of pipe if pipe is specified to be painted by 
Project Documents. 

 
B. Identification shall be done at intervals not to exceed 20 feet and at least once in each 

room penetrated by pipe lines located so as to be visible from floor or through access 
panel. If it is necessary to vary the above scheme of identification for any reason, the 
Architect shall be consulted. 

 
C. Name stencil in contrasting color. Show pipe content and flow. Sizes of lettering shall be 

as recommended by manufacturers of adhesive labels for the diameter of piping involved. 
 
D. Labels and Banding: W.H. Brady, T & B/Wrestling, Emend Co., or Seton Name Plate 

Corporation. Letters shall be sized as recommended by the manufacturers for the diameter 
of piping involved. Color code banding at each end of label, full circumference of pipe, 
shall be applied with 3 inch minimum overlap. 

 
E. Identify each valve (hose valves excluded) by means of neat one inch diameter brass or 

copper tag fastened to body of valve with copper or brass chain or S hook. Identification 
number shall be stamped into tag. Provide a color coded tack in ceiling or wall where 
valves are located. 

 
F. Identify all valves with signs as required by NFPA. 
 
G. Coordinate pipe identification, valve tags and valve charts with Facility Standards. 
 
H. Match existing system and add valve numbering to existing valve charts. 

 
3.03 OPENINGS, CUTTING AND SLEEVES 

 
A. Provide as necessary to permit installation of piping or any other part of work under this 

Section. Cooperate with other trades and adjust with them, subject to Architect’s approval, 
all questions of interference, right-of-way for piping, etc. Make all arrangements with 
various Contractors for any special framing, spacing or chases. Accurately locate all 
openings, provide and set all sleeves in cooperation with Contractor whose work is 
affected thereby. 

 
B. Sleeves to be one inch larger than outside pipe diameter and of sufficient length to pass 

through entire floor or wall construction. Sleeves in concrete or masonry walls or floors 
shall be Schedule 40 galvanized steel pipe. All other sleeves #22 gauge galvanized sheet 
metal. Sleeves in floors shall extend 2 inches above finished floor. 

 
C. Holes through reinforced concrete shall be core drilled. Chopping or breaking out will not 

be permitted. Obtain Architect’s approval before cutting, drilling or coring through 
concrete or masonry in place, and then proceed as directed. 
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D. All openings through fire rated floors and walls shall be sealed so as to maintain the fire 

rating of the structure. 
 

3.04 REMODELING AND DEMOLITION 

 
A. Perform all demolition as indicated on the drawings and in these specifications to 

accomplish new work.  Where demolition work is to be performed adjacent to existing 
work that remains in an occupied area, construct temporary dust partition to minimize the 
amount of contamination of the occupied space.  Where pipe is removed and not 
reconnected with new work, cap ends of existing services as if they were new work.  
Coordinate work with the Owner to minimize disruption to the existing building 
occupants.  
 

B. Remodeling work and alterations of existing fire protection system in the present building 
shall be done at such time as directed by Architect and as may be required by the Owner 
and Engineer for the Building. Work shall be performed as directed so as not to interrupt 
the normal operation of the present building. 

 
C. Do not interrupt or change existing services without prior written approval from the 

Owner or Architect. When interruption is required, coordinate scheduling of downtime 
with the Owner to minimize disruption to activities. Notify proper authorities when 
system is interrupted. 

 
D. Location of existing equipment, sprinklers, valves and existing piping, as shown, is 

approximate, and such piping, sprinklers, valves and equipment shall be verified as to 
location at the site, before proceeding with work. 

 
E. Remove existing equipment, sprinklers, valves, piping, pipe hangers, pipe supports, wiring, 

associated conduit and similar items demolished, abandoned or deactivated. Seal all 
existing piping behind finished walls, floors and ceilings. Restore any unused penetrations 
in fire rated walls and floors to the original and or intended rating (whichever is greater).  
Turn over any removed sprinklers, valves and equipment as requested by the Owner. 
Remainder of piping and equipment to become property of Fire Protection Contractor 
and shall be removed from site. 
 

3.05 BUILDING ACCESS 

 
A. Arrange for the necessary openings in the building to allow for admittance of all apparatus. 

When the building access was not previously arranged and must be provided by this 
contractor, restore any opening to its original condition after the apparatus has been 
brought into the building. 
 

3.06 ELECTRICAL WORK 

 
A. All line voltage wiring shall be by the Electrical Contractor. 
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B. Fire Protection Contractor shall furnish combination fused switches and starters and 
wiring diagrams for electrical equipment furnished to the Electrical Contractor. 

 
C. Prior to ordering any and all equipment which require electrical connections, coordinate 

with Division 26 for the correct horse power and voltage at the site. The cost associated 
with any equipment ordered with the wrong voltage will be the responsibility of Fire 
Protection Contractor to correct. 

 
D. Fire Protection Contractor shall be responsible for furnishing and installation of low 

voltage wiring and connections for equipment furnished by Fire Protection Contractor, 
including hiring of a State Licensed Electrical Contractor for required wiring. 
 

3.07 WELDER QUALIFICATIONS 

 

A. Welding procedures, welders, and welding operators for all building service piping to be in 
accordance with certified welding procedures of the National Certified Pipe Welding 
Bureau and Section 927.5 of ASME B31.9 Building Services Piping or AWS 10.9 
Qualification of Welding Procedures and Welders for Piping and Tubing. Before any 
metallic welding is performed, Contractor to submit his Standard Welding Procedure 
Specification together with the Procedure Qualification Record as required by Section 
927.6 of ASME B31.9 Building Services Piping. 

 
B. The Architect or Engineer reserves the right to test the work of any welder employed on 

the project, at the Owner’s expense. If the work of the welder is found to be 
unsatisfactory, the welder shall be prevented from doing further welding on the project 
and all defective welds replaced. 
 

3.08 OPERATING INSTRUCTIONS 

 

A. Instruct Owner’s personnel in the proper operation, maintenance, and testing of systems 
and equipment provided as a part of this project. Using the Operation and Maintenance 
Manual and record drawings during this instruction. Demonstrate testing, startup and 
shutdown procedures for all equipment. 

 
B. All training shall be recorded as record for Owner. 
 
C. Contractor shall furnish Architect five complete sets of prints, instructions and/or data 

covering the proper operations and maintenance of all equipment furnished under these 
Specifications. 

 
D. The Contractor shall include in a loose leaf binder the following: 

 
1. All equipment submitted and approved under Paragraph 4A. 
2. As-built drawings and hydraulic calculations with P.E. or Designer’s Stamp. 
3. Electronic copy of drawings. 
4. Copy of valve tag charts. 
5. Copy of Final System Inspection as required by City, State, and NFPA 25. 
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6. Copy of “Contractor’s Material and a Test Certificate”. 
7. Material Safety Data Sheets on pipe dope, antifreeze, caulk, etc. 
 

3.09 HAZARDOUS SUBSTANCES 

 

A. If it is found or suspected that any existing pipe or equipment covering, building structure 
and/or components is found to contain asbestos, and that asbestos is to be disturbed or is 
found to be loose, friable or unencapsulated, it should be called to the Owner’s attention.  
Owner will be responsible for removal or encapsulation.  Contractor’s attention is directed 
to OSHA and Wisconsin Administrative Codes regarding Asbestos Removal and it shall be 
this Contractor’s responsibility to comply with all possible applicable provisions.  See 
General Conditions. 
 

3.10 RUBBISH REMOVAL 

 

A. Remove rubbish, protection, dirt, debris, tools, equipment, and unused materials from 
building and site. Leave building and premises in a clean orderly condition. 
 

3.11 GUARANTEE 

 

A. This Contractor guarantees all work, new materials and apparatus to operate to the 
satisfaction of the Architect for one year from the completion and acceptance of the 
system and must keep same in repair for said period, unless defects are clearly the result of 
bad management after apparatus is out of his control. The guarantee period shall start 
when system has been accepted by the Architect as being in working order. 
 

3.12 TESTS 

 

A. Test entire new installation in compliance with NAPA and the Local Fire Department 
Representative and Owner’s Insurance Carrier. Contractor’s inspection shall be provided 
as per NFPA 25 on forms provided by the National Fire Sprinkler Association. 

 
B. Provide Owner with Certification of Approval Tests and Inspection. 

 
END OF SECTION 
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SECTION 22 05 00 
 

COMMON WORK RESULTS FOR PLUMBING 

 

 

PART 1 – GENERAL 

 

1.01 SECTION INCLUDES 

A. Sleeves and Openings 

B. Access Panels and Doors 

C. Identification 

D. Sealing and Firestopping 

E. Bedding and Backfill 

1.02 RELATED SECTIONS 

A. Applicable provisions of Division 1 govern work under this section. 

B. This section applies to all Division 22 sections of plumbing. 

1.03 REFERENCES 

A. ACI 614:  Recommended Practice for Measuring, Mixing and Placing of Concrete. 

B. ASTM D1557:  Standard Test Method for Moisture-Density Relations of Soils 

C. ASTM E84:  Standard Test Method for Surface Burning Characteristics of Building Materials 

D. ASTM E84:  Standard Test Method for Surface Burning Characteristics of Building Materials 

E. D.O.T.:  Standard Specifications for Road and Bridge Construction, State of Wisconsin, 

Department of Transportation 

F. UL1479:  Fire Tests of Through-Penetration Firestops 

G. UL723:  Surface Burning Characteristics of Building Materials 

1.04 SUBMITTALS 

A. Refer to Division 1 – Administrative Requirements, for submittal procedures. 
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B. Shop drawing submittals are to be bound, labeled, contain the project manual cover page 
and a material index list page showing item designation, manufacturer and additional items 
supplied with the installation. 
 

C. Submit for all equipment and systems as indicated below and/or as identified in the 
respective specification sections, marking each submittal with that specification section 
number.  Mark general catalog sheets and drawings to indicate specific items being 
submitted and proper identification of equipment by name and/or number, as indicated in 
the contract documents.  List piping material type for each piping service on the project, 
ASTM number, schedule or pressure class, joint type, manufacturer and model number(s).  
List valves and specialties for each piping service, fixture and equipment with manufacturer 
and model number(s).  Include wiring diagrams of electrically powered equipment. 
 
 

D. Submit drawings to the Architect covering the following: 
   
Pipe Identification Gauges Cleanouts 
Valves Insulation Valve Tags 

Pipe and Fittings Plumbing Fixtures  Dielectric Unions 
Hangers and Supports Access Panels  
   

E. Approval of shop drawings in no way relieves the contractor from the responsibility of 
providing equipment and materials or performing work as required by the Contract 
Drawings and Specifications or required by Code. 
 

F. Where any specific equipment, materials, process or method of construction is specified by 
name or by reference to the catalog number of a manufacturer, the specifications are to be 
used as a guide and are not intended to take precedence over the basic duty and performance 
specified or noted on the drawings. 

 
1.05 QUALITY ASSURANCE 

 
A. Refer to Division 1, General Conditions, Equals and Substitutions. 

 
B. All products and materials used are to be new, undamaged, clean and in good condition. 

Existing products and materials are not to be reused unless specifically indicated. 
 

C. Where equipment or accessories are used which differ in arrangement, configuration, 
dimensions, ratings, or engineering parameters from those indicated on the contract 
documents, the contractor is responsible for all costs involved in integrating the equipment 
or accessories into the system and for obtaining the intended performance from the system 
into which these items are placed. 
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1.06 PROTECTION OF FINISHED SURFACES 

 

A. Refer to Division 1, General Requirements, Protection of Finished Surfaces. 
 

1.07 SLEEVES AND OPENINGS 

 

A. Refer to Division 1, General Requirements, Sleeves and Openings. 
 

1.08 SEALING AND FIRESTOPPING 

 

A. Refer to Section 07 84 00, Firestopping. 
 

B. Sealing and firestopping of sleeves/openings between piping, etc. and the sleeve or structural 
opening shall be the responsibility of the contractor whose work penetrates the opening.  
The contractor responsible shall hire individuals skilled in such work to do the sealing and 
fireproofing.  These individuals hired shall normally and routinely be employed in the sealing 
and fireproofing occupation. 

 
C. Each Contractor shall be responsible for restoring any unused penetrations where piping or 

equipment was removed during demolition of existing systems in fire rated walls and floors 
to the original and or intended rating (whichever is greater). 

 
1.09 CODES 

 

A. Comply with requirements of The State of Wisconsin Administrative Codes as well as all 
other City, County or Local ordinances.  
 

 
1.10 CERTIFICATES AND INSPECTIONS 

 

A. Refer also to Division 1, General Conditions, Permits, Regulations, Utilities and Taxes. 
 

B. Obtain and pay for all required State installation inspections except those already provided 
by the Architect or Engineer/Designer.  Deliver originals of these certificates to the Owner's 
Project Representative.  Include copies of the certificates in the Operating and Maintenance 
Instruction. 
 

1.11 OPERATING AND MAINTENANCE INSTRUCTIONS 

 

A. Refer to Division 1, General Requirements, Operating and Maintenance Instructions. 
 

B. Assemble material in three-ring or post binders, using an index at the front of each volume 
and tabs for each system or type of equipment.  In addition to the data indicated in the 
General Requirements, include the following information: 
 

1. Copies of all approved shop drawings. 
2. Manufacturer's wiring diagrams for electrically powered equipment. 
3. Records of tests performed to certify compliance with system requirements. 
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4. Parts list for fixtures, equipment, valves and specialties. 
5. Manufacturers’ installation, operation and maintenance recommendations for fixtures, 

equipment, valves and specialties. 
6. Valve schedules. 
7. Lubrication instructions, including list/frequency of lubrication. 
8. Warranties. 
9. Additional information as indicated in the technical specification sections. 

 
1.12 TRAINING OF OWNER PERSONNEL 

 

A. Instruct user agency personnel in the proper operation and maintenance of systems and 
equipment provided as part of this project.  Include not less than four (4) hours of 
instruction, using the Operating and Maintenance manuals during this instruction.  
Demonstrate startup, operation and shutdown procedures for all equipment.  All training to 
be during normal working hours. Videotape all instructions and provide Owner with copy. 
 

1.13 RECORD DRAWINGS 

 

A. Refer to Division 1, General Requirements, Record Drawings. 
 
 

PART 2 - PRODUCTS 

 

2.01 ACCESS PANELS AND DOORS 

 

A. LAY-IN CEILINGS:  Removable lay-in ceiling tiles in 2 X 2 foot or 2 X 4 foot 
configuration provided under Section 09 50 00 are sufficient; no additional access provisions 
are required unless specifically indicated. 
 

B. CONCEALED SPLINE CEILINGS:  Removable sections of ceiling tile held in position 
with metal slats or tabs compatible with the ceiling system used will be provided under 
Section 09 50 00. 
 

C. METAL PAN CEILINGS:  Removable sections of ceiling tile held in position by a pressure 
fit will be provided under Section 09 50 00. 
 

D. PLASTER OR DRYWALL WALLS AND CEILINGS:  16 gauge frame with not less than a 
20 gauge hinged door panel, prime coated steel for general applications, stainless steel for 
use in toilets, showers, and similar wet areas, concealed hinges, screwdriver operated cam 
latch for general applications, key lock for use in public or secured areas, UL listed for use in 
fire rated partitions if required by the application.  Use the largest size access opening 
possible, consistent with the space and the item needing service; minimum size is 12" by 12". 

 
2.02 IDENTIFICATION 

 

A. STENCILS:  Not less than 1 inch high letters/numbers for marking pipe and equipment. 
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B. ENGRAVED NAME PLATES:  White letters on a black background, 1/16 inch thick 
plastic laminate, beveled edges, screw mounting, Setonply Style 2060 by Seton Name Plate 
Company or Emedolite Style EIP by EMED Co., or equal by W. H. Brady. 

 
C. SNAP-AROUND PIPE MARKERS:  One-piece, preformed, vinyl construction, snap-

around or strap-around pipe markers with applicable labeling and flow direction arrows, 
3/4" min. size for lettering. Provide nylon ties on each end of pipe markers. Equal to Seton 
Setmark. 
 

D. VALVE TAGS:  Round brass tags with 1/2 inch numbers, 1/4 inch system identification 
abbreviation, 1-1/4 inch minimum diameter, with brass jack chains, brass "S" hooks or one 
piece nylon ties around the valve stem, available from EMED Co., Seton Name Plate 
Company, or W. H. Brady.  Provide a color coded tack in ceiling or wall where valves are 
located. 

 
E. UNDERGROUND WARNING TAPE:  Provide detectable underground warning tracer 

wire. Wire to be installed at all new exterior utility locations. Warning tape to have 5.0 mil 
overall thickness, 6" width, 18 gauge thick metallic core with polyethylene jacket bonded to 
both sides. Color code tape and print “CAUTION” along with name of buried service in 
bold letters on face of tape. Thor Enterprises Magnatec or equal by Carlton, MSI Marking 
Services, Seton.  See detail on plans. 

 
2.03 BEDDING AND BACKFILL 

 

A. Bedding up to a point 12" inches above the top of the pipe shall be thoroughly compacted 
sand or crushed stone chips meeting the following gradations: 
 
Gradation for Bedding Sand  Gradation for Crushed Stone Chip Bedding 

 
 Sieve Size Passing (by Wt)  Sieve Size   Passing (by Wt) 
 1 inch  100   1/2 inch  100 
 No. 16  45 - 80   No. 4   75 - 100 
 No. 200 2 - 10   No. 100  10 -  25 
 

B. Backfill above the bedding in lawn areas shall be thoroughly compacted excavated material 
free of large stones, organic, perishable, and frozen materials. 
 

C. Backfill above the bedding under existing and future utilities, paving, sidewalks, curbs, roads 
and buildings shall be granular materials, pit run sand, gravel, or crushed stone, free from 
large stones, organic, perishable, and frozen materials. 
 

2.04 SEALING AND FIRESTOPPING 

 

A. FIRE AND/OR SMOKE RATED PENETRATIONS: 
 
1. Manufacturers:  3M, Hilti, Rectorseal, STI/SpecSeal, Tremco, or approved equal. 

 
2. All firestopping systems shall be provided by the same manufacturer. 

 



Outagamie County - Downtown Appleton Campus   

Physical Therapy Clinic 

 

  

COMMON WORK RESULTS FOR PLUMBING  22 05 00 - 6 
 

3. Fire stop systems shall be UL listed or tested by an independent testing laboratory 
approved by the Department of Safety & Professional Services. 

 
4. Submittals:   Contractor shall submit product data for each firestop system.  Submittals 

shall include product characteristics, performance and limitation criteria, test data, MSDS 
sheets, installation details and procedures for each method of installation applicable to 
this project.  For non-standard conditions where no UL tested system exists, submit 
manufacturer's drawings for UL system with known performance for which an 
engineering judgment can be based upon. The contractor will be responsible for 
selecting the appropriate UL tested fire stop system for each application required on the 
project and will submit this to the A/E for review. 

 
5. Use a product that has a rating not less than the rating of the wall or floor being 

penetrated.  Reference architectural drawings for identification of fire and/or smoke 
rated walls and floors. 

 
6. Use firestop putty, caulk sealant, intumescent wrapstrips, intumescent firestop collars, 

firestop blocks, firestop mortar or a combination of these products to provide a UL 
listed system for each application required for this project. Provide mineral wool backing 
where specified in manufacturer's application detail. 

 
B. NON-RATED PENETRATIONS 
 

1. In wall openings below grade, use a modular mechanical type seal consisting of 
interlocking synthetic rubber links shaped to continuously fill the annular space between 
the uninsulated pipe and the cored opening or a water-stop type wall sleeve. The 
operating bolts of the mechanical type seal shall be accessible from the interior of the 
building.  Equal to Link-Seal. 
 

2. At pipe penetrations of interior partitions, floors and exterior walls, use urethane caulk in 
annular space between pipe insulation and sleeve. 

 

 

PART 3 - EXECUTION 

 

3.01 EXCAVATION AND BACKFILL 

 

A. Perform all excavation and backfill work necessary to accomplish indicated plumbing 
systems installation.  Excavate to bottom of pipe and structure bedding, 4" in stable soils, 6" 
in rock or wet trenches and 8" in unstable soil. Finish bottoms of excavations to true, level 
surface. 

 
B. At no time place excavated materials where they will impede surface drainage unless such 

drainage is being safely rerouted away from the excavation. 
 

C. Excavate whatever materials are encountered as required to place at the elevations shown, all 
pipe, manholes, and other work. Remove debris and rubbish from excavations before 
placing bedding and backfill material. 
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D. Remove surplus excavated materials from site. 

 
E. Verify the locations of any water, drainage, gas, sewer, electric, telephone or steam lines 

which may be encountered in the excavation.  Underpin and support all lines. Cut off service 
connections encountered which are to be removed at the limits of the excavation and cap. 

 
F. Provide and maintain all fencing, barricades, signs, warning lights, and/or other equipment 

necessary to keep all excavation pits and trenches and the entire subgrade area safe under all 
circumstances and at all times.  No excavation shall be left unattended without adequate 
protection. 

 
G. Elevations shown on the plans are subject to such revisions as may be necessary to fit field 

conditions. No adjustment in compensation will be made for adjustments up to two (2) feet 
above or below the grades indicated on the plans. 

 
H. Install lines passing under foundations with minimum of 1-1/2 inch clearance to concrete 

and insure there is no disturbance of bearing soil. 
 

I. Bed pipe up to a point 12" above the top of the pipe. Take care during bedding, compaction 
and backfill not to disturb or damage piping. 

 
J. Mechanically compact bedding and backfill to prevent settlement. The initial compacted lift 

to not exceed 24" compacted to 95% density per Modified Proctor Test (ASTM D-1557). 
Subsequent lifts under pavements, curbs, walks and structures are not to exceed 12" and be 
compacted to 95% density per Modified Proctor Test. In all other areas where construction 
above the excavation is not anticipated within 2 years, mechanically compact backfill in lifts 
not exceeding 24" to 90% density per Modified Proctor Test. Route the equipment over 
each lift of the material so that the compaction equipment contacts all areas of the surface of 
the lift. 
 

3.02 SHEETING, SHORING AND BRACING 
 
A. Provide shoring, sheet piling and bracing in conformance with the Wisconsin Administrative 

Code to prevent earth from caving or washing into the excavation.  Shore and underpin to 
properly support adjacent or adjoining structures.  Abandon in place shoring, sheet piling 
and underpinning below the top of the pipe, or, if approved in advance by the engineer, 
maintained in place until other permanent support approved by the engineer is provided. 
 

3.03 DEWATERING 
 

A. Provide, operate and maintain all pumps and other equipment necessary to drain and keep 
all excavation pits, trenches and the entire subgrade area free from water under all 
circumstances. Obtain general permit from the Department of Natural Resources district 
office for discharge of construction dewatering effluent. Obtain well permit from the 
Department of Natural Resources district office for dewatering wells discharging more than 
70 GPM. Comply with permit requirements. 
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3.04 ROCK EXCAVATION 
 

A. Remove rock encountered in the excavation to a minimum dimension of six (6) inches 
outside the pipe. Rock excavation includes all hard, solid rock in ledges, bedded deposits and 
unstratified masses, all natural conglomerate deposits so firmly cemented as to present all the 
characteristics of solid rock; which material is so hard or so firmly cemented that in the 
opinion of the Engineer it is not practical to excavate and remove same with a power shovel 
except after thorough and continuous drilling and blasting.  Rock excavation includes rock 
boulders of 1/2 cubic yard or more in volume. 
 

B. Rock excavation will be computed on the basis of the depth of rock removed and a trench 
width two (2) feet larger than the outside diameter of the pipe where one (1) pipe is laid in 
the trench and three (3) feet larger than the combined outside diameter where two (2) pipes 
are laid in the trench.  Include 6" pipe and structure bedding in rock excavation. Include 
rock excavation shown on the plans in the Base Bid. 

 
3.05 SURFACE RESTORATION 

 

A. Completely restore the surface of all disturbed areas to a like condition of the surface prior 
to the work.  Level off all waste disposal areas and clean up all areas used for the storage of 
materials or the temporary deposit of excavated earth.  Remove all surplus material, tools 
and equipment. 
 

3.06 CONCRETE WORK 
 

A. Cast-in-place concrete within the building will be performed by the Division 3 Contractor 
unless otherwise noted.  Provide all layout drawings, anchor bolts, metal shapes, and/or 
templates required to be cast into concrete or used to form concrete for support or 
installation of plumbing piping, fixtures, specialties and equipment. Coordinate locations of 
equipment, pipe penetrations in wet areas, etc. with the Division 3 Contractor. 
 

B. Plumbing related cast-in-place concrete on the exterior of the building to be provided by this 
Contractor in conformance with requirements of Division 3. This includes piping thrust 
restraints, pipe supports, hydrant supports, manholes, catch basins, grease traps, septic tanks, 
distribution boxes, valve pits, meter pits, cleanout cover pads, yard hydrant pads, etc. 
 

3.07 CUTTING AND PATCHING 
 
A. Refer to Division 1, General Requirements, Cutting and Patching. 

 
 

3.08 COORDINATION 
 

A. Coordinate all work with other contractors prior to installation. Any work that is not 
coordinated and that interferes with other contractor's work shall be removed or relocated at 
the installing contractor's expense. 
 

B. Verify that all devices are compatible for the type of construction and surfaces on which 
they will be used. 
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3.09 IDENTIFICATION 

 

A. Identify equipment in mechanical equipment rooms by stenciling equipment number and 
service with one coat of black enamel against a light background or white enamel against a 
dark background.  Use a primer where necessary for proper paint adhesion. 

 
B. Where stenciling is not appropriate for equipment identification, engraved name plates may 

be used. 
 

C. Identify interior piping not less than once every 30 feet, not less than once in each room, 
adjacent to each access door or panel, and on both side of the partition where accessible 
piping passes through walls or floors.  Place flow directional arrows at each pipe 
identification location.  Use one coat of black enamel against a light background or white 
enamel against a dark background. 

 
D. Identify all exterior buried piping for entire length with detectable underground warning 

tracer wire.  Place wire 6"-12" below finished grade along entire length of pipe. Extend wire 
to surface at building entrances, meters, hydrants and valves. Where existing underground 
warning tape is broken during excavation, replace with new tape identifying appropriate 
service and securely spliced to ends of existing wire. 
 

E. Identify valves with brass tags bearing system identification and a valve sequence number.  
Identify valves with brass tags and wall or cabinet mounted color-coded engraved nameplate 
with the following "(Type of System) Shutoff Valve for (Room or Location)". Valve tags are 
not required at a terminal device unless the valves are greater than ten feet from the device, 
located in another room or not visible from device.  Provide a typewritten valve schedule 
and pipe identification schedule indicating the valve number and the equipment or areas 
supplied by each valve and the symbols used for pipe identification; locate schedules in 
mechanical room and in each Operating and Maintenance manual.  Schedule in mechanical 
room to be framed under clear plastic. 

 
F. Coordinate pipe identification, valve tags and valve charts with Facility Standards. 

 
G. Match existing system and add valve numbering to existing charts. 

 
3.10 SEALING AND FIRESTOPPING 
 

A. FIRE AND/OR SMOKE RATED PENETRATIONS: 
 
1. Install approved product in accordance with the manufacturer's instructions where a 

pipe penetrates a fire/smoke rated surface. When pipe is insulated, use a product which 
maintains the integrity of the insulation and vapor barrier. 
 

2. Where firestop mortar is used to infill large fire-rated floor openings that could be 
required to support weight, provide permanent structural forming. Firestop mortar alone 
is not adequate to support substantial weight. 

 
B. NON-RATED PARTITIONS: 
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1. In exterior wall openings below grade, assemble rubber links of mechanical seal to the 

proper size for the pipe and tighten in place, in accordance with manufacturer's 
instructions. 
 

2. At all interior partitions and exterior walls, pipe penetrations are required to be sealed. 
Apply sealant to both sides of the penetration in such a manner that the annular space 
between the pipe sleeve or cored opening and the pipe or insulation is completely 
blocked. 

 
3.11 HAZARDOUS SUBSTANCES 

 

A. If it is found or suspected that any existing pipe or equipment covering, building structure 
and/or components is found to contain asbestos, and that asbestos is to be disturbed or is 
found to be loose, friable or unencapsulated, it should be called to the Owner’s attention.  
Owner will be responsible for removal or ecapsulation.  Contractor’s attention is directed to 
OSHA and Wisconsin Administrative Codes regarding Asbestos Removal and it shall be this 
Contractor’s responsibility to comply with all possible applicable provisions.  See General 
Conditions. 
 

3.12 COMMISSIONING OF PLUMBING SYSTEMS 
 

A. The contractor shall verify that all plumbing systems are complete and operational.  This 
includes but is not limited to the following: 
 

1. All pipe and valves are identified. 
2. Valve tags have been installed and properly charted. 

 
 

END OF SECTION 
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SECTION 22 05 14 
 

PLUMBING SPECIALTIES 

 

 

PART 1 - GENERAL 

 
1.01 SECTION INCLUDES 

 

A. Cleanouts 
 

B. Water Hammer Arrestors 
 

1.02 RELATED SECTIONS 

 

A. Applicable provisions of Division 1 shall govern work under this section. 
 

B. Section 22 10 05 – Plumbing Pipe and Fittings 
 

C. Section 22 05 23 – Plumbing Valves 
 

1.03 REFERENCES 

 
A. ASSE 1010  Water Hammer Arrestors. 

 
1.04 SUBMITTALS 

 
A. General:  Submit the following in accordance with Conditions of Contract and Division 1 

Specification Sections. 
 

B. Product Data: Include data concerning dimensions, capacities, materials of construction, 
ratings, certifications, weights, manufacturer's installation requirements, manufacturer's 
performance limitations, and appropriate identification. 

 
C. Include data concerning dimensions, capacities, materials of construction, ratings, 

certifications, weights, manufacturer's installation requirements, manufacturer's performance 
limitations, and appropriate identification. 

 
1.05 QUALITY ASSURANCE 

 

A. Substitution of Materials:  Refer to Division 1 - General Conditions 
 

B. Plumbing products requiring approval, must be approved or have pending approval at the 
time of shop drawing submission. 

 
C. Design Concept:  The Drawings indicate capacities, sizes, and dimensional requirements of 

system components.  Components having equal performance characteristics that deviate 
from the indicated size and dimensions may be considered, provided deviations do not 
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change the design concept or intended performance.  The burden of proof for equality of 
products is on the Contractor. 

 
1.06 EXTRA MATERIALS 

 

A. Deliver extra materials to Owner.  Furnish extra materials matching products installed as 
described below.  Package them with protective covering for storage and identify with labels 
clearly describing contents. 
 

B. Operating Keys (Handles):  Furnish 1 extra key for each key-operated hose bibb installed. 
 

 

PART 2 - PRODUCTS 

 
2.01 CLEANOUTS 

 
A. Manufacturer: Josam, Smith, Wade, Zurn, Sioux Chief, Watts, Mifab. 

 
B. INTERIOR CONCRETE FLOOR AREAS:  

 
1. Enameled cast iron body with round adjustable scoriated polished nickel bronze 

cover, tapered threaded ABS closure plug.  Zurn ZN-1400 / ZN-1400-T. 
 

C. INTERIOR CERAMIC TILE FLOOR AREAS:  
 

1. Enameled cast iron body with square adjustable scoriated nickel bronze cover, 
tapered threaded ABS closure plug.  Zurn ZN-1400-T. 

 
D. INTERIOR VINYL TILE FLOOR AREAS:  

 
1. Enameled cast iron body with round adjustable scoriated nickel bronze cover, 

tapered threaded ABS closure plug.  Zurn ZN-1400. 
 

E. INTERIOR CARPETED FLOOR AREAS:  
 

1. Enameled cast iron body with round adjustable scoriated nickel bronze cover and 
secured carpet marker, tapered threaded ABS closure plug.  Zurn Z-1400-CM. 

 
F. INTERIOR FINISHED WALL AREAS:  

 
1. Line type cleanout tee with tapered threaded ABS cleanout plug, round polished 

stainless steel access cover secured with machine screw.  Zurn Z-1446 (Note: Screw 
shall not pass completely through the ABS plug; trim screw as necessary) 

 
G. INTERIOR EXPOSED VERTICAL STACKS:  

 
1. Line type cleanout tee with tapered threaded ABS closure plug.  Zurn Z-1445. 
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H. INTERIOR HORIZONTAL LINES:  

 
1. Cast iron hub with tapped ferrule and tapered threaded ABS or PVC closure plug, or 

no-hub coupling and blind plug. 
 

2.02 WATER HAMMER ARRESTORS 

 
A. Manufacturer:  Ancon, PPP Industries, Sioux Chief, or Watts. 

 
B. ANSI A112.26.1, ASSE 1010; sized in accordance with PDI WH-201, precharged piston 

type constructed of hard drawn Type K copper, threaded brass adapter, brass piston with o-
ring seals, FDA approved silicone lubricant, suitable for operation in temperature range 35 
to 150 degrees F, maximum 250 psig working pressure, 1500 psig surge pressure.  Watts 
series 15. 

 
 
PART 3 - EXECUTION 

 

3.01 INSTALLATION 

 
A. Coordinate location and setting of plumbing specialties with adjacent construction. Install in 

accordance with manufacturer recommendations. 
 

B. Set cleanouts level and plumb adjusted to finished floor elevation.  Locate where serviceable. 
Allow minimum of 18" clearance around cleanouts for rodding. Lubricate threaded cleanout 
plugs with graphite and oil, Teflon tape or waterproof grease. Install trap primer connections 
where required. Provide deep seal traps on floor drains. 

 
C. Install water hammer arrestors where indicated and at quick closing valve installations. 

 
D. Supply Runouts to Fixtures: Install hot and cold water supply piping runouts to fixtures of 

sizes indicated, but not smaller than required by plumbing code. 
 

E. Drainage Runouts to Fixtures: Provide drainage and vent piping runouts to plumbing 
fixtures and drains, with approved trap, of sizes indicated, but not smaller than required by 
Plumbing Code. 

 
F. Locate drainage piping runouts as close as possible to bottom of floor slab supporting 

fixtures or drains. 
 

G. Electrical Connections: Power wiring and disconnect switches are specified in Division 26. 
 

1. Grounding: Connect unit components to ground according to the National 
Electrical Code and Division 26 Section “Grounding.” 
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H. Protect drains during remainder of construction period to avoid clogging with dirt and 
debris and to prevent damage from traffic and construction work. 

 
I. Place plugs in ends of uncompleted piping at end of day or when work stops. 

 
 

END OF SECTION 
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SECTION 22 05 23 
 

PLUMBING VALVES 

 

 

PART 1 - GENERAL 

 
1.01 SECTION INCLUDES 

 

A. Water System Valves 
1. Ball Valves 
2. Swing Check Valves 
3. Spring Loaded Check Valves 
4. Stop & Waste Valves 
5. Drain Valves 

 
1.02 RELATED SECTIONS 

 
A. Applicable provisions of Division 1 govern work under this section. 

 
B. Section 22 05 14 - Plumbing Specialties 
 
C. Section 22 30 00 - Plumbing Equipment 
 

1.03 REFERENCES 

 

A. ANSI Z21.22 Relief Valves and Automatic Gas Shutoff Devices for Hot Water Supply 
Systems. 

 
B. ASSE 1003 Water Pressure Reducing Valves for Domestic Water Supply Systems. 
 

1.04 SUBMITTALS 

 

A. Schedule of all valves indicating type of service, dimensions, materials of construction, and 
pressure/temperature ratings for all valves to be used on the project.  Temperature ratings 
specified are for continuous operation. 

 
1.05 QUALITY ASSURANCE 

 

A. Substitution of Materials:  Refer to Division 1 - General Conditions 
 

1.06 DESIGN CRITERIA 

 

A. Where valve types (ball, butterfly, etc.) are specified for individual plumbing services (i.e. 
domestic water, gas, etc.), each valve type shall be of the same manufacturer. 

 
B. Valves to be line size. 
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PART 2 - PRODUCTS 
 
2.01 WATER SYSTEM VALVES 

 
A. All water system valves to be rated at not less than 125 water working pressure at 240 

degrees F unless noted otherwise. 
 
B. BALL VALVES: 

 
1. 3" and smaller:  Two or three piece bronze body; sweat ends, chrome plated bronze 

ball; glass filled teflon seat; teflon packing and threaded packing nut; blowout-proof 
stem; 600 psig WOG. Provide valve stem extensions for valves installed in piping with 
vapor barrier type insulation.  Apollo 70-200, Grinnell 3700, Hammond 8511, 
Milwaukee BA150, Nibco S580-70, Watts B-6001. 

 
C. SWING CHECK VALVE: 

 
1. 3" and smaller:  Bronze body, sweat ends, Y-pattern, regrindable bronze seat, 

renewable bronze disc, Class 125, suitable for installation in a horizontal or vertical line 
with flow upward.  Crane 1342, Grinnell 3300SJ, Hammond IB941, Nibco S413B, 
Watts CVYS. 

 
D. SPRING LOADED CHECK VALVES: 
 

1. 2" and smaller:  Bronze body, sweat or threaded ends, bronze trim, stainless steel 
spring, stainless steel center guide pin, Class 125, teflon seat unless only bronze 
available.  ConBraCo 61 series, Grinnell 3600SJ, Mueller 203BP, Nibco S480Y, 
Victaulic Series 716. 

 
E. STOP & WASTE VALVES: 

 
1. 1” and smaller,  Bronze body, sweat or threaded ends, 400 psi WOG, stainless steel 

ball and stem, full port ball valve, with threaded drain cap, Watts B-6300/6301 SS 
series. Apollo, Grinnell, Hammond, Milwaukee or Nibco manufacturer. 

 
F. BALANCE VALVES: 

 
1. Suitable for 125 PSIG water working pressure at 240° F. Flowset Accusetter, 

Armstrong CBV, Bell & Gosset Circuit Setter, Victaulic/TA Hydronics. 
 
G. DRAIN VALVES: 

 
1. 3/4 inch ball valve with integral threaded hose adapter, sweat or threaded inlet 

connections, with threaded cap and chain on hose threads, Watts B-6000-CC/B-6001-
CC series.  
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PART 3 - EXECUTION 
 

3.01 GENERAL 

 
A. Properly align piping before installation of valves. Install and test valves in strict 

accordance with valve manufacturer's installation recommendations.  Do not support 
weight of piping system on valve ends. 

 
B. Mount valves in locations which allow access for operation, servicing and replacement. 

 
A. Where supply piping is installed in walls or hard-surface ceilings, shut-off valves shall be 

concealed.  Provide an access panel. 

C. Install all valves with the stem in the upright or horizontal position. If possible, install 
butterfly valves with the stem in the horizontal position. Valves installed with the stems 
down will not be accepted. 

 
D. Prior to flushing of piping systems, place all valves in the full-open position. 

 

3.02 SHUT-OFF VALVES 

 
A. Install shut-off valves at each piece of equipment, at each branch take-off from mains for 

isolation or repair and elsewhere as indicated. 
 

3.03 BALANCING VALVES 

 
A. Install where indicated on the drawings and details for balancing of pumped systems. 
 
B. Upon project completion, adjust each valve and set position stop. Balance system to 

minimum flow in return piping branches needed to maintain even supply water 
temperature throughout building. 

 
C. Contractor shall be responsible for balancing the hot Water Circulating Return System and 

shall provide Certification that the system has been balanced, noting G.P.M. flow through 
each balancing valve installed and its operating position. This certification shall be included 
in the Owner’s Operating Manual. 

 

3.04 DRAIN VALVES 

 
A. Provide drain valves for complete drainage of all systems.  Locations of drain valves 

include low points of piping systems, downstream of riser isolation valves, equipment 
locations specified or detailed, other locations required for drainage of systems and 
elsewhere as indicated. 

 

3.05 SPRING LOADED CHECK VALVES 
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A. Install a spring loaded check valve in each circulating pump discharge line, each clearwater 
sump pump discharge line and elsewhere as indicated. 

 

3.06 SWING CHECK VALVES 

 
A. Install swing check valves in recirculation branch lines and elsewhere as indicated. Provide 

weighted swing check valves at sanitary sump pump discharges. 
 

 
END OF SECTION 
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SECTION 22 05 29 
 

PLUMBING SUPPORTS AND ANCHORS 

 

 

PART 1 GENERAL 

 
1.01 SECTION INCLUDES 

 

A. Structural Supports 
 

B. Pipe Hangers and Supports 
 

C. Beam Clamps 
 

D. Riser Clamps 
 

E. Concrete Inserts 
 

F. Continuous Concrete Insert Channels 
 

G. Anchors 
 

1.02 RELATED SECTIONS 

 

A. Applicable provisions of Division 1 shall govern work under this section. 
 

B. Division 1 - Concrete formwork and cast-in-place concrete for equipment pads. 
 

C. Section 22 07 00 - Plumbing Insulation for insulation protection at support devices. 
 

1.03 REFERENCES 

 

A. MSS SP-58 
 

B. MSS SP-69  
 

1.04 SUBMITTALS 

 

A. Schedule of all hanger and support devices indicating attachment methods and type of 
device for each pipe size and type of service. 

 

1.05 QUALITY ASSURANCE 

 

A. Refer to Division 1,  General Conditions, Equals and Substitutions. 
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1.06 DESCRIPTION 

 

A. Provide all supporting devices as required for the installation of mechanical equipment and 
materials.  All supports and installation procedures are to conform to the latest 
requirements of the ANSI Code for building piping. 
 

B. Do not hang any mechanical item directly from a metal deck or run piping so its rests on 
the bottom chord of any truss or joist. 

 
C. Fasteners depending on soft lead for holding power or requiring powder actuation will not 

be accepted. 
 

D. Support apparatus and material under all conditions of operation, variations in installed 
and operating weight of equipment and piping, to prevent excess stress, and allow for 
proper expansion and contraction. 

 
E. Protect insulation at all hanger points; see Related Work above. 
 

1.07 DESIGN CRITERIA 

 

A. Materials and application of pipe hangers and supports shall be in accordance with MSS 
Standard Practice SP-58 and SP-69 unless noted otherwise. 
 

B. Piping connected to pumps, compressors, or other rotating or reciprocating equipment is 
to have vibration isolation supports for a distance of one hundred pipe diameters or three 
supports away from the equipment, whichever is greater.  Standard pipe hangers/supports 
as specified in this section are required beyond the 100 pipe diameter/3 support distance. 

 
 

PART 2 - PRODUCTS 

 
2.01 MANUFACTURERS 

 

A.  B-Line, Grinnell, Pate, Piping Technology, Roof Products & Systems or approved equal. 
 

2.02 STRUCTURAL SUPPORTS 

 
A. Provide all supporting steel required for the installation of mechanical equipment and 

materials, including angles, channels, beams, etc. to suspended or floor supported tanks 
and equipment.  All of this steel may not be specifically indicated on the drawings. 

 
2.03 PIPE HANGERS AND SUPPORTS 

 
A. HANGERS FOR PIPE SIZES 1/2" THROUGH 2": 

 
1. Carbon steel, adjustable swivel ring. B-Line B3170NF, Grinnell 69 or 70. 
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2. Carbon steel, adjustable clevis, standard. B-Line B3100, Grinnell 260. 
 

B. HANGERS FOR PIPE SIZES 2" AND LARGER: 
 

1. Carbon steel, adjustable clevis, standard. B-Line B3100, Grinnell 260. 
 

C. MULTIPLE OR TRAPEZE HANGERS: 
 

1. Steel channels with welded spacers and hanger rods. 
 

D. WALL SUPPORT: 
 

1. Carbon steel welded bracket with hanger. B-Line 3068 Series, Grinnell 194 Series. 
 

2. Perforated, epoxy painted finish, 16-12 gauge, min., steel channels securely anchored 
to wall structure, with interlocking,  split-type, bolt secured, galvanized pipe/tubing 
clamps.  B-Line type S channel with B-2000 series clamps,  Grinnell  type PS 200 H 
with PS 1200 clamps.  When copper piping is being supported, provide flexible 
elastomeric/thermoplastic isolation cushion material to completely encircle the piping 
and avoid contact with the channel or clamp, equal to B-Line B1999 Vibra Cushion or 
provide manufacturers clamp and cushion assemblies, B-Line BVT series, Grinnell PS 
1400 series. 

 
E. VERTICAL SUPPORT: 

 
1. Carbon steel riser clamp. B-Line B3373, Grinnell 261 for above floor use.  Grinnell 40 

with bolts and concrete anchors for attachment to underside of concrete floor deck. 
 
F. FLOOR SUPPORT: 

 
1. Carbon steel pipe saddle, stand and bolted floor flange.  B-Line B3088T/B3093. 

 
G. COPPER PIPE SUPPORTS: 

 
1. All supports, fasteners, clamps, etc. directly connected to copper piping shall be 

copper plated or polyvinylchloride coated. Where steel channels are used, provide 
isolation collar between supports/clamps/fasteners and copper piping. 

 
2.04 PIPE HANGER RODS 

 
A. STEEL HANGER RODS: 

 
1. Threaded both ends, threaded one end, or continuous threaded, complete with 

adjusting and lock nuts. 
 

2. Size rods for individual hangers and trapeze support as indicated in the detail on the 
plans. 
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2.05 BEAM CLAMPS 

 
A. MSS SP-69 Types 19 & 23 malleable black iron clamp for attachment to beam flange to 

0.62 inches thick with a retaining ring and threaded rod of 3/8, 1/2, and 5/8 inch 
diameter.  Furnish with a hardened steel cup point set screw. B-Line B3036L/B3034, 
Grinnell 86/92. 

 
B. MSS SP-69 Type 28 or Type 29 forged steel jaw type clamp with a tie rod to lock clamp in 

place, suitable for rod sizes to 1-1/2 inch diameter. B-Line B3054, Grinnell 228. 
 

2.06 CONCRETE INSERTS 

 
A. DRILLED FASTENERS: 

 
1. Carbon steel expansion anchors, vibration resistant, with ASTM B633 zinc plating. Use 

drill bit of same manufacturer as anchor. Hilti, Rawl, Redhead. 
 

2.07 CONTINUOUS CONCRETE INSERT CHANNELS 

 
A. Steel inserts with an industry standard pre-galvanized finish, nominally 1-5/8 inch wide by 

1-3/8 inch deep by length to suit the application, designed to be nailed to concrete forms 
and provide a linear slot for attaching other support devices.  Installed channels to provide 
a load rating of 2000 pounds per foot in concrete.  Manufacturer's standard brackets, 
inserts, and accessories designed to be used with the channel inserts may be used.  Select 
insert length to accommodate all pipe in the area.  

 
2.08 ANCHORS 

 
A.  Use welding steel shapes, plates, and bars to secure piping to the structure. 
 

 
PART 3 - EXECUTION 

 
3.01 INSTALLATION 

 
A. Size, apply and install supports and anchors in compliance with manufacturers 

recommendations. 
 
 
 
B. Install supports to provide for free expansion of the piping system.  Support all piping 

from the structure using concrete inserts, beam clamps, ceiling plates, wall brackets, or 
floor stands.  Fasten ceiling plates and wall brackets securely to the structure and test to 
demonstrate the adequacy of the fastening. 

 
C. Coordinate hanger and support installation to properly group piping of all trades. 
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D. Where piping can be conveniently grouped to allow the use of trapeze type supports, use 

standard structural shapes or continuous insert channels for the supporting steel.  Where 
continuous insert channels are used, pipe supporting devices made specifically for use with 
the channels may be substituted for the specified supporting devices provided that similar 
types are used and all data is submitted for prior approval. 

 
E. Size and install hangers and supports, except for riser clamps, for installation on the 

exterior of piping insulation. Where a vapor barrier is not required, hangers may be 
installed either on the exterior of pipe insulation or directly on piping. 

 
F. Perform welding in accordance with standards of the American Welding Society.  

 

3.02 HANGER AND SUPPORT SPACING 

 
A. Install hangers to provide minimum 1/2 inch space between finished covering and 

adjacent work. 
 
B. Place a hanger within 12 inches of each horizontal elbow, valve, strainer, or similar piping 

specialty item. 
 
C. Use hangers with 1-1/2 inch minimum vertical adjustment. 
 
D. Where several pipes can be installed in parallel and at the same elevation, provide multiple 

or trapeze hangers. 
 
E. Support riser piping independently of connected horizontal piping. 
 
F. Adjust hangers to obtain the slope specified in the piping section of these specifications. 
 
G. Space hangers for pipe as per Typical Pipe Support Detail on plans. 
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3.03 RISER CLAMPS 

 
A. Support vertical piping with clamps secured to the piping and resting on the building 

structure or secured to the building structure below at each floor. 
 

3.04 CONCRETE INSERTS AND CONTINUOUS INSERT CHANNELS 

 
A. Select size based on the manufacturer's stated load capacity and weight of material that will 

be supported.  Locate continuous insert channels on 6'-0" maximum centers and 2'-0" 
from corners.  Furnish inserts to the General Contractor for placement in concrete 
formwork.  Use inserts for suspending hangers from reinforced concrete slabs and sides of 
reinforced concrete beams.  Provide hooked rod to concrete reinforcement section for 
inserts carrying pipe over 4 inch size.  Where concrete slabs form finished ceiling, provide 
inserts that are flush with the slab surface. 

 

3.05 ANCHORS 

 
A. Install where indicated on the drawings and details.  Where not specifically indicated, 

install anchors at ends of principal pipe runs and at intermediate points in pipe runs 
between expansion loops.  Make provisions for preset of anchors as required to 
accommodate both expansion and contraction of piping. 

 

 
END OF SECTION 
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SECTION 22 07 00 
 

PLUMBING INSULATION 
 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Materials 
 

B. Insulation & Jackets 
 

C. Fire Barrier Wrap 
 

D. Accessories 
 
1.02 RELATED WORK 
 

A. Applicable provisions of Division 1 govern work under this section. 
 

B. Section 22 05 00 - Common Work Results for Plumbing (Pipe Penetrations) 
 

C. Section 22 10 05 – Plumbing Pipe and Fittings 
 

D. Section 22 05 29 – Plumbing Supports and Anchors 
 

E. Section 22 30 00 - Plumbing Equipment 
 
1.03 REFERENCES 
 

A. ASTM B209 Aluminum and Aluminum Alloy Sheet and Plate 
 

B. ASTM C165 Test Method for Compressive Properties of Thermal Insulations 
 

C. ASTM C177 Heat Flux and Thermal Transmission Properties 
 

D. ASTM C195 Mineral Fiber Thermal Insulation Cement 
 

E. ASTM C240 Cellular Glass Insulation Block 
 

F. ASTM C302 Density of Preformed Pipe Insulation 
 

G. ASTM C303 Density of Preformed Block Insulation 
 

H. ASTM C449 Mineral Fiber Hydraulic Setting Thermal Insulation Cement 
 

I. ASTM C518 Heat Flux and Thermal Transmission Properties 
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J. ASTM C533 Calcium Silicate Block and Pipe Thermal Insulation 

 
K. ASTM C534 Preformed Flexible Elastomeric Thermal Insulation 

 
L. ASTM C547 Mineral Fiber Preformed Pipe Insulation 

 
M. ASTM C552 Cellular Glass Block and Pipe Thermal Insulation 

 
N. ASTM C553 Mineral Fiber Blanket and Felt Insulation 

 
O. ASTM C578 Preformed, Block Type Cellular Polystyrene Thermal Insulation 

 
P. ASTM C591 Preformed Rigid Cellular Polyurethane Thermal Insulation 

 
Q. ASTM C610 Expanded Perlite Block and Thermal Pipe Insulation 

 
R. ASTM C612 Mineral Fiber Block and Board Thermal Insulation 

 
S. ASTM C921 Properties of Jacketing Materials for Thermal Insulation 

 
T. ASTM C1136 Flexible Low Permeance Vapor Retarders for Thermal Insulation 

 
U. ASTM E84 Surface Burning Characteristics of Building Materials 

 
V. MICA  National Commercial & Industrial Insulation Standards 

 
W. NFPA 225 Surface Burning Characteristics of Building Materials 

 
X. NFPA 262 Standard Method of Test for Fire and Smoke Characteristics 

 
Y. UL 723 Surface Burning Characteristics of Building Materials 

 
Z. UL 910 Safety Test for Flame-Propagation and Smoke-Density Values 

 
1.04 SUBMITTALS 
 

A. Submit a schedule of all insulating materials to be used on the project, including adhesives, 
fastening methods, fitting materials along with material safety data sheets and intended use 
of each material.  Include manufacturer's technical data sheets indicating density, thermal 
characteristics, jacket type, and manufacturer's installation instructions. 

 
1.05 QUALITY ASSURANCE 
 

A. Substitution of Materials:  Refer to Division 1 - General Conditions of the Contract. 
 

B. Label all insulating products delivered to the construction site with the manufacturer's 
name and description of materials. 
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1.06 DESCRIPTION 
 

A. Furnish and install all insulating materials and accessories as specified or as required for a 
complete installation.  The following types of insulation are specified in this section: 

 
1. Pipe Insulation 

 
B. Install all insulation in accordance with the latest edition of MICA (Midwest Insulation 

Contractors Association) Standard and manufacturer's installation instructions.  
Exceptions to these standards will only be accepted where specifically modified in these 
specifications, or where prior written approval has been obtained from the Project 
Representative. 

 
1.07 DEFINITIONS 
 

A. Concealed: shafts, furred spaces, space above finished ceilings, utility tunnels and crawl 
spaces.  All other areas, including walk-through tunnels, shall be considered as exposed. 

 
 
PART 2 - PRODUCTS 

 
2.01 MATERIALS 
 

A. Materials or accessories containing asbestos will not be accepted. 
 

B. Use composite insulation systems (insulation, jackets, sealants, mastics, and adhesives) that 
have a flame spread rating of 25 or less and smoke developed rating of 50 or less, with the 
following exceptions: 

 
1. Insulation which is not located in an air plenum may have a flame spread rating not 

over 25 and a smoke developed rating no higher than 150. 
 

2.02 INSULATION AND JACKETS 
 

A. Manufacturers:  Armacell, Certainteed Manson, Childers, Dow, Extol, Halstead, H.B. 
Fuller, Imcoa, Knauf, Owens-Corning, Pittsburgh Corning, Rubatex, Schuller, or approved 
equal. 
 

B. Insulating materials shall be fire retardant, moisture and mildew resistant, and vermin 
proof.  Insulation shall be suitable to receive jackets, adhesives and coatings as indicated. 

 
C. RIGID FIBERGLASS INSULATION: 

 
1. Minimum nominal density of 3 lbs. per cu. ft., and thermal conductivity of not more 

than 0.23 at 75 degrees F, minimum compressive strength of 25 PSF at 10% 
deformation, rated for service to 450 degrees F. 
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2. White kraft reinforced foil vapor barrier all service jacket, factory applied to insulation 
with a self-sealing pressure sensitive adhesive lap, maximum permeance of .02 perms 
and minimum beach puncture resistance of 50 units. 

 
D. SEMI-RIGID FIBERGLASS INSULATION: 

 
1. Minimum nominal density of 3 lbs. per cu. ft., thermal conductivity of not more than 

0.28 at 75 degrees F, minimum compressive strength of 125 PSF at 10% deformation, 
rated for service to 450 degrees F. Insulation fibers perpendicular to jacket and scored 
for wrapping cylindrical surfaces. 
 

2. White kraft reinforced foil vapor barrier all service jacket, factory applied to insulation 
with a maximum permeance of .02 perms and minimum beach puncture resistance of 
50 units. 

 
E. ELASTOMERIC INSULATION: 

 
1. Flexible closed cell, minimum nominal density of 5.5 lbs. per cu. ft., thermal 

conductivity of not more than 0.27 at 75 degrees F, minimum compressive strength of 
4.5 psi at 25% deformation, maximum water vapor transmission of 0.17 perm inch, 
maximum water absorption of 6% by weight, rated for service range of -20 degrees F 
to 220 degrees F on piping and 180 degrees F where adhered to equipment. 

 
F. CELLULAR GLASS INSULATION: 

 
1. Rigid closed cell, minimum nominal density of 8.5 lbs. per cu. ft., thermal conductivity 

of not more than 0.36 at 50 degrees F, minimum compressive strength of 100 psi, 
maximum water vapor transmission of 0.0 perm inch, maximum water absorption of 
.2% by volume, rated for service range of -450 degrees F to 900 degrees F.  

 
G. FIREPROOFING INSULATION: 

 
1. Mineral fiber with nominal density of 8 lbs. per cu. ft., flame spread index of 15, fuel 

contribution index of 0, and smoke developed index of 0, thermal conductivity of not 
more than 0.23 at 75 degrees F. 
 

2. Jacket material shall be the same as jacket for adjacent insulation. 
 
2.03 INSULATION INSERTS AND PIPE SHIELDS 

 
A. Manufacturers: B-Line, Pipe Shields, Value Engineered Products 
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B. Construct inserts with calcium silicate, minimum 140 psi compressive strength. Piping 12” 
and larger, supplement with high density 600 psi structural calcium silicate insert. Provide 
galvanized steel shield. Insert and shield to be minimum 180 degree coverage on bottom 
of supported piping and full 360 degree coverage on clamped piping. On roller mounted 
piping and piping designed to slide on support, provide additional load distribution steel 
plate. 

 
C. Where contractor proposes shop/site fabricated inserts and shields, submit schedule of 

materials, thicknesses, gauges and lengths for each pipe size to demonstrate equivalency to 
pre-engineered.pre-manufactured product described above. On low temperature systems, 
extruded polystyrene may be substituted for calcium silicate provided insert and shield 
length and gauge are increased to compensate for lower insulation compressive strength. 

 
D. Precompressed 20# density molded fiberglass blocks, Hamfab or equal, of same thickness 

as adjacent insulation may be substituted for calcium silicate inserts with one 1”x 6” block 
for piping through 2-1/2” and three 1” x 6” blocks for piping through 4”. Submit shield 
schedule to demonstrate equivalency to pre-engineered/pre-manufactured product 
described above. 

 
E. Wood blocks will not be accepted. 
 

2.04 FIRE BARRIER WRAP 
 
A. Thermal Ceramics Firemaster PlenumWrap, 3M Fire Barrier Plenum Wrap 5A or equal. 

 
B. High temperature, inorganic fiber blanket encapsulated with aluminum foil specifically 

tested and approved by the State for plastic pipe from external flame propagation and 
smoke generation in return air plenums.  Product shall meet or exceed testing standards set 
by NFPA 262 and UL 910. 
 

2.05 ACCESSORIES 
 
A. All products shall be compatible with surfaces and materials on which they are applied, 

and be suitable for use at operating temperatures of the systems to which they are applied. 
 
B. Adhesives, sealants, and protective finishes shall be as recommended by insulation or wrap 

manufacturer for applications specified. 
 
C. Insulation bands to be 3/4 inch wide, constructed of aluminum or stainless steel.  

Minimum thickness to be 0.015 inch for aluminum and .010 inch for stainless steel. 
 
D. Fire barrier wrap bands to be a minimum of 1/2 inch wide, constructed of carbon steel or 

stainless steel.  Minimum thickness to be 0.015. 
 

E. Tack fasteners to be stainless steel ring grooved shank tacks. 
 
F. Staples to be clinch style. 
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G. Insulating cement to be ANSI/ASTM C195, hydraulic setting mineral wool. 
 
H. Finishing cement to be ASTM C449. 
 
I. Insulation fibrous glass or canvas fabric reinforcing shall have a minimum untreated 

weight of 6 oz./sq. yd. 
 
J. Bedding compounds to be non-shrinking and permanently flexible. 
 
K. Vapor barrier coatings to be non-flammable, fire resistant, polymeric resin. 
 
L. Fungicidal water base coating (Foster 40-20 or equal) to be compatible with vapor barrier 

coating. 
 

 
PART 3 - EXECUTION 
 
3.01 INSTALLATION 

 
A. Install insulation, jackets, wraps and accessories in accordance with manufacturer’s 

instructions and under ambient temperatures and conditions recommended by 
manufacturer. Surfaces to be insulated must be clean and dry. 

 
B. Do not insulate or wrap systems or equipment which are specified to be pressure tested or 

inspected, until testing, inspection and any necessary repairs have been successfully 
completed. 

 
C. Install insulation and wraps with smooth and even surfaces.  Poorly fitted joints or use of 

filler in voids will not be accepted. Cover and seal exposed fiberglass insulation when 
insulation is terminated, no raw fiberglass insulation is allowed. Provide neat and coated 
terminations at all nameplates, uninsulated fittings, or at other locations where insulation 
or wrap terminates.  Install with longitudinal joints facing wall or ceiling. 

 
D. Seal off raw ends of insulation and butt joints with vapor barrier mastic at intervals of not 

more than 20 feet on piping requiring a vapor barrier. 
 
E. Install fabric reinforcing without wrinkles. Overlap seams a minimum of 2 inches. 
 
F. Use full-length material (as delivered from manufacturer) wherever possible.  Scrap piecing 

of insulation or pieces cut undersize and stretched to fit will not be accepted. 
 

G. Insulation and wrap shall be continuous through sleeves and openings. Vapor barriers shall 
be maintained continuous through all penetrations. 

 
 
 



Outagamie County - Downtown Appleton Campus   

Physical Therapy Clinic 

 

   

PLUMBING INSULATION  22 07 00 - 7 

 

H. Provide a complete vapor barrier for insulation on the following systems: 
 

1. Cold water 
 

3.02 PIPING, VALVE, AND FITTING INSULATION 
 
A. GENERAL: 

 
1. Install insulation with butt joints and longitudinal seams closed tightly. Provide 

minimum 2” lap on jacket seams and 2” tape on butt joints, firmly cemented with lap 
adhesive. Additionally secure with staples along seams and butt joints. Coat staples 
with vapor barrier mastic on systems requiring vapor barrier. 
 

2. Water supply piping insulation shall be continuous throughout the building and 
installed adjacent to and within building walls to a point directly behind the fixture that 
is being supplied. 

 
3. Install insulation continuous through pipe hangers and supports with hangers and 

supports on the exterior of insulation. Where a vapor barrier is not required, hangers 
and supports may be attached directly to piping with insulation completely covering 
hanger or support and jacket sealed at support rod penetration. Where riser clamps are 
required to be attached directly to piping requiring vapor barrier, extend insulation and 
vapor barrier jacketing/coating around riser clamp. 

 
B. INSULATION INSERTS AND PIPE SHIELDS: 

 
1. Provide insulation inserts and pipe shields at all hanger and support locations. Inserts 

may be omitted on 3/4” and smaller copper piping provided 12” long 22 gauge pipe 
shields are used. 

 
C. FITTINGS AND VALVES: 

 
1. Fittings, valves, unions, flanges, couplings and specialties may be insulated with factory 

molded or built up insulation of the same thickness as adjoining insulation. Cover 
insulation with fabric reinforcing and mastic or where temperatures do not exceed 150 
degrees, PVC fitting covers. Secure PVC fitting covers with tack fasteners and 1-1/2” 
band of mastic over ends, throat, seams or penetrations. On systems requiring vapor 
barrier, use vapor barrier mastic. 

 
D. ELASTOMERIC AND POLYOLEFIN: 

 
1. Where practical, slip insulation on piping during pipe installation when pipe ends are 

open. Miter cut fittings allowing sufficient length to prevent stretching. Completely 
seal seams and joints for vapor tight installation. For elastomeric insulation, apply full 
bed of adhesive to both surfaces. For polyeolefin, seal factory preglued seams with 
roller and field seams and joints with full bed of hot melt polyolefin glue to both 
surfaces. 
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E. PIPE INSULATION SCHEDULE: 
 
1. Provide insulation on new and existing remodeled piping as indicated in the following 

schedule: 
 

Service Insulation Insulation Thickness by Pipe Size 
 Types 1" and  1-1/4" 2-1/2" 5" to 6" 8" and  
  smaller to 2" to 4"  larger 
 
Hot Water Rigid 
Supply Fiberglass  1" 1" 1" 1.5" 1.5" 
 
Hot Water Rigid 
Circulating Fiberglass  1” 1” 1” 1.5” 1.5”  
 
Cold Water Rigid  
 Fiberglass 0.5” 0.5” 1” 1” 1” 
 
Non-Potable  Rigid  
Cold Water Fiberglass 0.5” 0.5” 1” 1” 1” 
 
2. The following piping and fittings are not to be insulated: 

• Chrome plated exposed supplies and stops (except where specifically noted). 

• Water hammer arrestors. 

• Tempering/Mixing Valves. 

• Piping unions and flanges for systems not requiring a vapor barrier. 
 

F. EXISTING INSULATION: 
 
1. Repair damage to existing insulation disturbed by new work. 

 
3.03 EQUIPMENT INSULATION 

 
A. Do not insulate over equipment access manholes, fittings, nameplates or ASME stamps.  

Bevel and seal insulation at these locations. 
 
B. SEMI-RIGID FIBERGLASS: 

 
1. Apply insulation to equipment shells using weld pins, bonding adhesive, banded and 

wired in place. Fill all joints, seams and depressions with insulating cement to a 
smooth, even surface. Cover with reinforcing fabric and 2 coats of mastic. . Use vapor 
barrier mastic on systems requiring a vapor barrier. 
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C. ELASTOMERIC/POLYOLEFIN: 
 

1. Apply full cover coat of adhesive to surface to be insulated, insulation and edge butt 
joints. Place insulation with edge joints firmly butted pressing to surface for full 
adhesion. Seal seams and joints vapor tight. 

 
3.04 FIRE BARRIER WRAP 

 
A. PVC plastic pipe used in plenum spaces shall be wrapped with code approved fire wrap 

material per manufacture’s recommendations or enclosed within ½ inch Type X Gypsum 
Wallboard. 
 

B. Cut and fit fire barrier wrap to a length sufficient to cover completely around the 
perimeter of the pipe with a minimum overlap of 1-inch. 
 

C. Seal cut edges of the blanket with a minimum 3/4 inch wide aluminum foil tape to ensure 
no exposed fiber. 
 

D. Butt ends of wrap shall be overlapped by a minimum of 1 inch. 
 

E. Install banding 1/4 inch from each edge and at the midpoint of the blanket.  Tension 
banding to hold blanket snugly in place without cutting the foil.  If foil ripping occurs, seal 
the rip with aluminum foil tape overlapping the rip in all directions by a minimum of 3/4 
inch. 

 
 

END OF SECTION 
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SECTION 22 10 05 
 

PLUMBING PIPE AND FITTINGS 

 
 

PART 1 – GENERAL 
 

1.01 SECTION INCLUDES 

 
A. Domestic Water 

 
B. Sanitary Waste and Vent 

 
C. Dielectric Unions and Flanges 

 
D. Unions and Flanges 

 
E. Mechanical Grooved Pipe Connections 

 
1.02 RELATED SECTIONS 

 
A. Applicable provisions of Division 1 govern work under this section. 

 
B. Section 22 05 29 – Plumbing Supports and Anchors 
 
C. Section 22 05 14 - Plumbing Specialties 
 

1.03 REFERENCES 

 
A. ANSI A21.4 

 
B. ANSI A21.11 

 
C. ANSI A21.51 

 
D. ANSI B16.3 Malleable Iron Threaded Fittings 

 
E. ANSI B16.4 Cast Iron Threaded Fittings 

 
F. ANSI B16.5 Pipe Flanges and Flanged Fittings 

 
G. ANSI B16.22 Wrought Copper and Wrought Copper Alloy Solder Joint Pressure                

Fittings 
 

H. ANSI B16.29 Wrought Copper and Wrought Copper Alloy Solder Joint Drainage 
Fittings DWV 

 
I. ASTM A53 Pipe, Steel, Black and Hot-Dipped, Zinc Coated Welded and Seamless 
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J. ASTM A74 Cast Iron Soil Pipe and Fittings 

 
K. ASTM A105 Forgings, Carbon Steel, for Piping Components 

 
L. ASTM A126 Gray Cast Iron Castings for Valves, Flanges, and Pipe Fittings 

 
M. ASTM A234 Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and 

Elevated Temperatures 
 

N. ASTM A861 High Silicon Iron Pipe and Fittings 
 

O. ASTM A888 Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm Drain, 
Waste, and Vent Piping Applications 

 
P. ASTM B32 Solder Metal 

 
Q. ASTM B88 Seamless Copper Water Tube 

 
R. ASTM B280 Seamless Copper Tube for Air Conditioning and Refrigeration Field 

Service 
 

S. ASTM B306 Copper Drainage Tube (DWV) 
 

T. ASTM B813 Liquid and Paste Fluxes for Soldering Applications of Copper and Copper 
Alloy Tube 

 
U. ASTM B819 Seamless Copper Tube for Medical Gas Systems 

 
V. ASTM C76 Reinforced Concrete Culvert, Storm Drain and Sanitary Pipe 

 
W. ASTM C443 Joints for Circular Concrete Pipe Sewer and Culvert Pipe Using Rubber 

Gaskets 
 

X. ASTM C564 Rubber Gaskets for Cast Iron Soil Pipe and Fittings 
 

Y. ASTM D1785 Poly Vinyl Chloride (PVC) Plastic Pipe 
 

Z. ASTM D2321 Underground Installation of Flexible Thermoplastic Sewer Pipe 
 

AA. ASTM D2241 Poly Vinyl Chloride (PVC) Pressure-Rated Pipe (SDR Series) 
 

BB. ASTM D2464 Threaded Poly Vinyl Chloride (PVC) Plastic Pipe Fittings, Schedule 80 
 

CC. ASTM D2466 Poly Vinyl Chloride (PVC) Plastic Pipe Fittings, Schedule 40 
 

DD. ASTM D2513 Thermoplastic Gas Pressure Pipe, Tubing, and Fittings 
 

EE. ASTM D2564 Solvent Cements for Poly Vinyl Chloride (PVC) Plastic Pipe and Fittings 
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FF. ASTM D2657 Heat Fusion Joining of Polyolefin Pipe and Fittings 
 

GG. ASTM D2665 Poly Vinyl Chloride (PVC) Plastic Drain, Waste and Vent Pipe and 
Fittings 

 
HH. ASTM D2729 Poly Vinyl Chloride (PVC) Sewer Pipe and Fittings 

 
II. ASTM D2774 Recommended Practice for Underground Installation of Thermoplastic 

Pressure Piping 
 

JJ. ASTM D2855 Making Solvent Cemented Joints with Poly Vinyl Chloride (PVC) Pipe 
and Fittings 

 
KK. ASTM D3034 Type PSM Poly Vinyl Chloride (PVC) Sewer Pipe and Fittings 

 
LL. ASTM D3139 Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals 

 
MM. ASTM D3212 Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric Seals 

 
NN. ASTM D3311 Drain, Waste and Vent (DWV) Plastic Fitting Patterns 

 
OO. ASTM D4101 Propylene Plastic Injection and Extrusion Materials 

 
PP. ASTM F405 Corrugated Polyethylene (PE) Tubing and Fittings 

 
QQ. ASTM F437 Threaded Chlorinated Poly Vinyl Chloride (CPVC) Plastic Pipe Fittings, 

Schedule 80 
 

RR. ASTM F438 Socket Type Chlorinated Poly Vinyl Chloride (CPVC) Plastic Pipe 
Fittings, Schedule 40 

 
SS. ASTM F441 Chlorinated Poly Vinyl Chloride (CPVC Plastic Pipe, Schedules 40 and 80) 

 
TT. ASTM F442 Chlorinated Poly Vinyl Chloride (CPVC Plastic Pipe) 

 
UU. ASTM F493 Solvent Cements for Chlorinated Poly Vinyl Chloride (CPVC) Plastic Pipe 

and Fittings 
 

VV. ASTM F656 Primers for Use in Solvent Cement Joints of Poly Vinyl Chloride (PVC) 
Plastic Pipe and Fittings 

 
WW. AWS A5.8 Brazing Filler Metal 

 
XX. AWWA C104 Cement Mortar Lining for Ductile Iron Pipe and Fittings for Water 

 
YY. AWWA C105 Polyethylene Encasement for Ductile Iron Piping for Water 

 
ZZ. AWWA C110 Ductile Iron and Gray Iron Fittings, 3 In. Through 48 In., for Water and 

Other Liquids 



Outagamie County - Downtown Appleton Campus   

Physical Therapy Clinic 

 

  

PLUMBING PIPE & FITTINGS  22 10 05 - 4 

 

 
AAA. AWWA C111 Rubber Gasket Joints for Ductile Iron and Gray Iron Pressure Pipe and 

Fittings 
 

BBB. AWWA C151 Ductile Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined 
Molds for Water or Other Liquids 

 
CCC. AWWA C153 Ductile Iron Compact Fittings, 3 In. Through 48 In., for Water and 

Other Liquids 
 

DDD. AWWA C600 Installation of Ductile Iron Water Mains and Their Appurtenances 
 

EEE. AWWA C651 Disinfecting Water Mains 
 

FFF. AWWA C900 Polyvinyl Chloride (PVC) Pressure Pipe, 4 In. Through 12 In., for Water 
Distribution 

 
GGG. CISPI 310 Couplings For Use In Connection With Hubless Cast Iron Soil Pipe And 

Fittings For Sanitary And Storm Drain, Waste And Vent Piping 
Applications 

 
HHH. NFPA 54 National Fuel Gas Code 

 
1.04 SUBMITTALS 

 
A. Schedule from the contractor indicating the ASTM, AWWA or CISPI specification 

number of the pipe being proposed along with its type and grade if known at the time of 
submittal, and sufficient information to indicate the type and rating of fittings for each 
service. 

 
B. Statement from manufacturer on his letterhead that pipe furnished meets the ASTM, 

AWWA or CISPI specification contained in this section. 
 

1.05 QUALITY ASSURANCE 
 
A. Order all copper, cast iron, steel, PVC and polyethylene pipe with each length marked with 

the name or trademark of the manufacturer and type of pipe; with each shipping unit 
marked with the purchase order number, metal or alloy designation, temper, size, and 
name of supplier. 

 
B. Any installed material not meeting the specification requirements must be replaced with 

material that meets these specifications without additional cost to the Owner. 
 
C. Manufacturer’s: Firms regularly engaged in the manufacture of pipe, tube and fittings of 

types and sizes required, whose products have been in satisfactory use in similar service for 
not less than five years. 
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D. All cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast 
Iron Soil Pipe Institute (CISPI) and be listed by NSF International. 

 
1.06 DELIVERY, STORAGE, AND HANDLING 

 
A. Promptly inspect shipments to insure that the material is undamaged and complies with 

specifications. 
 
B. Cover pipe to prevent corrosion or deterioration while allowing sufficient ventilation to 

avoid condensation.  Do not store materials directly on grade.  Protect pipe, tube, and 
fitting ends so they are not damaged.  Where end caps are provided or specified, take 
precautions so the caps remain in place.  Protect fittings, flanges, and unions by storage 
inside or by durable, waterproof, above ground packaging. 

 
C. Offsite storage agreements will not relieve the contractor from using proper storage 

techniques. 
 
D. Storage and protection methods must allow inspection to verify products. 
 

1.07 DESIGN CRITERIA 

 
A. Use only new material, free of defects, rust and scale, and meeting the latest revision of 

ASTM, AWWA or CISPI specifications as listed in this specification. 
 
B. Construct all piping for the highest pressures and temperatures in the respective system.  
 
C. PVC plastic pipe used in Plenum space shall be wrapped with code approved fire wrap 

material or enclosed within ½ inch Type X Gypsum Wallboard.  All PVC piping to be 
installed per all code requirements. 

 
D. Where weld fittings or mechanical grooved fittings are used, use only long radius elbows 

having a centerline radius of 1.5 pipe diameters. 
 
E. Where ASTM A53 type F pipe is specified, grade A type E or S, or grade B type E or S 

may be substituted at Contractor's option.  Where the grade or type is not specified, 
Contractor may choose from those commercially available. 

 
F. Where ASTM B88, type L H (drawn) temper copper tubing is specified, ASTM B88, type 

K H (drawn) temper copper tubing may be substituted at Contractor's option. 
 

1.08  WELDER QUALIFICATIONS 
 
A. Welding procedures, welders, and welding operators for all building service piping to be in 

accordance with certified welding procedures of the National Certified Pipe Welding 
Bureau and Section 927.5 of ASME B31.9 Building Services Piping or AWS 10.9 
Qualification of Welding Procedures and Welders for Piping and Tubing. Before any 
metallic welding is performed, Contractor to submit his Standard Welding Procedure 
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Specification together with the Procedure Qualification Record as required by Section 
927.6 of ASME B31.9 Building Services Piping. 

 
B. Before any plastic fusion welding is performed, Contractor to submit certification that the 

welders to be used on this project have successfully demonstrated proper welding 
procedures in accordance with the Code of Federal Regulations, Title 49, Part 192, Section 
192.285. 

 
C. The Architect or Engineer reserves the right to test the work of any welder employed on 

the project, at the Welder’s expense.  If the work of the welder is found to be 
unsatisfactory, the welder shall be prevented from doing further welding on the project 
and all defective welds replaced. 

 
 

PART 2 - PRODUCTS 
 

2.01 DOMESTIC WATER 
 

A. ABOVE GROUND: 
 

1. Chlorinated Polyvinyl Chloride (CPVC):  
 

a. 1/2" through 2" sizes - up to 140°F:  
FlowGuard Gold or Approved Equal Chlorinated Polyvinyl Chloride (CPVC) 
copper tube size (CTS) manufactured to standard dimension ratio SDR 11 and 
shall conform to ASTM D-2846.  CPVC compound with a cell classification of 
24448 for pipe and 23447 for fittings per ASTM d-1784 and conform to NSF 
standards 14 and 61.    
 

b. 2-1/2" & larger - up to 140°F: 
Spears Evertuff or Approved Equal copper-tube size (CTS) pipe and fittings 
constructed from CPVC 4120 with minimum cell classification of 23447. 
 

c. All CTS CPVC products shall be produced to applicable requirements of ASTM 
D-2846.  Solvent cement shall be produced to applicable requirements of ASTM 
D-2846 and ASTM F-493.   
 

d. All CTS CPVC products shall be certified lead-free for potable water use by NSF 
international in accordance with NSF 61 and NSF 372.   

 
e. All pipe and fittings shall be listed by ICC for compliance with ASTM E-84 surface 

burning characteristic with flame spread/smoke development of less than 25/50 
for use in return air plenums. 

 
f. Transition fittings from/to CPVC to have brass male or female connections with 

integral CPVC socket connections.    
 
2. Type L copper water tube, H (drawn) temper, ASTM B88; wrought copper pressure 

fittings, ANSI B16.22; lead free (<.2%) solder, ASTM B32; flux, ASTM B813; copper 
phosporous brazing alloy, AWS A5.8 BCuP. Copper mechanical grooved fittings and 
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couplings on roll grooved pipe may be used in lieu of soldered fittings for sizes 3-inch 
and larger.  

 
3. Stainless Steel Pipe: ASTM A312, Type 304/304L, Schedule 10S, with plain ends for 

use with the Vic-Press piping system. Fittings shall be precision, cold drawn, stainless 
steel with elastomer O-ring seals, suitable for working pressure to 500-psig (3450-kPa). 
Victaulic Vic-Press for Schedule 10S pipe. 

 
4. Stainless Steel Pipe: ASTM A312, Type 316/316L Seamless, Schedule 10, with plain 

ends for use with butt-weld fittings. Fittings shall be precision, cold drawn, stainless 
steel, ASTM A403, B-336. 

 
B. GROUNDING: 

 
1. No portion of the water distribution system (above or below grade) shall be used for 

grounding of any electrical systems. 
 

2.02 SANITARY WASTE AND VENT 

 
A. INTERIOR ABOVE GROUND:  

 
1. Hubless cast iron soil pipe and fittings, ASTM A888; with no-hub couplings, CISPI 

310 or CISPI 301, latest issue shall apply.  All cast iron soil pipe and fittings shall be 
marked with the collective trademark of the Cast Iron Soil Pipe Institute (CISPI) and 
be listed by NSF International. 
 

2. Type M copper water tube, H (drawn) temper, ASTM B88; with cast copper drainage 
fittings (DWV), ANSI B16.23; wrought copper drainage fittings (DWV), ANSI 
B16.29; lead free (<.2%)  solder, ASTM B32; flux, ASTM B813; copper phosphorous 
brazing alloy, AWS A5.8 BCuP. 

 
3. PVC plastic pipe, Schedule 40, Class 12454-B (PVC 1120), ASTM D1785; PVC plastic 

drain, waste and vent pipe and fittings, ASTM D2665; socket fitting patterns, ASTM 
D3311; primer, ASTM F656; solvent cement, ASTM D2564. 
 

B. INTERIOR  AND EXTERIOR BELOW GROUND:  
 
1. Cast iron soil pipe and fittings, hub and spigot, service weight, ASTM A74; with 

neoprene rubber compression gaskets, ASTM C564 and CISPI HSN 85, latest issue 
shall apply.  All cast iron soil pipe and fittings shall be marked with the collective 
trademark of the Cast Iron Soil Pipe Institute (CISPI) and be listed by NSF 
International. 
 

2. PVC plastic pipe, Schedule 40, Class 12454-B (PVC 1120), ASTM D1785; PVC plastic 
drain, waste and vent pipe and fittings, ASTM D2665; socket fitting patterns, ASTM 
D3311; primer, ASTM F656; solvent cement, ASTM D2564.  
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2.03 DIELECTRIC UNIONS AND FLANGES 
 
A. Watts Regulator Company, Lochinvar, Wilkins or EPCO Sales, Inc., dielectric unions 2" 

and smaller; dielectric flanges 2" and larger; with iron female pipe thread to copper solder 
joint or brass female pipe thread end connections, non-asbestos gaskets, having a pressure 
rating of not less than 175 psig at 180 degrees. 

 
2.04 UNIONS AND FLANGES 

 
A. Unions, flanges and gasket materials to have a pressure rating of not less than 150 psig at 

180 degrees. 
 
B. 2" AND SMALLER STEEL: 

 
1. ASTM A197/ANSI B16.3 malleable iron unions with brass seats. Use black malleable 

iron on black steel piping and galvanized malleable iron on galvanized steel piping. 
 
C. 2" AND SMALLER COPPER: 

 
1. ANSI B16.18 cast bronze union coupling or ANSI B15.24 Class 150 cast bronze 

flanges. 
 
D. 2-1/2" AND LARGER STEEL:   

 
1. ASTM A181 or A105, grade 1 hot forged steel flanges of threaded, welding neck, or 

slip-on pattern on black steel and threaded only on galvanized steel. Use raised face 
flanges ANSI B16.5 for mating with other raised face flanges or equipment with flat 
ring or full face gaskets.  Use ANSI B16.1 flat face flanges with full face gaskets for 
mating with other flat face flanges on equipment. 

 
E. 2-1/2" AND LARGER COPPER:  

 
1. ANSI B15.24 Class 150 cast bronze flanges with full face gaskets. 

 

2.05 MECHANICAL GROOVED PIPE CONNECTIONS 
 
A. Mechanical grooved pipe couplings and fittings, ASTM F1476, as manufactured by 

Victaulic, ITT Grinnell or Gustin-Bacon may be used with cut groove galvanized steel 
pipe, cut groove ductile iron pipe or roll groove copper pipe where noted. Mechanical 
grooved components and assemblies to be rated for minimum 250 psi working pressure. 
Basis of Design: Victaulic Style 607H (Quick-Vic™). Installation ready rigid coupling for 
direct stab installation without field disassembly. 

 
B. All mechanical grooved pipe material including gaskets, couplings, fittings and flange 

adapters to be from the same manufacturer. 
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C. Couplings to be malleable iron, ASTM A47, or ductile iron ASTM A536 with painted 
finish. Reducing couplings are not acceptable. 

 
D. Fittings used on galvanized steel pipe to be malleable iron, ASTM A47, or ductile iron 

A536, with galvanized finish, ASTM A153. Fittings used on ductile iron pipe to be cement 
mortar lined ductile iron with coal tar coating, ASTM A536; conforming to requirements 
of AWWA C110/C153 and AWWA C606. Fittings used on copper pipe to be copper. 

 
E. Installation-Ready™ fittings for grooved end copper tubing shall be manufactured to 

copper-tube dimensions. Fittings shall be ductile iron conforming to ASTM A-536, Grade 
65-45-12, with Installation-Ready™ ends, complete with PVDF (Poly Vinylidene Fluoride) 
and Grade “EHP” EPDM-HP [Grade ‘T’ Nitrile] gasket; and ASTM A449 electroplated 
steel bolts and nuts. System shall be rated to 300 psi (2065 kPa) with Type K or L Copper 
Tubing.  

 
F. Gaskets to be EPDM, ASTM D2000. Gaskets for hot water systems and dry pipe systems 

to be flush seal design. Heat treated carbon steel oval neck track bolts and nuts, ASTM 
A183, with zinc electroplated finish ASTM B633. 

 
G. Flange adapters to be ductile iron, ASTM A536; except at lug type butterfly valves where 

standard threaded flanges shall be used. 
 
 

PART 3 - EXECUTION 

 
3.01 GENERAL 

 
A. Install pipe and fittings in accordance with reference standards, manufacturers 

recommendations and recognized industry practices. 
 

3.02 PREPARATION 
 
A. Cut pipe ends square. Ream ends of piping to remove burrs. Clean scale and dirt from 

interior and exterior of each section of pipe and fitting prior to assembly. 
 

3.03 ERECTION 

 
A. Install all piping parallel to building walls and ceilings and at heights which do not obstruct 

any portion of a window, doorway, stairway, or passageway.  Where interferences develop 
in the field, offset or reroute piping as required to clear such interferences.  Coordinate 
locations of plumbing piping with piping, ductwork, conduit and equipment of other 
trades to allow sufficient clearances.  In all cases, consult drawings for exact location of 
pipe spaces, ceiling heights, door and window openings, or other architectural details 
before installing piping. 
 

B. A steel striker barrier not less than 0.0508 of an inch (approx.. 16 ga.) thick, or equivalent, 
shall be installed between all tubing and the finished wall and extend not less than 4 inches 
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beyond concealed penetrations of plates, firestops, wall studs, and similar construction 
features.  The tubing shall be installed in single runs and shall not be rigidly secured.  

 
C. Where copper or steel piping is embedded in masonry or concrete, provide protective 

sleeve covering of elastomeric pipe insulation. 
 
D. Install detectable underground warning tracer wire at all exterior below ground piping. 

Where existing underground warning tape is encountered, repair and replace.  See detail on 
plans and refer to Section 22 05 00 – Common Work Results for Plumbing. 

 
E. Maintain piping in clean condition internally during construction. 
 
F. Provide clearance for installation of insulation, access to valves and piping specialties. 
 
G. Provide anchors, expansion joints, swing joints and/or expansion loops so that piping may 

expand and contract without damage to itself, equipment, or building. 
 
H. Do not route piping through transformer vaults or above transformers, Electric Rooms, 

Computer Rooms, Elevator Equipment Rooms, Kitchens, Food Preparation/Processing 
Spaces,  panelboards, or switchboards, including the required service space for this 
equipment, unless the piping is serving this equipment. Install drip pans under piping that 
must be routed through these spaces. 

 
I. Install all valves and piping specialties, including items furnished by others, as specified 

and/or detailed. Provide access to valves and specialties for maintenance. Make 
connections to all equipment, fixtures and systems installed by others where same requires 
the piping services indicated in this section. 

 
J. PVC piping will be acceptable only for the services indicated. It will not be acceptable in 

ventilation plenum spaces, including plenum ceilings unless installed per all code 
requirements. PVC plastic pipe used in plenum spaces shall be wrapped with code 
approved fire wrap material or enclosed with ½ inch Type X Gypsum Wallboard. 

 
K. PVC piping shall not be installed for any drains serving areas where waste temperatures are 

140° F or higher.  This includes, but is not limited to, Kitchen, Laundry and Mechanical 
spaces. 

 
L. All PVC piping to be installed per all Code Requirements.  
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3.04 COPPER PIPE JOINTS 
 
A. Remove all slivers and burrs remaining from the cutting operation by reaming and filing 

both pipe surfaces. Clean fitting and tube with metal brush, emery cloth or sandpaper. 
Remove residue from the cleaning operation, apply flux and assemble joint to socket stop. 
Apply flame to fitting until solder melts when placed at joint. Remove flame and feed 
solder into joint until full penetration of cup and ring of solder appears. Wipe excess solder 
and flux from joint. 

 
3.05 WELDED PIPE JOINTS 

 
A. Make all welded joints by fusion welding in accordance with ASME Codes, ANSI B31, and 

State Codes where applicable.  "Weldolets" and "Threadolets" may be used for branch 
takeoffs up to one-half (1/2) the diameter of the main. 

 
3.06 THREADED PIPE JOINTS 

 
A. Use a thread lubricant or teflon tape when making joints; no hard setting pipe thread 

cement or caulking will be allowed. 
 

3.07 SOLVENT WELDED PIPE JOINTS 
 
A. Install in accordance with ASTM D2855 "Making Solvent Cemented Joints With PVC 

Pipe and Fittings". Saw cut piping square and smooth. Tube cutters may be used if they are 
fitted with wheels designed for use with PVC/CPVC pipe that do not leave a raised bead 
on pipe exterior. Support and restrain pipe during cutting to prevent nicks and scratches. 
Bevel ends 10-15 degrees and deburr interior. Remove dust, drips, moisture, grease and 
other superfluous materials from pipe interior and exterior. Check dry fit of pipe and 
fittings. Reject materials which are out of round or do not fit within close tolerance. Use 
heavy body solvent cement for large diameter fittings. 

 
B. Maintain pipe, fittings, primer and cement between 40 and 100 degrees during application 

and curing. Apply primer and solvent using separate daubers (3" and smaller piping only) 
or clean natural bristle brushes about 1/2 the size of the pipe diameter. Apply primer to 
the fitting socket and pipe surface with a scrubbing motion. Check for penetration and 
reapply as needed to dissolve surface to a depth of 4-5 thousandths. Apply solvent cement 
to the fitting socket and pipe in an amount greater than needed to fill any gap. While both 
surfaces are wet, insert pipe into socket fitting with a quarter turn to the bottom of the 
socket. Solvent cement application and insertion must be completed in less than 1 minute. 
Minimum of 2 installers is required on piping 4" and larger. Hold joint for 30 seconds or 
until set. Reference manufacturers recommendations for initial set time before handling 
and for full curing time before pressure testing. Cold weather solvent/cement may be 
utilized only under unusual circumstances and when specifically approved by the Project 
Representative. 
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3.08 MECHANICAL HUBLESS PIPE CONNECTIONS 
 
A. Place the gasket on the end of one pipe or fitting and the clamp assembly on the end of 

the other pipe or fitting. Firmly seat the pipe or fitting ends against the integrally molded 
shoulder inside the neoprene gasket. Slide the clamp assembly into position over the 
gasket. Tighten fasteners to manufacturers recommended torque. 

 
3.09 MECHANICAL JOINT PIPE CONNECTIONS 

 
A. Comply with AWWA C600/C605 installation requirements. Clean pipe end and socket. 

Clean and lubricate pipe end, socket and gasket with soapy water or gasket lubricant. Place 
gland and gasket, properly oriented, on pipe end. Insert pipe end fully into socket and 
press gasket evenly into recess keeping joint straight. Press gland evenly against gasket, 
insert bolts and hand tighten nuts. Make joint deflection prior to tightening bolts. Evenly 
tighten bolts in sequence to recommended torque. 

 

3.10 PUSH-ON GASKETED PIPE CONNECTIONS 
 

A. Clean pipe end, bell, gasket seat and gasket of dirt or debris. Coat end of pipe and gasket 
with gasket lubricant. Insure pipe is supported off the ground so lubricant does not pick 
up dirt. Push spigot end into gasket bell with levered pipe joining tool recommended by 
pipe manufacturer. Large diameter exterior mains may be joined by pushing end of pipe 
section with backhoe against wood blocking over pipe end. Insert to fully seated position 
or to reference mark on pipe. 

 
3.11 MECHANICAL GROOVED PIPE CONNECTIONS 

 
A. Use pipe factory grooved in accordance with the coupling manufacturer's specifications or 

field grooved pipe in accordance with the same specifications using specially designed 
tools specially designed for the application. Lubricate pipe and coupling gasket, align pipe, 
and secure joint in accordance with the coupling manufacturer's specifications. 

 

3.12 DOMESTIC WATER 
 
A. Maintain piping system in clean condition during installation. Remove dirt and debris from 

assembly of piping as work progresses. Cap open pipe ends where left unattended or 
subject to contamination. 

 
B. Install interior water piping with drain valves where indicated and at low points of system 

to allow complete drainage. Install shutoff valves where indicated and at the base of risers 
to allow isolation of portions of system for repair. Do not install water piping within 
exterior walls. 
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C. Prior to use, isolate and fill system with potable water. Allow to stand 24 hours. Flush each 
outlet proceeding from the service entrance to the furthest outlet for minimum of 1 
minute and until water appears clear. Fill system with a solution of water and chlorine 
containing at least 50 parts per million of chlorine and allow to stand for 24 hours. 
Alternately a solution containing at least 200 parts per million of chlorine may be used and 
allowed to stand for 4 hours. Flush system with potable water until chlorine concentration 
is no higher than source water level. 

 
D. Wait 24 hours after final flushing. Take samples of water for lab testing. The number and 

location of samples shall be representative of the system size and configuration and are 
subject to approval by Engineer. Test shall show the absence of coliform bacteria. If test 
fails, repeat disinfection and testing procedures until no coliform bacteria are detected. 
Submit test report indicating date and time of test along with test results. 

 

3.13 SANITARY WASTE AND VENT 
 
A. Verify invert elevations and building elevations prior to installation. Install exterior piping 

pitched to drain at indicated elevations and slope. Install interior piping 2’’ or smaller 
pitched at minimum slope of 1/4" per foot and in no case less than 1/8" per foot for 
piping 3" and larger. 

 
B. Install exterior piping below predicted frost level and not less than 5' bury depth to top of 

pipe wherever possible. Where piping is located above predicted frost level, provide frost 
protection in accordance with code requirements and detail on plans. 

 
C. Flush piping inlets (floor drains, hub drains, mop basins, fixtures, etc.) with high flow of 

water at completion of project to demonstrate full flow capacity. Remove blockages and 
make necessary repairs where flow is found to be impeded. 

 
3.14 UNDERGROUND PIPE WRAP 

 
A. Use for steel piping encased in concrete or underground which is not in a conduit. 

Remove all dirt and other foreign material from exterior of pipe. Apply primer as 
recommended by the manufacturer. Use a spiral wrap process for applying tape to the 
pipe. Repair any breaks in the tape coating caused by the installation process. 

 

3.15 DIELECTRIC UNIONS AND FLANGES 
 
A. Install dielectric unions or flanges at each point where a copper-to-steel pipe connection is 

required in domestic water systems. 
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3.16 UNIONS AND FLANGES 
 
A. Install a union or flange at each connection to each piece of equipment and at other items 

which may require removal for maintenance, repair, or replacement. Where a valve is 
located at a piece of equipment, locate the flange or union connection on the equipment 
side of the valve. Concealed unions or flanges are not acceptable. 

 
3.17 PIPING SYSTEM LEAK TESTS 

 
A. Isolate or remove components from system which are not rated for test pressure. Perform 

final testing for medical and lab gas with all system components in place. Test piping in 
sections or entire system as required by sequence of construction. Do not insulate or 
conceal pipe until it has been successfully tested. 

 
B. If required for the additional pressure load under test, provide temporary restraints at 

fittings or expansion joints. Backfill underground water mains prior to testing with the 
exception of thrust restrained valves which may be exposed to isolate potential leaks. 

 
C. For hydrostatic tests, use clean water and remove all air from the piping being tested by 

means of air vents or loosening of flanges/unions. Measure and record test pressure at the 
high point in the system. 

 
D. For air or nitrogen tests, gradually increase the pressure to not more than one half of the 

test pressure; then increase the pressure in steps of approximately one-tenth of the test 
pressure until the required test pressure is reached. Examine all joints and connections 
with a soap bubble solution or equivalent method. System will not be approved until it can 
be demonstrated that there is no measurable loss of test pressure during the test period. 

 
E. Inspect system for leaks. Where leaks occur, repair the area with new materials and repeat 

the test; caulking will not be acceptable. 
 

F. All pressure tests are to be documented and forms to be provided by the contractor. 
 

 

END OF SECTION 
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SECTION 22 40 00 
 

PLUMBING FIXTURES 

 

 

PART  1 - GENERAL 

 
1.01 SECTION INCLUDES 

 
A. Plumbing Fixtures 

 
1.02 RELATED WORK 

 

A. Applicable provisions of Division 1 shall govern work under this section. 
 

B. Section 22 10 05 – Plumbing Pipe and Fittings 
 

C. Section 22 05 29 – Plumbing Supports and Anchors 
 

D. Section 22 05 14 - Plumbing Specialties 
 

1.03 REFERENCES 

 
A. ANSI A112.6.1M-88 Off-the Floor Plumbing Fixtures Supports for Public Use. 

 
B. ANSI A112.18.1-94 Finished and Rough Brass Plumbing Fixture Fittings. 

 
C. ANSI A112.19.1-90 Enameled Cast Iron Plumbing Fixtures. 

 
1.04 SUBMITTALS 

 

A. Include data concerning sizes, utility sizes, rough in-dimensions, capacities, materials of 
construction, ratings, weights, trim, finishes, manufacturer's installation requirements, 
manufacturer's performance limitations, and appropriate identification. 

 

1.05 QUALITY ASSURANCE 

 

A. Substitution of Materials:  Refer to Division 1, General Conditions, Equals and 
Substitutions. 
 

B. Plumbing products requiring approval, must be approved or have pending approval at the 
time of shop drawing submission. 
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PART 2 - PRODUCTS 
 
2.01  PLUMBING FIXTURES 

 
A. Manufacturers: Fixture descriptions establish fixture type, quality, materials, features and 

size. Products of the following manufacturers determined to be equal by the 
Architect/Engineer will be accepted. 

 
1. Faucets – American Standard, Chicago Faucet, Kohler, Moen, Sloan, Speakman, 

Symmons, T&S Brass, Zurn. 
2. Drains - Chicago Faucet, Engineered Brass Co., Kohler, McGuire. 
3. Stops and Supplies - Chicago Faucet Co., T&S Brass, McGuire. 
4. Traps - Kohler, McGuire, Dearborn, Engineered Brass Co.  (17 gauge Min.) 
5. Carriers and Supports - Josam, Smith, Wade, Watts Drainage, Zurn. 
6. Sinks - American Standard, Elkay, Just, Kindred, Kohler. 

 
B. Refer to Fixture Schedule on drawings for fixture type, description, and accessories. 

 
 

PART 3 - EXECUTION 

 

3.01 INSTALLATION 

 
A. Install plumbing fixtures in accordance with manufacturer’s instructions. Set level and 

plumb. Secure in place to counters, floors and walls providing solid bearing and secure 
mounting. Bolt fixture carriers to floor and wall. Secure rough-in fixture piping to prevent 
movement of exposed piping. 
 

B. Install each fixture with trap easily removable for servicing and cleaning. Install fixture 
stops in readily accessible location for servicing. 

 
C. Install barrier free fixtures in compliance with Federal ADA Accessibility Guidelines. 

Install barrier free lavatory traps parallel and adjacent to wall and supplies and stops 
elevated to 27" above floor to avoid contact by wheelchair users. 

 
D. Provide unions at water connections to drinking fountains and electric water coolers. 

 
E. Each fixture shall have a stop valve installation to control the fixture. Stop valves shall be 

heavy duty type with brass stems and screwed or sweat inlet connections. Compression 
type inlets are not acceptable. 

 
F. Cover pipe penetrations with escutcheons. Exposed traps, stops, piping and escutcheons 

to be chrome plated brass, same items in concealed locations may be of rough brass finish.  
 

G. Seal openings between walls, floors and fixtures with mildew-resistant silicone sealant same 
color as fixture. 
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H. Test fixtures to demonstrate proper operation. Replace malfunctioning units or 
components. Adjust valves for intended water flow rate to fixtures without splashing, 
noise or overflow. Adjust self-closing lavatory faucets to 15 second cycle. Adjust shower 
valve temperature limit stops to 105 degree maximum outlet temperature. 

 
I. Protect fixtures during construction. Strictly advise all other Divisions to do the same.  

This Division of Work is responsible for the fixtures until the acceptance and turn-over of 
the work, at which time all fixtures shall be in perfect condition and in complete working 
order.  At completion of work, thoroughly clean plumbing fixtures and trim using 
manufacturer's recommended cleaning methods and materials. 

 
J. Fixtures are not to be used unless specifically accepted in written form by the Owner. 

 
END OF SECTION 
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SECTION 23 00 13 – H.V.A.C. GENERAL PROVISIONS 

PART 1 - SCOPE 

1.1 Work Included: 

PART 1 - SCOPE ............................................................................................................... 1 

PART 2 - GENERAL ......................................................................................................... 1 

PART 3 - CODES, PERMITS AND TAXES .................................................................... 2 

PART 4 - SHOP DRAWINGS ........................................................................................... 2 

PART 5 - CHANGES IN THE WORK .............................................................................. 3 

PART 6 - PROTECTION ................................................................................................... 3 

PART 7 - CLEANING UP ................................................................................................. 3 

PART 8 - SUPERVISION OF WORK ............................................................................... 3 

PART 9 - COORDINATION AND COOPERATION ....................................................... 3 

PART 10 - RECORD DRAWINGS ................................................................................... 4 

PART 11 - SLEEVES, OPENINGS, CUTTING AND PATCHING ................................. 4 

PART 12 - ELECTRICAL WORK .................................................................................... 4 

PART 13 - OPERATING AND MAINTENANCE INSTRUCTIONS .............................. 5 

PART 14 - GUARANTEE.................................................................................................. 5 

PART 15 - TESTING AND BALANCING ....................................................................... 5 

PART 16 - FINAL REQUIREMENTS .............................................................................. 6 

PART 17 - USE OF SYSTEM ........................................................................................... 6 

PART 2 - GENERAL 

2.1 In general, this division of the work includes a complete heating, ventilating, and air 

conditioning system including equipment appurtenances and accessories necessary to 

complete all work under all of the sections listed hereunder as hereinafter specified and 

shown on the drawings. 

A. Section 23 00 13  General Provisions 

B. Section 23 76 00  Ventilating Systems & Equipment 

2.2 Furnish and install a complete heating, ventilating and air conditioning system in the building 

in accordance with drawings, specifications and the intent of the design.  Qualified workmen 

shall install system in the approved manner. 

2.3 Where materials are specified without specific mention to one or more manufacturers, they 

shall be regarded as "standard to the trade" items not requiring approval. 

2.4 Substitute materials or equipment must meet all requirements of the base bid intent. 

2.5 The Owners Representative reserves the right to accept or reject any Substitutes. 

2.6 Substitutions will not be allowed after contract has been awarded unless authorized by the 

Owners Representative. 
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2.7 Submittal of This Contractor's bid will indicate he has examined the drawings and 

specifications of other trades whose work is related with his so as to avoid any extras, and has 

examined his own drawings and has included all required allowances in his bid.   

2.8 No allowance will be made for any error resulting from This Contractor's failure to 

thoroughly familiarize himself with all conditions.  

PART 3 - CODES, PERMITS AND TAXES 

3.1 This system shall be installed in compliance with all National, State and Local Codes and 

Regulations in force at the building location.  

3.2 This Contractor shall secure and pay for all permits, licenses and certificates of inspection 

applicable to this work. 

3.3 This Contractor shall pay for all taxes applicable to this work.   

3.4 Furnish one copy of all required permits, etc., to the Owners Representative.  

PART 4 - SHOP DRAWINGS 

4.1 Submit electronic copies of manufacturer's certified drawings to the engineer for all 

equipment and controls. 

4.2 Drawings to include details dimensions, capacities, gauges, arrangement and operating 

clearances. 

4.3 Incomplete submittals will be disapproved and Contractor will be held responsible for 

correction of work not having final approval. 

4.4 Approval of certified drawings does not relieve Contractor of responsibility of furnishing and 

installing all system components, as per plans and specifications for proper system operation 

with particular respect to BTU outputs and water and air flow capacities, minimum noise 

requirements and space limitations.  

4.5 This Contractor shall thoroughly check all shop drawings prepared by sub-contractors and 

materials or equipment suppliers as regards to measurements, size of members, materials and 

details to satisfy himself that they conform to the intent of the Architect's and Engineer's 

specifications and plans, and each drawing shall have the date of approval and signature of 

the checker. 

4.6 The Owners Representative's approval of shop drawings shall not relieve the Contractor from 

responsibility for deviations from the contract documents, unless approval of such deviations 

has been requested in writing and specifically approved by the Engineer.  Neither does the 

Owners Representative's approval relieve the Contractor from responsibility for error or 

omissions of any sort in shop drawings.  The Engineer assumes no responsibility for figured 

dimensions or exact quantities of materials on shop drawings. 

4.7 Furnish approved shop drawings to all other Contractors whose work is affected.  
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PART 5 - CHANGES IN THE WORK 

5.1 No changes shall be made or extra work done except on written order from the Owner's 

Representative.  Upon request, the contractor shall submit to the Owner's Representative 

an itemized proposal for any changes in the work that may be considered.  No claim for 

extra cost will be allowed unless ordered in writing before the execution of the work 

involved. 

PART 6 - PROTECTION 

6.1 Each Contractor as required shall: 

6.1A Provide, erect and maintain barricades, warning signs and guards as necessary for 

protection of material storage adjoining property, public building. Use caution at 

all times to protect persons against injury resulting from job operations, 

movement of materials and standing equipment. 

6.1B Protection of Finished Floors:  No wheeling of loads over finished floor with or 

without plank for protection will be permitted in anything except rubber tired 

wheelbarrows, buggies, trucks, dollies.  Applies to finished floors and to concrete 

floors which are not to be covered with applied surfacing. 

PART 7 - CLEANING UP 

7.1 The Contractor shall keep the building and premise free from the accumulation of waste 

material and rubbish.  Such material shall be gathered and disposed of in a satisfactory 

manner. 

PART 8 - SUPERVISION OF WORK 

8.1 The Heating Contractor shall furnish the services of an experienced Engineer or 

Superintendent. 

8.2 He shall be constantly in charge of the installation of the work together with all sub-

contractors, skilled workmen, helpers and labor required to unload, transfer, erect, connect, 

adjust, start, operate and test each system. 

8.3 He shall be thoroughly acquainted with and be responsible for the various sub-contractors 

work so that it is properly coordinated and supervised to the satisfaction of the Owners 

Representative. 

PART 9 - COORDINATION AND COOPERATION 

9.1 This Contractor shall give full cooperation to other trades and furnish any information 

necessary to permit the work of all trades to be installed satisfactorily and with the least 

possible interference or delay. 

9.2 Where the work of This Contractor will be installed in close proximity to the work of other 

trades or where there is evidence that the work of This Contractor shall interfere with the 

work of other trades, he shall assist in working out space conditions to make a satisfactory 

adjustment. 
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9.3 If this Contractor installs his work before coordinating it with other trades or so as to cause 

interference with work of other trades, he shall make necessary changes in his work to 

correct the condition without extra charge.  

PART 10 - RECORD DRAWINGS 

10.1 This Contractor (including all his sub-contractors) is to convey any information on 

changes made from the drawings to the Owners Representative on the job. 

10.2 The Contractor's Superintendent will mark up a set of the Owners Representative's blue-

line prints from the above data. 

10.3 Changes made from the plan are to be reported immediately and records are to be made 

on the set of blue-line prints as the job progresses. 

10.4 All Contractors shall post all changes for their particular work each day as the changes 

occur.  

PART 11 - SLEEVES, OPENINGS, CUTTING AND PATCHING 

11.1 As necessary to permit the installation of ductwork and all other work under this branch 

will be provided by the General Contractor.  

11.2 The Heating Contractor must cut all openings in concrete 6” in diameter and under. 

11.3 The General Contractor must cut all openings in concrete over 6” in diameter. 

11.4 By Heating Contractor: 

11.4A Cooperate with other trades and adjust with them (subject to the Owners 

Representative's approval) all questions of interference, right-of-way for piping, 

etc. 

11.4B Accurately locate all openings in cooperation with Contractors whose work is 

affected thereby. 

11.4C Make good, repair and pay for without additional cost above contract agreement 

price, all damage caused by this Contractor's operations to work and equipment 

in  manner approved by the Owners Representative. 

PART 12 - ELECTRICAL WORK 

12.1 By Heating Contractor: 

12.1A To furnish all equipment, disconnects, and motor starters to suit voltage available 

and furnish Electrical Contractor all necessary wiring diagrams and installation 

instructions. 

12.2 By Electrical Contractor: 

12.2A To furnish and install all line voltage wiring (110 volts and greater) complete 

from panelboard to motors or junction boxes in factory assembled units except 

line and low voltage temperature control wiring. 
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12.2B Install all disconnect switches in cooperation with and under supervision of the 

Heating Contractor. 

12.2C To wire all equipment motors as indicated on the heating, ventilating and air 

conditioning plans. 

PART 13 - OPERATING AND MAINTENANCE INSTRUCTIONS 

13.1 The HVAC Contractor shall furnish to the Owners Representative upon completion of the 

work but before final acceptance of the system, two (2) bound copies of typewritten 

instructions covering complete set of drawings marked to show any and all deviations 

from original layout.  This Contractor shall instruct the Owners Representative on the 

care and operation of all parts of the system. 

13.2 Instructions and Manuals 

13.2A Instruct the Owners Representative in the proper operating techniques of all 

mechanical systems. 

13.2B Prepare and submit to the Owners Representative's office two (2) operating and 

maintenance manuals. Include the following information: 

13.2B.A Name, address and phone number of installing contractor and 

person to be called for repairs. 

13.2B.B Index of the mechanical sections, with tabs dividing the sections. 

13.2B.C List of equipment with name of manufacturer, local distributor 

and phone number. 

13.2B.D Outline description of operation of the various mechanical 

systems.  

PART 14 - GUARANTEE 

14.1 All work, materials, equipment and controls to be guaranteed for one (1) year from final 

acceptance of installation and kept in repair for said period, unless defects are the result 

of bad management. 

PART 15 - TESTING AND BALANCING 

15.1 The Heating Contractor shall provide an independent, certified Testing and Balancing 

Firm.  The firm shall provide complete testing and balancing services and submit 2 

copies of final report to the Owners Representative. 

15.2 The Heating Contractor shall assume the responsibility for the following: 

15.2A Equipment conformity to sound level requirements. 

15.2B Leak testing of ductwork. 

15.2C Installation of volume dampers where shown or specified, or as directed by the 

testing and balancing firm. 

15.2D Instructions and training to Owner's personnel on system operation, adjustments 

and maintenance. 
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15.2E Furnishing of ladders and/or scaffolding, if requested by the testing and 

balancing firm. 

15.2F Correct problems identified by the testing and balancing firm. 

15.3 The Balancing Contractor shall coordinate all work with the Temperature Control 

Contractor.  The two firms shall work together in setting up the H.V.A.C. SYSTEM. 

PART 16 - FINAL REQUIREMENTS 

16.1 By Heating Contractor: 

16.1A Equipment shall be cleaned inside and out and new filters installed. 

16.1B All debris resulting from or caused by this installation shall be removed from the 

site, or make necessary arrangements with General Contractor to have this done. 

PART 17 - USE OF SYSTEM 

17.1 The putting of new work or any part thereof into use, even though with the Owner or the 

Owners Representative's consent, shall not be construed to be an acceptance of the work 

on the part of the Owner or the Representative, nor shall it be construed to obligate him in 

any way to accept improper work or defective materials. 

 

END OF SECTION 23 00 13 
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SECTION 23 76 00 – VENTILATING SYSTEMS & EQUIPMENT 

PART 1 - SCOPE 

1.1 All motors shall comply with NEMA MGI, Table 12-6C Efficiency Level 1 Requirements. 

1.2 Work Included: 

PART 1 - SCOPE ............................................................................................................... 1 
PART 2 - SHEET METAL WORK .................................................................................... 1 
PART 3 - GRILLES, REGISTERS AND DIFFUSERS..................................................... 3 
PART 4 - SHEET METAL SPECIALTIES ....................................................................... 4 
PART 5 – INLINE EXHAUST FANS ............................................................................... 4 

 

PART 2 - SHEET METAL WORK 

2.1 Materials:  (Low Velocity, Low Pressure & Medium Velocity & Medium Pressure) 

2.1.A Galvanized iron.  Exceptions shall be noted on the plans such as: Aluminized 

Steel, Stainless Steel and Aluminum. 

2.1.B Per the Sheet Metal and Air Conditioning Contractor's National Association, Inc. 

(SMACNA) Current Edition, H.V.A.C. Duct Construction Standards. 

2.2 Construction 

2.2.A Rectangular duct construction and installation shall be as per the Sheet Metal and 

Air Conditioning Contractor's National Association, Inc. (SMACNA) HVAC 

Duct Construction Standards, Current Edition. 

2.2.B Construct the following ductwork according to Table 1-5 (2" w.g. + or -) and 

shall utilize the TDC connection system or Duct-Mate connection system on all 

ductwork 18" or larger: 

2.2.B.A Supply ductwork 

2.2.B.B Exhaust ductwork 

2.2.B.C Return ductwork 

2.2.C Duct Joint Construction: 

2.2.C.A TDC connection system or Duct-Mate connection system 

2.2.C.B Spacing shall conform to the current SMACNA manuals for spacing 

between flanges for specific duct pressures and sizes.  Minimum static 

pressure table for 2" shall be used for static pressures less than 2". 

2.2.D Cross break or provide beads at 12" O.C. for all ducts exceeding an 18" 

dimension. 

2.2.E Traverse joints and longitudinal seams locked air tight as per methods 

recommended in SMACNA Sheet Metal Duct Manual. 
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2.2.F Turning Vanes: 

2.2.F.A All turns with square corners shall have Acoustic turning vanes as 

manufactured by Sheet Metal Connectors, Inc..  24 ga. Galvanized with 

1-1/2 lb. Per cu. ft. density fiberglass insulation. 

2.2.F.B Shop fabricated turning vanes are not acceptable. 

2.3 Round Ductwork (Sheet Metal) 

2.3.A Lindab “SPIROsafe”; United Sheet Metal Spiral Uni-Seal duct and acoustic, K-

27 type; Semco; or Ajax.  Of sizes indicated on plan. 

2.3.B Galvanized steel meeting the following gauges: 

2.3.B.A 26 Ga. up to 8" dia. 

2.3.B.B 24 Ga. up to 9" to 22" dia. 

2.3.C Supplied in 12 ft. lengths for accurate fit up by field cutting. 

2.3.D All fittings uniform manufactured from galvanized steel of 20 Ga. 

2.3.E Single wall ductwork to be joined with beaded coupling (20 ga). 

2.3.F Seal all joints in duct with sheet metal screws, United Duct Sealer and United 

Duct Tape.  Follow duct manufacturer's installation instructions as listed in 

"Assembly and Installation Manual".  Screws spaced not more than 4" on centers. 

2.3.G Bracing and reinforcement of ductwork to conform to that listed for low pressure 

to 4" S.P.. 

2.3.H All joints to be smooth inside for quiet and smooth air flow. 

2.3.I All take-off fittings to be 45 deg. or with conical tee. 

2.3.J At This Contractor's option, he may use the thermofit air conditioning duct 

sealing band as manufactured by Rayclad Tubes, Inc. for sealing all round or 

oval ductwork joints.  Follow manufacturer's instructions for installation. 

2.4 Installation 

2.4.A Fit and secure in place with all necessary hangers, braces and supports required 

or as directed by the Owner's representative. 

2.4.B Make all necessary changes in cross sections, offsets, etc. to avoid interference 

with other equipment and supports, whether or not specifically indicated, at no 

additional cost to the Owner. 

2.4.C Ducts that cannot be run as shown shall be placed between points as directed by 

the Owner's representative. 

2.4.D Support horizontal ducts with approved iron hangers secured to building 

construction, spaced not more than 6 ft. apart and closer where necessary. 

2.4.E Provide volume dampers (fitted with locking devices) as indicated or required for 

balancing. 

2.5 General 
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2.5.A Assemble and erect all sheet metal work in such a manner as to eliminate any 

vibration or noise transmission by moving air. 

2.5.B Plans show the sizes and approximate locations. 

2.5.C All sizes must be maintained unless as hereinbelow specified. 

2.5.D It is not the intention of the drawings to indicate all necessary offsets, and it shall 

be This Contractor's responsibility to make the installation in such a manner as to 

conform to the structure, avoid obstructions whether or not specifically indicated, 

maintain clearances and provide all offsets as required to produce a neat, 

workmanship-like arrangement. 

2.5.E Although the location of equipment and ductwork may be shown on the drawings 

in certain positions, This Contractor shall be guided in the performance of his 

contract by the structural, sanitary or electrical conditions existing at the job. 

2.5.F Submittal of his bid will indicate This Contractor has examined the drawings and 

has included all required allowances in his bid.  No allowances will be made for 

any error resulting from This Contractor's failure to thoroughly familiarize 

himself with all conditions. 

PART 3 - GRILLES, REGISTERS AND DIFFUSERS 

3.1 Return, Exhaust & Transfer Grilles:  

3.1.A Carnes RTDA, Titus 25RL, or Anemostat.  Complete with horizontal fixed fin 

grille core, flanged frame with sponge rubber gaskets and baked aluminum 

enamel finish. 

3.2 Supply Register:  

3.2.A Carnes RTDBV, Titus 300 series, or Anemostat.  Complete with adjustable 

horizontal face fin, adjustable vertical fins, integral balancing damper, flange 

frame with sponge rubber gaskets, and baked aluminum enamel finish. 

3.3 Ceiling Diffusers: 

3.3.A Carnes Plaque Type, Titus, Price or Anemostat.  Steel, square diffuser of sizes 

and arrangements indicated on the plans.  Air pattern shall be adjustable.  Provide 

with round neck inlet. 

3.4  Ceiling Exhaust, Ceiling Transfer & Ceiling Return Grilles: (C.E.G., C.T.G., & C.R.G.) 

3.4.A Carnes RAPA, Titus 50F, or Anemostat.  Complete with extruded aluminum 

border with 1/2" x 1/2" fabricated aluminum grid core and flange frame for duct 

mounting. 

 3.5  Note: 

  3.5.A     Grilles, diffusers, etc. have been selected in accordance with manufacturer's 

catalog data.  If outlets do not perform with respect to noise and draft, they must be 

removed and replaced with acceptable outlets at no cost to the Owner. 
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  3.5.B     Manufacturer's shop drawings submittals shall include a complete tabulation 

showing: 1) architectural plan room number, 2) quantity, size and model for each room, 

and 3) flow factor coefficients for each device.  

PART 4 - SHEET METAL SPECIALTIES 

4.1 Manual Dampers: 

4.1.A Vent Products, Co., Inc., Model 5813 opposed blade low leakage dampers or 

Ruskin CD-36. 

4.1.B Construction: 

4.1.B.A Frame - 14 Ga. galvanized steel with welded corners 

4.1.B.B Blades - 16 Ga. galvanized steel with press formed "V" reinforcements 

4.1.B.C Bearings - 1/2" dia. self-lubricating porous bronze 

4.1.B.D Axles - 1/2" dia. plated steel rods 

4.1.B.E Low Leakage Seals - Dual extruded vinyl seals on blades and stainless 

steel side seals 

4.2 Manual Damper Control: 

4.2.A Young, Farr Trim-Lock; or approved equal.  Spring loaded automatic locking 

type.  Model 443 weathertight for externally insulated ducts.  Model 403 for 

uninsulated or internally insulated ducts. 

PART 5 – INLINE EXHAUST FANS 

5.1 Carnes; Greenheck SQ; ILG; ACME; or Pace.  AMCA rated for size and capacity 

indicated on plans. 

5.2 Complete with:  Centrifugal fans with integral backdraft damper.  NEMA approved open 

ball bearing motor direct drive.  Single speed as indicated or solid state speed controller 

for units as indicated on plans.  

 

END OF SECTION 23 76 00 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

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. Copper building wire rated 600 V or less. 

2. Metal-clad cable, Type MC, rated 600 V or less. 

3. Connectors, splices, and terminations rated 600 V and less. 

B. Related Requirements: 

1. Section 260523 "Control-Voltage Electrical Power Cables" for control systems 

communications cables and Classes 1, 2, and 3 control cables. 

1.3 DEFINITIONS 

A. RoHS: Restriction of Hazardous Substances. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Product Schedule: Indicate type, use, location, and termination locations. 

PART 2 - PRODUCTS 

2.1 COPPER BUILDING WIRE 

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with 

an overall insulation layer or jacket, or both, rated 600 V or less. 

B. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following: 

1. General Cable Co. 

2. Rome Cable Co. 
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C. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and use. 

2. RoHS compliant. 

3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide." 

D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 

for stranded conductors. 

E. Conductor Insulation: 

1. Type RHH and Type RHW-2: Comply with UL 44. 

2. Type USE-2 and Type SE: Comply with UL 854. 

3. Type TC-ER: Comply with NEMA WC 70/ICEA S-95-658 and UL 1277. 

4. Type THHN and Type THWN-2: Comply with UL 83. 

5. Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83. 

6. Type UF: Comply with UL 83 and UL 493. 

7. Type XHHW-2: Comply with UL 44. 

2.2 METAL-CLAD CABLE, TYPE MC 

A. Description: A factory assembly of one or more current-carrying insulated conductors in an 

overall metallic sheath 

B. Usage:  MC cable shall only be used for final connections to fixtures and devices in branch 

circuits.  Route hard pipe conduit to a j-box centralized in each room and route MC cable from 

this box to each device, maximum 20’ MC cable run. 

C. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following: 

1. General Cable Co. 

2. Rome Cable Co. 

D. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and use. 

2. Comply with UL 1569. 

3. RoHS compliant. 

4. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide." 

E. Circuits: 

1. Single circuit and multicircuit with color-coded conductors when listed on the plans. 

2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424. 
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F. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 

for stranded conductors  

G. Ground Conductor: Insulated. 

H. Conductor Insulation: 

1. Type TFN/THHN/THWN-2: Comply with UL 83. 

2. Type XHHW-2: Comply with UL 44. 

I. Armor: Steel or Aluminum, interlocked. 

J. Jacket: PVC applied over armor. 

2.3 CONNECTORS AND SPLICES 

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, 

type, and class for application and service indicated; listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and use. 

B. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. 3M Electrical Products. 

2. Thomas and Betts 

C. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set 

screws, designed to connect conductors specified in this Section. 

D. Below Grade and wet location Pull Box Splice Kits: 

1. Gel Type TYCO GTAP-2 or equal. 

E. Lugs: One piece, seamless, designed to terminate conductors specified in this Section. 

1. Material: Copper. 

2. Type: One hole with standard barrels. 

3. Termination: Compression. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and 

larger. 



Outagamie County - Downtown Appleton Campus    

Physical Therapy Clinic 

 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 4 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 

WIRING METHODS 

A. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway. 

B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2, 

single conductors in raceway. 

C. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors 

in raceway. 

D. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single 

conductors in raceway. 

E. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: 

Type THHN/THWN-2, single conductors in raceway. 

F. 120V GFCI protected circuits, or circuits with 15/20A GFCI protected outlets: Dedicated 

neutral and ground conductors shall be installed for each circuit with GFCI protection or GFCI 

devices installed. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points according to 

Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 

cables. 

C. 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. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will 

not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 

follow surface contours where possible. 

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." 

G. All wire and cable shall be installed in conduit. 

H. Do not use wire smaller than 12 AWG for power and lighting circuits. 

I. All phase, neutral and ground conductors shall be sized to prevent excessive voltage drop at 

rated circuit ampacity.  As a minimum use 10 AWG conductors for 20 ampere, 120 volt branch 

circuit home runs longer than 100 feet (30 m), and for 20 ampere, 277 volt branch circuit home 

runs longer than 200 feet (61 m). Verify final routing distance prior to install of feeders and 

upside conductors / conduit to precent excessing voltage drop. 
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J. Ground conductor size shall be increased per NEC 250.122(B) when phase and phase/neutral 

conductors are increased in size. 

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, terminations, and taps that are compatible with conductor material and that 

possess equivalent or better mechanical strength and insulation ratings than unspliced 

conductors. 

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack. 

3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 "Identification for 

Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other end of 

conductor, and identify as spare conductor. 

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 

with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 

Cabling." 

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 Section 078000 "Penetration 

Firestopping." 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections with the assistance of a factory-authorized service representative.   

 

1. After installing conductors and cables and before electrical circuitry has been energized, 

test service entrance and feeder conductors and conductors feeding the following critical 

equipment and services for compliance with requirements. 

2. Perform each of the following visual and electrical tests: 
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a. Inspect exposed sections of conductor and cable for physical damage and correct 

connection according to the single-line diagram. 

b. Test bolted connections for high resistance using one of the following: 

1) A low-resistance ohmmeter. 

2) Calibrated torque wrench. 

3) Thermographic survey. 

c. Inspect compression-applied connectors for correct cable match and indentation. 

d. Inspect for correct identification. 

e. Inspect cable jacket and condition. 

f. Insulation-resistance test on each conductor for ground and adjacent conductors. 

Apply a potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V 

rated cable for a one-minute duration. 

g. Continuity test on each conductor and cable. 

h. Uniform resistance of parallel conductors. 

B. Cables will be considered defective if they do not pass tests and inspections.   

C. Prepare test and inspection reports to record the following: 

1. Procedures used. 

2. Results that comply with requirements. 

3. Results that do not comply with requirements, and corrective action taken to achieve 

compliance with requirements. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

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 grounding and bonding systems and equipment. 

1.3 ACTION SUBMITTALS 

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

B. Qualification Data: For testing agency and testing agency's field supervisor. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

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 UL 467 for grounding and bonding materials and equipment. 

2.2 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: 

1. Burndy. 
2. ILSCO. 
3. Siemens Industry Inc. 

2.3 CONDUCTORS 

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 
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2.4 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions for main grounding connections. 

C. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, 
tin-plated or silicon bronze bolts. 

D. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 

E. Conduit Hubs: Mechanical type, terminal with threaded hub. 

F. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw. 

G. Straps: Solid copper, rated for 600 A. 

H. Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal one-piece clamp. 

I. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger unless otherwise indicated. 

B. Conductor Terminations and Connections: 

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. Patient Care Areas:  Install conduit/circuits with redundant grounding provisions for all circuits 
in patient care areas.  Patient care area is any area where a patient is examined or treated to a 
distance of 6’ away from the care area, and up to 7’-6” above the floor.  Any electrical devices 
(switches, receptacles, lights etc), equipment boxes, and circuits accessible to patients and 
located in the patient care area shall be installed and wired with redundant grounding provisions 
per NEC 517.13 (2017). 
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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. 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 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 

C. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. 
Select connectors, connection hardware, conductors, and connection methods so metals in direct 
contact are 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. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions. 

3. 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, where present, and at individual ground rods. Make tests at ground rods before any 
conductors are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 
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b. Perform tests by fall-of-potential method according to IEEE 81. 

C. Grounding system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports.  

E. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms. 
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms. 
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms. 
4. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s). 

F. 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 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

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. Steel slotted support systems. 
2. Aluminum slotted support systems. 
3. Nonmetallic slotted support systems. 
4. Conduit and cable support devices. 
5. Support for conductors in vertical conduit. 
6. Structural steel for fabricated supports and restraints. 
7. Mounting, anchoring, and attachment components, including powder-actuated fasteners, 

mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and 
hanger rods. 

8. Fabricated metal equipment support assemblies. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for the following: 

a. Slotted support systems, hardware, and accessories. 
b. Clamps. 
c. Hangers. 
d. Sockets. 
e. Eye nuts. 
f. Fasteners. 
g. Anchors. 
h. Saddles. 
i. Brackets. 

2. Include rated capacities and furnished specialties and accessories. 

B. Shop Drawings: For fabrication and installation details for electrical hangers and support 
systems. 



Outagamie County - Downtown Appleton Campus    
Physical Therapy Clinic 
 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 260529 - 2 

1. Hangers. Include product data for components. 
2. Slotted support systems. 
3. Equipment supports. 
4. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments 

to structure and to supported equipment. Include adjustable motor bases, rails, and frames 
for equipment mounting. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame Rating: Class 1. 
2. Self-extinguishing according to ASTM D 635. 

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch- 
(10-mm-) diameter holes at a maximum of 8 inches (200 mm) o.c. in at least one surface. 

 
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. B-Line 
b. Haydon Corp. 
c. Thomas & Betts 

2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
3. Material for Channel, Fittings, and Accessories: Galvanized steel. 
4. Channel Width: Selected for applicable load criteria. 
5. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to  

MFMA-4. 
6. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 
7. Painted Coatings: Manufacturer's standard painted coating applied according to  

MFMA-4. 
8. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 
9. Channel Dimensions: Selected for applicable load criteria. 

B. Aluminum Slotted Support Systems: Extruded-aluminum channels and angles with minimum 
13/32-inch- (10-mm-) diameter holes at a maximum of 8 inches (200 mm) o.c. in at least one 
surface. 
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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. Cooper Industries, Inc. 
b. Haydon Corp. 
c. Thomas & Betts Corp. 

2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
3. Channel Material: 6063-T5 aluminum alloy. 
4. Fittings and Accessories Material: 5052-H32 aluminum alloy. 
5. Channel Width: Selected for applicable load criteria. 
6. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 
7. Painted Coatings: Manufacturer's standard painted coating applied according to  

MFMA-4. 
8. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 
9. Channel Dimensions: Selected for applicable load criteria. 

C. Nonmetallic Slotted Support Systems: Structural-grade, factory-formed, glass-fiber-resin 
channels and angles with minimum 13/32-inch- (10-mm-) diameter holes at a maximum of 8 
inches (200 mm) o.c., in at least one surface. 

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. Allied Tube & Conduit 
b. B-Line. 
c. Haydon Corp. 

2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
3. Channel Width: Selected for applicable load criteria. 
4. Fittings and Accessories: Products provided by channel and angle manufacturer and 

designed for use with those items. 
5. Fitting and Accessory Materials: Same as those for channels and angles. 
6. Rated Strength: Selected to suit applicable load criteria. 
7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 

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. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in 
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported. Body shall be made of malleable 
iron. 
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F. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, 
and bars; black and galvanized. 

G. 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. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1) Hilti, Inc 
2) ITW Ramset/Red Head 
3) MKT Fastening, LLC 

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1) B-Line 
2) Hilti, Inc. 
3) ITW Ramset/Red Head 

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS 
Type 18 units and comply with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are 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. 

2.3 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 the following standards for application and installation requirements of hangers 
and supports, except where requirements on Drawings or in this Section are stricter: 

1. NECA 1. 
2. NECA 101   
3. NECA 102.   

B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies. 

C. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and 
Boxes for Electrical Systems." 

D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for 
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) in 
diameter. 

E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or 
other support system, sized so capacity can be increased by at least 25 percent in future without 
exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

F. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems 
above suspended ceilings, and for fastening raceways to trapeze supports.   

3.2 SUPPORT INSTALLATION 

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, according to 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 (90 kg). 

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. 
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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 Existing Concrete: Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) 
thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs 
less than 4 inches (100 mm) thick. 

6. To Steel: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with 
MSS SP-69. 

7. To Light Steel: Sheet metal screws. 
8. 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 the need for 
reinforcing bars. 

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 PAINTING  

A. Touchup: Comply with requirements in Section 099113 "Exterior Painting", Section 099123 
"Interior Painting" and Section 099600 "High-Performance Coatings" for cleaning and touchup 
painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous 
metal.   

B. 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 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

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. Metal conduits and fittings. 
2. Metal wireways and auxiliary gutters. 
3. Surface raceways. 
4. Boxes, enclosures, and cabinets. 
5. Handholes and boxes for exterior underground cabling. 

B. Related Requirements:   
1. Section 270528 "Pathways for Communications Systems" for conduits, wireways, 

surface pathways, innerduct, boxes, faceplate adapters, enclosures, cabinets, and 
handholes serving communications systems. 

1.3 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 
attachment details.   

PART 2 - PRODUCTS 

2.1 METAL CONDUITS AND FITTINGS 

A. Metal Conduit: 

1. Manufacturers: Contractors Option. 

2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing 
agency, and marked for intended location and application. 

3. GRC: Comply with ANSI C80.1 and UL 6. 
4. IMC: Comply with ANSI C80.6 and UL 1242. 
5. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit. 
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a. Comply with NEMA RN 1. 
b. Coating Thickness: 0.040 inch (1 mm), minimum. 

6. EMT: Comply with ANSI C80.3 and UL 797. 
7. FMC (MC Cable): Comply with UL 1; zinc-coated steel. 
8. LFMC (Liquidtight): Flexible steel conduit with PVC jacket and complying with UL 360. 

B. Metal Fittings: 

1. Manufacturers: Contractors Option. 

2. Comply with NEMA FB 1 and UL 514B. 
3. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing 

agency, and marked for intended location and application. 
4. Fittings, General: Listed and labeled for type of conduit, location, and use. 
5. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and 

NFPA 70. 
6. Fittings for EMT: 

a. Material: Steel. 
b. Type: Setscrew. 

7. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated 
for environmental conditions where installed, and including flexible external bonding 
jumper. 

8. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch (1 mm), 
with overlapping sleeves protecting threaded joints. 

C. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities 
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and 
protect threaded conduit joints from corrosion and to enhance their conductivity. 

2.2 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Manufacturers: Contractors option. 

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1, Type 3R, or 
Type 12 as required by project conditions, and sized according to NFPA 70. 

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

C. Fittings and Accessories: Include covers, 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 or screw type cover, unless otherwise indicated. 

E. Finish: Manufacturer's standard enamel finish. 
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2.3 SURFACE RACEWAYS 

A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Surface Nonmetallic Raceways: 

1. Manufacturers:  
a. Panduit Corp 

2.4 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Crouse-Hinds. 
2. Hoffman. 
3. MonoSystems, Inc. 
4. Thomas & Betts Corp. 

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations. 

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with 
gasketed cover. 

E. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb 
(23 kg). Outlet boxes designed for attachment of luminaires weighing more than 50 lb (23 kg) 
shall be listed and marked for the maximum allowable weight. 

F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

G. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box. 

H. Device Box Dimensions: 4 inches square by 2-1/8 inches deep (100 mm square by 60 mm deep)  

I. Gangable boxes are allowed. 

J. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1, Type 3R, Type 4 or 
Type 12 with continuous-hinge cover with flush latch as project conditions dictate. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures: Plastic. 
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

K. Cabinets: 
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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. 
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit: GRC. 
2. Concealed Conduit, Aboveground: GRC. 
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): LFMC. 
4. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 

B. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: EMT. 
2. Exposed, Not Subject to Severe Physical Damage: EMT. 
3. Exposed and Subject to Severe Physical Damage: GRC.  

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: GRC. 
7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless 

steel in institutional and commercial kitchens and damp or wet locations. 

C. Minimum Raceway Size: 3/4-inch (21-mm) trade size UNLESS NOTED. 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 
otherwise indicated. Comply with NEMA FB 2.10. 

2. EMT: Use setscrew steel fittings. Comply with NEMA FB 2.10. 
3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20. 

E. Install surface raceways only where indicated on Drawings.   
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3.2 INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. 
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and 
number of floors. 

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes. Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for hangers and supports. 

E. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

F. Install no more than the equivalent of four 90-degree bends in any conduit run except for 
control wiring conduits, for which fewer bends are allowed. Support within 12 inches (300 mm) 
of changes in direction. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. 
Install conduits parallel or perpendicular to building lines. 

H. Support conduit within 12 inches (300 mm) of enclosures to which attached. 

I. Stub-ups to Above Recessed Ceilings: 

1. Use EMT raceways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure. 

J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 
listed compound to threads of raceway and fittings before making up joints. Follow compound 
manufacturer's written instructions. 

K. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly. 

L. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install 
locknuts hand tight plus 1/4 turn more. 

M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path. 

N. Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and larger, use 
roll cutter or a guide to make cut straight and perpendicular to the length. 

O. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 
less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end 
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of pull wire. Cap underground raceways designated as spare above grade alongside raceways in 
use. 

P. Surface Raceways: 

1. Install surface raceway with a minimum 2-inch (50-mm) radius control at bend points. 
2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches (1200 mm) and with no less than two supports per straight raceway 
section. Support surface raceway according to manufacturer's written instructions. Tape 
and glue are not acceptable support methods. 

Q. Install raceway sealing fittings at accessible locations according to NFPA 70 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 according to NFPA 70. 

R. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
raceways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where an underground service raceway enters a building or structure. 
3. Where otherwise required by NFPA 70. 

S. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 

T. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental temperature 
change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 25 
feet (7.6 m). Install in each run of aboveground RMC conduit that is located where 
environmental temperature change may exceed 100 deg F (55 deg C) and that has 
straight-run length that exceeds 100 feet (30 m). 

2. Install type and quantity of fittings that accommodate temperature change listed for each 
of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C) 
temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature 
change. 

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F 
(70 deg C) temperature change. 

d. Attics: 135 deg F (75 deg C) temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C) 
of temperature change for PVC conduits. Install fitting(s) that provide expansion and 
contraction for at least 0.000078 inch per foot of length of straight run per deg F 
(0.0115 mm per meter of length of straight run per deg C) of temperature change for 
metal conduits. 
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4. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at time 
of installation. Install conduit supports to allow for expansion movement. 

U. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches (1830 
mm) of flexible conduit for recessed and semi-recessed luminaires, equipment subject to 
vibration, noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

V. FMC (MC Conduit) Conduit Connections to Recessed Light Switches and Receptacles: Use a 
maximum of 15’ (4575 mm) of flexible conduit from a centralized junction box within a room 
for final connections to light switches and receptacles.  Centralized junction box shall be hard-
piped to the electrical distribution system/panelboard and flexible conduit used for final 
connections to devices. 

W. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements. Install boxes with height measured to 
center of box unless otherwise indicated. 

X. 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. Prepare block surfaces to provide a flat surface for a 
rain-tight connection between box and cover plate or supported equipment and box. 

Y. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel. 

Z. Locate boxes so that cover or plate will not span different building finishes. 

AA. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose. 

BB. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 
conduits. 

3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 

3.4 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 
requirements in Section 078000 "Penetration Firestopping." 
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3.5 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

END OF SECTION 260533 



Outagamie County - Downtown Appleton Campus    
Physical Therapy Clinic 
 

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 
CABLING 

260544 - 1 

SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 
CABLING 

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. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors. 
2. Sleeve-seal systems. 
3. Sleeve-seal fittings. 
4. Grout. 
5. Silicone sealants. 

B. Related Requirements: 

1. Section 078000 "Penetration Firestopping" for penetration firestopping installed in fire-
resistance-rated walls, horizontal assemblies, and smoke barriers, with and without 
penetrating items. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 
plain ends.   

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop unless otherwise indicated.  

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel 
sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal 
joint, with tabs for screw-fastening the sleeve to the board. 
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C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40, where allowed by the AHJ. 

D. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms, where allowed by the 
AHJ. 

E. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 
nailing flange for attaching to wooden forms. 

F. Sleeves for Rectangular Openings: 

1. Material: Galvanized sheet steel. 
2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and 
with no side larger than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 
mm). 

b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one 
or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5 
mm). 

2.2 SLEEVE-SEAL SYSTEMS  

A. Description: Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 

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. 3M 
b. Advance Products & Systems, Inc 
c. Metraflex Company 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. Include 
type and number required for pipe material and size of pipe. 

3. Pressure Plates: Carbon steel. 
4. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements. 

2.3 SLEEVE-SEAL FITTINGS   

A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in 
concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to 
match piping OD. 

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: 
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a. 3M 
b. Advance Products & Systems, Inc 
c. Metraflex Company 
d. Pipeline Seal and Insulator, Inc. 

2.4 GROUT 

A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors. 

B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

2.5 SILICONE SEALANTS   

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of 
grade indicated below. 

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal 
surfaces that are not fire rated. 

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 

B. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 
Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint. Comply with requirements in 
Section 079200 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 
between sleeve and wall so no voids remain. Tool exposed surfaces smooth; 
protect material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 
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3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and 
raceway or cable unless sleeve seal is to be installed.  

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 
used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush 
with both surfaces of walls. Deburr after cutting. 

C. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

2. Seal space outside of sleeves with approved joint compound for gypsum board 
assemblies. 

D. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

E. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 
entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for raceway or 
cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical 
sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION   

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls. Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 260544 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS  

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. Color and legend requirements for raceways, conductors, and warning labels and signs. 
2. Labels. 
3. Bands and tubes. 
4. Tapes and stencils. 
5. Tags. 
6. Signs. 
7. Cable ties. 
8. Paint for identification. 
9. Fasteners for labels and signs. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for electrical identification products. 

B. Identification Schedule: For each piece of electrical equipment and electrical system 
components to be an index of nomenclature for electrical equipment and system components 
used in identification signs and labels. 

C. Delegated-Design Submittal: For arc-flash hazard study.   

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with ASME A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.   
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D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Comply with FPA 70E and Section 260574 "Overcurrent Protective Device Arc-Flash Study" 
requirements for arc-flash warning labels. 

F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 

G. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes. 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 
surfaces. 

2.2 COLOR AND LEGEND REQUIREMENTS 

A. Raceways and Cables Carrying Circuits at 600 V or Less: 

1. Black letters on a white field. 
2. Legend: Indicate voltage and system or service type. 

B. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors listed 
below for ungrounded service, feeder and branch-circuit conductors. 

1. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if 
authorities having jurisdiction permit. 

2. Colors for 208/120-V Circuits: 

a. Phase A: Black. 
b. Phase B: Red. 
c. Phase C: Blue. 

3. Colors for 240-V Circuits: 

a. Phase A: Black. 
b. Phase B: Red. 

4. Color for Neutral: White. 
5. Color for Equipment Grounds: Bare copper, or Green. 
6. Colors for Isolated Grounds: Green with white stripe. 

C. Warning Label Colors: 

1. Identify system voltage with black letters on an orange background. 

D. Warning labels and signs shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES." 



Outagamie County - Downtown Appleton Campus    
Physical Therapy Clinic 
 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 3 

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN 
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES 
(915 MM)." 

E. Equipment Identification Labels: 

1. Black letters on a white field. 

2.3 LABELS 

A. Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends. 

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. Brady Corp 
b. Brother International 
c. Ideal Industries, Inc. 

 

B. Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with 
diameters sized to suit diameters and that stay in place by gripping action. 

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. Brady Corp 
b. Brother International. 
c. Ideal Industries, Inc. 

 

C. Self-Adhesive Wraparound Labels: Preprinted, 3-mil- (0.08-mm-) thick, polyester flexible label 
with acrylic pressure-sensitive adhesive. 

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. Brady Corp 
b. Brother International. 
c. Ideal Industries, Inc. 

2. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective 
shield over the legend. Labels sized such that the clear shield overlaps the entire printed 
legend. 

3. Marker for Labels: Machine-printed, permanent, waterproof, black ink recommended by 
printer manufacturer. 
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D. Self-Adhesive Labels: Polyester, thermal, transfer-printed, 3-mil- (0.08-mm-) thick, multicolor, 
weather- and UV-resistant, pressure-sensitive adhesive labels, configured for intended use and 
location. 

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. Brady Corp 
b. Brother International Corp. 
c. Ideal Industries, Inc. 

2. Minimum Nominal Size: 

a. 1-1/2 by 6 inches (37 by 150 mm) for raceway and conductors. 
b. 3-1/2 by 5 inches (76 by 127 mm) for equipment. 
c. As required by authorities having jurisdiction. 

2.4 BANDS AND TUBES 

A. Snap-around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2 
inches (50 mm) long, with diameters sized to suit diameters and that stay in place by gripping 
action. 
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. Brady Corp 
b. Hellermann Tyton. 
c. Marking Services, Inc. 

 

B. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed 
identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery occurs 
at a maximum of 200 deg F (93 deg C). Comply with UL 224. 

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. Brady Corp 
b. Hellermann Tyton. 
c. Marking Services, Inc. 

2.5 TAPES AND STENCILS 

A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 
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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. Hellermann Tyton 
b. Ideal Industries, Inc. 
c. Marking Services, Inc. 

B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils 
(0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide; compounded for outdoor use. 

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. Brady Corp 
b. Carlon. 

C. Tape and Stencil: 4-inch- (100-mm-) wide black stripes on 10-inch (250-mm) centers placed 
diagonally over orange background and is 12 inches (300 mm) wide. Stop stripes at legends. 

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. Hellerman Tyton 
b. Marking Services, Inc. 

D. Floor Marking Tape: 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, 
with black and white stripes and clear vinyl overlay. 

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. Brady Corp 
b. Carlon. 

2. Color and Printing: 

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and 
ANSI Z535.5. 

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE"  
c. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE". 

3. Tag: Type ID: 

a. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, 
a solid aluminum-foil core, and a clear protective film that allows inspection of the 
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continuity of the conductive core; bright colored, continuous-printed on one side 
with the inscription of the utility, compounded for direct-burial service. 

b. Width: 3 inches (75 mm). 
c. Overall Thickness: 5 mils (0.125 mm). 
d. Foil Core Thickness: 0.35 mil (0.00889 mm). 
e. Weight: 28 lb/1000 sq. ft. (13.7 kg/100 sq. m). 
f. Tensile according to ASTM D 882: 70 lbf (311.3 N) and 4600 psi (31.7 MPa). 

E. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be 
1 inch (25 mm).   

2.6 TAGS 

A. Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch (0.38 mm) thick, color-coded for 
phase and voltage level, with factory screened permanent designations; punched for use with 
self-locking cable tie fastener.  

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. Brady Corp 
b. Carlton Industries, LP. 
c. Marking Services, Inc. 

B. Write-on Tags: 

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. Brady Corp 
b. Carlton Industries, LP. 
c. Marking Services, Inc. 

2. Polyester Tags: 0.010 inch (0.25 mm) thick, with corrosion-resistant grommet and cable 
tie for attachment. 

3. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

2.7 SIGNS 

A. Baked-Enamel Signs: 

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. Carlton Industries, LP. 
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b. Champion America. 

2. Preprinted aluminum signs, high-intensity reflective, punched or drilled for fasteners, 
with colors, legend, and size required for application. 

3. 1/4-inch (6.4-mm) grommets in corners for mounting. 
4. Nominal Size: 7 by 10 inches (180 by 250 mm). 

B. Laminated Acrylic or Melamine Plastic Signs: 

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. Brady Corp 
b. Carlton Industries, LP. 

2. Engraved legend. 
3. Thickness: 

a. For signs up to 20 sq. in. (129 sq. cm), minimum 1/16 inch (1.6 mm) thick. 
b. For signs larger than 20 sq. in. (129 sq. cm), 1/8 inch (3.2 mm) thick. 
c. Engraved legend with black letters on white face.  
d. Punched or drilled for mechanical fasteners with 1/4-inch (6.4-mm) grommets in 

corners for mounting.   
e. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

2.8 CABLE TIES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Hellermann Tyton 
2. Ideal Industries, Inc. 
3. Marking Services, Inc. 

B. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and 
Type 6/6 nylon. 

1. Minimum Width: 3/16 inch (5 mm). 
2. Tensile Strength at 73 Deg F (23 Deg C) according to ASTM D 638: 12,000 psi (82.7 

MPa). 
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color: Black, except where used for color-coding. 

C. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, 
self-extinguishing, one piece, self-locking, and Type 6/6 nylon. 

1. Minimum Width: 3/16 inch (5 mm). 
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2. Tensile Strength at 73 Deg F (23 Deg C) according to ASTM D 638: 12,000 psi (82.7 
MPa). 

3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color: Black. 

D. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking. 

1. Minimum Width: 3/16 inch (5 mm). 
2. Tensile Strength at 73 Deg F (23 Deg C) according to ASTM D 638: 7000 psi (48.2 

MPa). 
3. UL 94 Flame Rating: 94V-0. 
4. Temperature Range: Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C). 
5. Color: Black. 

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint: Comply with requirements in painting Sections for paint materials and application 
requirements. Retain 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 PREPARATION 

A. Self-Adhesive Identification Products: Before applying electrical identification products, clean 
substrates of substances that could impair bond, using materials and methods recommended by 
manufacturer of identification product. 

3.2 INSTALLATION 

A. Verify and coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop Drawings, 
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent 
designations throughout Project. 

B. Install identifying devices before installing acoustical ceilings and similar concealment. 

C. Verify identity of each item before installing identification products. 

D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation 
and maintenance manual. 

E. Apply identification devices to surfaces that require finish after completing finish work. 
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F. Install signs with approved legend to facilitate proper identification, operation, and maintenance 
of electrical systems and connected items. 

G. System Identification for Raceways and Cables under 600 V: Identification shall completely 
encircle cable or conduit. Place identification of two-color markings in contact, side by side. 

1. Secure tight to surface of conductor, cable, or raceway. 

H. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, 
and signal connections. 

I. Emergency Operating Instruction Signs: Install instruction signs with white legend on a red 
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at 
equipment used for power transfer. 

J. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for 
viewing from the floor. 

K. Accessible Fittings for Raceways: Identify the covers of each junction and pull box of the 
following systems with the wiring system legend and system voltage. System legends shall be 
as follows: 

1. "EMERGENCY BRANCH POWER." 
2. “EQUIPMENT BRANCH POWER” 
3. "POWER." 
4. "UPS." 

L. Vinyl Wraparound Labels: 

1. Secure tight to surface of raceway or cable at a location with high visibility and 
accessibility. 

2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive 
appropriate to the location and substrate. 

M. Snap-around Labels: Secure tight to surface at a location with high visibility and accessibility. 

N. Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high visibility and 
accessibility. 

O. Self-Adhesive Labels: 

1. On each item, install unique designation label that is consistent with wiring diagrams, 
schedules, and operation and maintenance manual. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high 
letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are required, use labels 
2 inches (50 mm) high. 

P. Snap-around Color-Coding Bands: Secure tight to surface at a location with high visibility and 
accessibility. 
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Q. Heat-Shrink, Preprinted Tubes: Secure tight to surface at a location with high visibility and 
accessibility. 

R. Marker Tapes: Secure tight to surface at a location with high visibility and accessibility. 

S. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and 
accessibility. 

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum 
distance of 6 inches (150 mm) where splices or taps are made. Apply last two turns of 
tape with no tension to prevent possible unwinding. 

T. Tape and Stencil: Comply with requirements in painting Sections for surface preparation and 
paint application. 

U. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's written 
instructions. 

V. Underground Line Warning Tape: 

1. During backfilling of trenches, install continuous underground-line warning tape directly 
above cable or raceway at 6 to 8 inches (150 to 200 mm) below finished grade. Use 
multiple tapes where width of multiple lines installed in a common trench or concrete 
envelope exceeds 16 inches (400 mm) overall. 

2. Install underground-line warning tape for direct-buried cables and cables in raceways. 

W. Nonmetallic Preprinted Tags: 

1. Place in a location with high visibility and accessibility. 
2. Secure using general-purpose, UV-stabilized, or plenum-rated cable ties. 

X. Write-on Tags: 

1. Place in a location with high visibility and accessibility. 
2. Secure using general-purpose, UV-stabilized, or plenum-rated cable ties. 

Y. Baked-Enamel Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the 
location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high 
letters on minimum 1-1/2-inch- (38-mm-) high sign; where two lines of text are required, 
use signs minimum 2 inches (50 mm) high. 

Z. Laminated Acrylic or Melamine Plastic Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the 
location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high 
letters on 1-1/2-inch- (38-mm-) high sign; where two lines of text are required, use labels 
2 inches (50 mm) high. 
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AA. Cable Ties: General purpose, for attaching tags, except as listed below: 

1. Outdoors: UV-stabilized nylon. 
2. In Spaces Handling Environmental Air: Plenum rated. 

3.3 IDENTIFICATION SCHEDULE 

A. Install identification materials and devices at locations for most convenient viewing without 
interference with operation and maintenance of equipment. Install access doors or panels to 
provide view of identifying devices. 

B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, 
and locations of high visibility. Identify by system and circuit designation. 

C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits, More Than 30A and 120V to Ground: Identify with self-adhesive raceway labels. 

1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-
foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum 
intervals in congested areas. 

D. Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each 
junction and pull box of the following systems with self-adhesive labels containing the wiring 
system legend and system voltage. System legends shall be as follows: 

1. "EMERGECY BRANCH POWER." 
2. “EQUIPMENT BRANCH POWER” 
3. "POWER." 
4. "UPS." 

E. Control-Circuit Conductor Termination Identification: For identification at terminations, 
provide self-adhesive labels with the conductor designation. 

F. Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source. 

G. Auxiliary Electrical Systems Conductor Identification: Marker tape that is uniform and 
consistent with system used by manufacturer for factory-installed connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points. Identify by system and circuit designation. 

H. Workspace Indication: Apply floor marking tape or tape and stencil to finished surfaces. Show 
working clearances in the direction of access to live parts. Workspace shall comply with 
NFPA 70 and 29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted 
panelboards and similar equipment in finished spaces. 

I. Instructional Signs: Self-adhesive labels, including the color code for grounded and ungrounded 
conductors. 
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J. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive labels. 

1. Apply to exterior of door, cover, or other access. 
2. For equipment with multiple power or control sources, apply to door or cover of 

equipment, including, but not limited to, the following: 

a. Power-transfer switches. 
b. Controls with external control power connections. 

K. Arc Flash Warning Labeling: Self-adhesive labels.   

L. Operating Instruction Signs: Self-adhesive labels. 

M. Emergency Operating Instruction Signs: Self-adhesive labels with white legend on a red 
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at 
equipment used for power transfer. 

N. Equipment Identification Labels: 

1. Indoor Equipment: Self-adhesive label. 
2. Outdoor Equipment: Laminated acrylic or melamine sign. 
3. Equipment to Be Labeled: 

a. Panelboards: Typewritten directory of circuits in the location provided by 
panelboard manufacturer. Panelboard identification shall be in the form of a self-
adhesive, engraved, laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Emergency system boxes and enclosures. 
e. Enclosed switches. 
f. Enclosed circuit breakers. 
g. Enclosed controllers. 
h. Push-button stations. 
i. Power-transfer equipment. 
j. Contactors. 
k. Battery-inverter units. 
l. Battery racks. 
m. Power-generating units. 
n. Monitoring and control equipment. 
o. UPS equipment. 

END OF SECTION 260553 
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SECTION 260923 – DIGITAL LIGHTING CONTROLS 

 
SCOPE 
Provide Distributed Digital Lighting Controls (controls) as indicated on the drawings and as specified 
herein. The controls shall consist of a series of standalone digital load controllers and intelligent low-
voltage devices dedicated to the room/space they are serving. All local devices shall be connected togeth-
er via an In-Room Network, enabling digital communication between devices.  
 
The controls shall be sensor-based (e.g., occupancy/vacancy sensors), and/or manual control as indicated 
in the lighting sequences of operation on the drawings. The controls shall turn lighting loads ON/OFF, 
and shall dim the lighting where indicated.  
 
See plans / schedules / details for products – matching existing clinic space. 
 
DESIGN/PERFORMANCE REQUIREMENTS 
Distributed Digital Lighting Controls shall accommodate the square-footage coverage requirements for 
each area controlled utilizing digital load controllers, digital occupancy/vacancy sensors, digital switches, 
and accessories that suit the required lighting and electrical system parameters. 
 
System shall conform to requirements of NFPA 70. 
 
System shall comply with FCC emission standards specified in part 15, sub-part J for commercial appli-
cation. 
 
System shall be listed under UL sections 916 and/or 508. 
 
SUBMITTALS 
Shop Drawings: 
Shop drawings shall include the following: 

 Product Datasheets (general device descriptions, dimensions, electrical specifications, wiring de-
tails, nomenclature) 

 Riser Diagrams – typical per room type (detailed drawings showing interconnectivity of devices)  
 Other Diagrams – as needed for special operation or interaction with other system(s)  
 Hardware and Operation Manuals  

 
Occupancy Sensor Shop Drawings 

 Symbols on drawings are diagrammatic and represent design intent only. Provide manufacturer-
recommended layout drawings showing quantity and location of sensors, and associated wiring di-
agrams.  

 
SYSTEM REQUIREMENTS 
Lighting control zones shall consist of one or more intelligent lighting control components (digital load 
controllers), be capable of stand-alone operation. 
 
Network Characteristics 

 In-Room Network:  
o The In-Room network shall be a free topology lighting control network using physical 
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wiring connections and communication protocol designed to control a room/space/small 
area of a building. 

o Digital room devices connect to the In-Room network, which provides both communica-
tions and power to room devices.  

 
DIGITAL LOAD CONTROLLERS (Room Controllers) 
General 
Digital load controllers shall be simple to install and shall not have dip switches or potentiometers, or re-
quire special configuration.  
 
The controllers shall include the following features: 

 Standard junction box mounting. 
 Low voltage connection using standard RJ-45 connectors and CAT5e cable. Other wiring topolo-

gies are acceptable if controls accomplish all requirements specified in these documents. 
 Each connected load shall be capable of any of the following behaviors: Manual ON, Automatic 

ON, Automatic ON to 50 percent, or Automatic ON to Preset level or last level set. 
 UL 2043 plenum rated. 
 Manual override and LED indication for each load. 
 Power supply to power the digital load controller itself and the peripheral sensors and controls 

connected to the In-Room Network. 
 Dual voltage (120/277 VAC, 60 Hz), rated for 20A total load, derating to 16A required for some 

dimmed loads (forward phase dimming). 
 Zero cross circuitry for each load. 
 All digital parameter data programmed into an individual room controller or plug load controller 

shall be retained in non-volatile FLASH memory within the controller itself. Memory shall have 
an expected life of no less than 10 years. 

 
ON/OFF Load Controllers 
Controllers shall include the following: 

 Multiple relay configurations per unit. 
 
ON/OFF/Dimming Load Controllers 
Controllers shall include the following: 

 Multiple relay configurations per unit. 
 Each dimming output channel shall have an independently configurable minimum and maximum 

calibration trim level to set the dimming range to match the true dynamic range of the connected 
LED driver. 

 One dimming output per relay. 
o 0-10V Dimming: Where indicated, one 0-10 volt analog output per relay for control of 

compatible LED drivers. The 0-10 volt output shall automatically close upon loss of 
power to the Controller to assure full light output from the controlled lighting.  

o Line Voltage, Forward Phase Dimming: Where indicated, one forward phase control line 
voltage dimming output per relay for control of compatible LED drivers, forward phase 
compatible ELV, and incandescent loads.  

 Each load shall have an independently configurable preset ON level for Normal Hours and After-
Hours events to allow different dimmed levels to be established at the start of both Normal Hours 
and After-Hours events. 

See plans / schedules / details for products – matching existing clinic space. 
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DIGITAL MOTION SENSORS 
General 
Sensors shall be available in wall, ceiling, corner-mounted, or wall-switch configurations. 
 
See plans for sensors.  Sensors shall be able to function together with other sensors in order to provide 
expanded coverage areas.  
 
Features 
Sensors shall be provided with the following features: 

 Sensitivity Adjustment, Time Delay, Detection Technology, and Walk-Through Mode. 
 Dual-Technology Sensors shall have independent configurable trigger modes to choose proper 

technology according to space use to eliminate false-triggers. 
 Each sensor may be programmed to control specific loads within an In-Room network. 
 Each sensor shall allow remote programming through a handheld commissioning tool via a two-

way infrared (IR) transceiver or by configuration through a local network device. 
 
Digital Wall Switch Motion Sensors 
Digital wall switch motion sensors shall be provided with the following features: 

 Shall not allow current to pass to the load when sensor is in the unoccupied (Off) condition.  
 One- or two-button switches for one or two switch-legs. 
 Optional daylight sensor feature for daylighting override.  

 
See plans / schedules / details for products – matching existing clinic space. 

 
 
DIGITAL MANUAL CONTROLS 
Wall Switches 
Low voltage dimming and momentary pushbutton switches in 1, 2, 3, 4, 5, and 8 Button configurations.  
 
Wall switches shall include the following features: 

 Buttons may be programmed as Load or Scene Buttons. 
 Buttons may be programmed as ON/OFF, ON only, or OFF only. 
 Switch buttons may be bound to any load on a room controller and are not load type dependent.  

 
Dimmer Switches 

 Raise/lower dimming adjustment controls.  
 Dimmer switches shall include multiple LEDS to indicate load levels. 
 Dimmer switches shall be able to be ganged with multi-button switches under the same wall plate. 
 Three-way and 4-way switch locations are supported for ON/OFF or Dimming control. 

 
See plans / schedules / details for products – matching existing clinic space. 

 
 
NETWORK CABLES 
In-Room Networks 
This specification is based on CAT5e data cables for In-Room Networks. Other wiring topologies are ac-
ceptable if controls accomplish all requirements specified in these documents. 
 
Use manufacturer's factory-tested Cat 5e cable with pre-terminated RJ-45 connectors for In-Room Net-
works. If manufacturer’s cables are not used, each field-terminated cable shall be tested prior to installa-
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tion and testing results submitted to the Manufacturer's Representative for approval prior to proceeding 
with the Work. 
 
UL 2043 plenum rated where required. 
 
 

PART 1 - - EXECUTION 
 
SENSOR LAYOUTS 
Confirm quantity and provide appropriate coverage by sensors on a per-space requirement. Symbols on 
drawings are diagrammatic and represent design intent only. 
 
Occupancy sensors shall be installed at locations indicated on the manufacturer’s submittal layout draw-
ings. Sensors shall be located to prevent false triggering of the lights to ON when no occupant is present. 
 
INSTALLATION 
Install system in accordance with the approved system shop drawings and manufacturer's instructions. 
 
Install all room/space devices using manufacturer's factory-tested Cat 5e cable with pre-terminated RJ-45 
connectors. 

If pre-terminated cable is not used for room/space wiring, each field-terminated cable shall be 
tested following installation and testing results submitted to the Manufacturer's Representative for 
approval prior to proceeding with the Work. 
 
Install all room-to-room digital devices using manufacturer-supplied network wire. Network wire 
substitution is not permitted and may result in loss of product warranty. 
 
Low-voltage wiring topology must comply with manufacturer's specifications. 
 
Document final wiring locations, routing, and topology on as-built drawings. 

 
All line-voltage connections shall be tagged to indicate circuit and switched legs. 
 
Test all devices to ensure proper communication. 
 
Calibrate all sensor time delays and sensitivity to guarantee proper detection of occupants and energy sav-
ings. 
 
Adjust time delay so that controlled area remains lighted while occupied. 
 
Tighten all panel Class I conductors at circuit breakers and at loads to torque ratings as marked on enclo-
sure UL label. 
 
All Class II cabling shall enter enclosures from within low-voltage wiring areas and shall remain within 
those areas. No Class I conductors shall enter a low-voltage area. 
 
Run separate neutrals for any phase dimmed branch load circuit. Different types of dimmed loads shall 
have separate neutrals. 
 
Verify all loads to be free from short circuits prior to connection to room controllers. 
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Control-voltage cables shall be installed in conduit. However, they may be installed free-air (without con-
duit) above accessible ceilings if the cable meets NEC requirements for the application, unless specified 
to be in conduit in other sections of the specifications. See requirements for free-air cable installation be-
low.  
 
FREE-AIR CABLE INSTALLATION 
Cabling shall be neatly run at right angles and be kept clear of other trades work.  
 
Cabling shall be supported at a maximum of 4-foot intervals utilizing “J-Hook” or “Bridal Ring” supports 
anchored to ceiling concrete, piping supports or structural steel beams. If cable sag at mid-span exceeds 
12-inches, another support shall be provided. Cable supports shall be installed to maintain cable bend to 
larger than the minimum bend radius. 
 
Cabling shall not be attached to or supported by existing cabling, plumbing or steam piping, ductwork, 
suspended ceiling supports or electrical or communications conduit. Do not place cable directly on the 
ceiling grid or attach cable in any manner to the ceiling grid wires. 
 
To reduce or eliminate Electro-Magnetic Interference (EMI), the following minimum separation distances 
for ‘Free-Air’ cabling installations shall be adhered to: 
 
• Twelve (12) inches from power lines of less than 5kV. 
• Thirty-nine (39) inches from power lines of 5kV or greater. 
• Five (5) inches from lighting fixtures. 
• Thirty-nine (39) inches from transformers and motors. 
 
 A coil of 4 feet in each cable shall be placed in the ceiling at each ‘free-air’ wired device. These coils 
shall be secured (wire tied) at the last cable support before the cable reaches the device and shall be coiled 
from 100% to 200% of the cable recommended minimum bend radius. 
 
 All cable shall be free of tension at both ends. Nylon strain relief connectors shall be provided at each 
device and junction box where cables enter. In cases where the cable must bear some stress, Kellum type 
grips may be used to spread the strain over a longer length of cable. 
  
 Cable manufacturers minimum bend radius shall be observed in all instances. Care should be taken in 
the use of cable ties to secure and anchor the station cabling. Ties should not be over tightened as to com-
press the cable jacket. No sharp burrs should remain where excess length of the cable tie has been cut. 
  
 All exposed vertical cable extensions to devices located below the finished ceiling shall be in conduit. 
 
Use suitable cable fittings and connectors. 
 
When permitted in exposed ceiling areas as designated on the plan drawings, Free-Air wiring runs shall 
avoid areas of high traffic (i.e., aisle way), shall be run as close as possible to outlining walls and shall be 
a minimum of ten (10) feet above finished floor. Provide protection for exposed cables where subject to 
damage. 
 
FIELD QUALITY CONTROL 
Electrician/Low Voltage Technician: Any low voltage wiring made onsite by electrical or low voltage 
contractor must be verified end to end with industry standard test equipment capable of printing or pro-
ducing a digital file of the testing results. 
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Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, 
assemblies, and equipment installations, including connections, and to assist in testing. Notify Manufac-
turer in writing a minimum of three (3) weeks prior to system start-up and testing. 
 
Tests and Inspections: Manufacturer's service representative or electrical/low-voltage contractor installing 
low voltage cabling that is not pre-terminated from the manufacturer shall perform the following inspec-
tions and prepare reports: 
 
Tests and Inspections: Manufacturer's service representative shall perform the following inspections and 
prepare reports: 

 Verify end-to-end testing of all low voltage wiring that is not pre-terminated from the manufactur-
er. Provide detailed results via paper or digital format downloadable from testing equipment. 

 Verify Class I and II wiring connections by validating system performance. 
 Set IP addresses and other network settings of system front-end hardware per facility’s IT. instruc-

tions. 
 Verify/complete task programming for all switches, dimmers, time clocks, and sensors. 
 Verify that the control of each space complies with the Lighting Sequence of Operation. 
 Correct any system issues and retest. 

 
POST START-UP TUNING 
Adjust sensor time delays and sensitivities to meet the Owner's requirements 30 days from initial occu-
pancy. Provide a detailed report to the Architect/Owner of post start-up activity. 
 
WARRANTY 
Manufacturer shall provide a 5-year limited warranty on products within this installation, except where 
otherwise noted, and consisting of a one-for-one device replacement. 

END OF SECTION 260923 

 



Outagamie County - Downtown Appleton Campus    
Physical Therapy Clinic 
 

PANELBOARDS 262416 - 1 

SECTION 262416 - PANELBOARDS 

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. Branch-circuit panelboards. 

1.3 DEFINITIONS 

A. ATS: Acceptance testing specification. 

B. GFCI: Ground-fault circuit interrupter. 

1.4 ACTION SUBMITTALS 

A. Shop Drawings: For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details. 
2. Show tabulations of installed devices with nameplates, conductor termination sizes, 

equipment features, and ratings. 
3. Detail enclosure types including mounting and anchorage, environmental protection, 

knockouts, corner treatments, covers and doors, gaskets, hinges, and locks. 
4. Detail bus configuration, current, and voltage ratings. 
5. Short-circuit current rating of panelboards and overcurrent protective devices. 
6. Include evidence of NRTL listing for series rating of installed devices. 
7. Include evidence of NRTL listing for SPD when factory installed in panelboard. 
8. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components. 
9. Include wiring diagrams for power, signal, and control wiring. 
10. Key interlock scheme drawing and sequence of operations. 
11. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in panelboards. Submit on translucent log-log graft paper; 
include selectable ranges for each type of overcurrent protective device. Include an 
Internet link for electronic access to downloadable PDF of the coordination curves. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For panelboards and components to include in emergency, 
operation, and maintenance manuals. In addition to items specified in Section 017823 
"Operation and Maintenance Data,". 

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Keys: Two spares for each type of panelboard cabinet lock. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: ISO 9001 or 9002 certified. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Remove loose packing and flammable materials from inside panelboards; install temporary 
electric heating (250 W per panelboard) to prevent condensation. 

B. Handle and prepare panelboards for installation according to NECA 407 

1.9 FIELD CONDITIONS 

A. Environmental Limitations: 

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work 
in spaces is complete and dry, work above panelboards is complete, and temporary 
HVAC system is operating and maintaining ambient temperature and humidity conditions 
at occupancy levels during the remainder of the construction period. 

2. Rate equipment for continuous operation under the following conditions unless otherwise 
indicated: 

a. Ambient Temperature: Not exceeding minus 22 deg F (minus 30 deg C) to plus 
104 deg F (plus 40 deg C). 

b. Altitude: Not exceeding 6600 feet (2000 m). 

B. Service Conditions: NEMA PB 1, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet (2000 m). 
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C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary electric service according to requirements indicated: 

1. Notify Construction Manager and Owner no fewer than seven days in advance of 
proposed interruption of electric service. 

2. Do not proceed with interruption of electric service without Construction Manager's and 
Owner's written permission. 

3. Comply with NFPA 70E. 

1.10 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in 
materials or workmanship within specified warranty period. 

1. Panelboard Warranty Period: 18 months from date of Substantial Completion. 

2. SPD Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PANELBOARDS COMMON REQUIREMENTS 

A. Product Selection for Restricted Space: Drawings indicate maximum dimensions for 
panelboards including clearances between panelboards and adjacent surfaces and other items. 
Comply with indicated maximum dimensions. 

B. 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. 

C. Comply with NEMA PB 1. 

D. Comply with NFPA 70. 

E. Enclosures: Flush and Surface-mounted, dead-front cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations: NEMA 250, Type 1. 

2. Height: 84 inches (2.13 m) maximum. 
3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match 

box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts 
and shall have no exposed hardware. 

4. Finishes: 

a. Panels and Trim: Steel, factory finished immediately after cleaning and pretreating 
with manufacturer's standard two-coat, baked-on finish consisting of prime coat 
and thermosetting topcoat. 
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b. Back Boxes: Galvanized steel. 
c. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective 

devices and other components. 

F. Incoming Mains: 

1. Location: Convertible between top and bottom. 
2. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to main 

breaker. 

G. Phase, Neutral, and Ground Buses: 

1. Material: Tin-plated aluminum or Hard-drawn copper, 98 percent conductivity. 

a. Plating shall run entire length of bus. 
b. Bus shall be fully rated the entire length. 

2. Interiors shall be factory assembled into a unit. Replacing switching and protective 
devices shall not disturb adjacent units or require removing the main bus connectors. 

3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding 
conductors; bonded to box. 

4. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance 
applications. Mount electrically isolated from enclosure. Do not mount neutral bus in 
gutter. 

H. Conductor Connectors: Suitable for use with conductor material and sizes. 

1. Material: Tin-plated aluminum or Hard-drawn copper, 98 percent conductivity. 
2. Terminations shall allow use of 75 deg C rated conductors without derating. 
3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, 

for larger conductors. 
4. Main and Neutral Lugs: Compression type, with a lug on the neutral bar for each pole in 

the panelboard. 
5. Ground Lugs and Bus-Configured Terminators: Compression type, with a lug on the bar 

for each pole in the panelboard. 

I. NRTL Label: Panelboards or load centers shall be labeled by an NRTL acceptable to authority 
having jurisdiction for use as service equipment with one or more main service disconnecting 
and overcurrent protective devices. Panelboards or load centers shall have meter enclosures, 
wiring, connections, and other provisions for utility metering. Coordinate with utility company 
for exact requirements. 

J. Future Devices: Panelboards or load centers shall have mounting brackets, bus connections, 
filler plates, and necessary appurtenances required for future installation of devices. 

1. Percentage of Future Space Capacity: Ten percent. 

K. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit 
current available at terminals. Assembly listed by an NRTL for 100 percent interrupting 
capacity. 
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1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-
circuit ratings as shown on Drawings, but not less than 10,000 A rms symmetrical. 

2. Panelboards and overcurrent protective devices rated above 240 V and less than 600 V 
shall have short-circuit ratings as shown on Drawings, but not less than 14,000 A rms 
symmetrical. 

2.2 BRANCH-CIRCUIT PANELBOARDS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include: 
1. Square D. 

B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 

C. Mains: Circuit breaker or lugs only. 

D. Branch Overcurrent Protective Devices: Plug-in or Bolt-on circuit breakers, replaceable without 
disturbing adjacent units. 

E. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike 

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include: 
1. Square D. 

2.4 IDENTIFICATION 

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, 
and number of poles shall be located on the interior of the panelboard door. 

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC 
rating. 

C. Circuit Directory: Typed or computer printed circuit directory card inside panelboard door, 
mounted in metal frame with transparent protective cover. 

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it 
from all other circuits. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify actual conditions with field measurements prior to ordering panelboards to verify that 
equipment fits in allocated space in, and comply with, minimum required clearances specified 
in NFPA 70. 

B. Receive, inspect, handle, and store panelboards according to NECA 407. 

C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have 
been subjected to water saturation. 

D. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces. 
Maintain required workspace clearances and required clearances for equipment access doors 
and panels. 

B. Comply with NECA 1. 

C. Install panelboards and accessories according to NECA 407. 

D. Equipment Mounting: 
1. Attach panelboard to the vertical finished or structural surface behind the panelboard. 

E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from panelboards. 

F. Mount top of top-most circuit breaker no higher than 79 inches (2000 mm) above finished floor 
unless otherwise indicated. 

G. Mount panelboard cabinet plumb and rigid without distortion of box. 

H. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back 
box. 

I. Mount surface-mounted panelboards to steel slotted supports 5/8 inch (16 mm) in depth. Orient 
steel slotted supports vertically. 

J. Install overcurrent protective devices and controllers not already factory installed. 
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1. Set field-adjustable, circuit-breaker trip ranges in accordance with the settings listing in 
the coordination study report (when included in the project scope). 

2. Tighten bolted connections and circuit breaker connections using calibrated torque 
wrench or torque screwdriver per manufacturer's written instructions. 

K. Make grounding connections and bond neutral for services and separately derived systems to 
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, 
and connections to separate ground bars. 

L. Install filler plates in unused spaces. 

M. Stub four 1-inch (25 mm) empty conduits from panelboard into accessible ceiling space or 
space designated to be ceiling space in the future. Stub four 1-inch (25 mm) empty conduits into 
raised floor space or below slab not on grade. 

N. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing 
load balancing. 

3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; install warning 
signs complying with requirements in Section 260553 "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads after balancing panelboard loads; 
incorporate Owner's final room designations. Obtain approval before installing. Handwritten 
directories are not acceptable. Install directory inside panelboard door. 

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate 
complying with requirements for identification specified in Section 260553 "Identification for 
Electrical Systems." 

E. Install warning signs complying with requirements in Section 260553 "Identification for 
Electrical Systems" identifying source of remote circuit. 

3.4 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: 
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1. Perform each visual and mechanical inspection and electrical test for low-voltage air 
circuit breakers and low-voltage surge arrestors stated in NETA ATS, Paragraph 7.6 
Circuit Breakers. Do not perform optional tests. 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. Include notation of deficiencies detected, remedial action taken, and observations after 
remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Load Balancing: After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes. Prior to making circuit changes 
to achieve load balancing, inform Architect of effect on phase color coding. 

1. Measure loads during period of normal facility operations. 
2. Perform circuit changes to achieve load balancing outside normal facility operation 

schedule or at times directed by the Architect. Avoid disrupting services such as fax 
machines and on-line data processing, computing, transmitting, and receiving equipment. 

3. After changing circuits to achieve load balancing, recheck loads during normal facility 
operations. Record load readings before and after changing circuits to achieve load 
balancing. 

4. Tolerance: Maximum difference between phase loads, within a panelboard, shall not 
exceed 20 percent. 

END OF SECTION 262416 
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SECTION 262726 - WIRING DEVICES 

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. Straight-blade convenience, hospital-grade, and tamper-resistant receptacles. 
2. USB charger devices. 
3. GFCI receptacles. 
4. Digital Wall Switches (Dimming / Non Dimming) 
5. Digital Wall Switches with Sensor 
6. Wall plates. 

1.3 DEFINITIONS 

A. Abbreviations of Manufacturers' Names: 

1. Cooper: Cooper Wiring Devices; Division of Cooper Industries, Inc. 
2. Hubbell: Hubbell Incorporated: Wiring Devices-Kellems. 
3. Leviton: Leviton Mfg. Company, Inc. 
4. Pass & Seymour, P&S: Pass & Seymour/Legrand. 

B. BAS: Building automation system. 

C. EMI: Electromagnetic interference. 

D. GFCI: Ground-fault circuit interrupter. 

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

F. RFI: Radio-frequency interference. 

G. UTP: Unshielded twisted pair. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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B. Shop Drawings: List of legends and description of materials and process used for premarking 
wall plates. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions. 

PART 2 - PRODUCTS 

2.1 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, 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. 

C. Devices that are manufactured for use with modular plug-in connectors may be substituted 
under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire. 
2. Devices shall comply with the requirements in this Section 
3. Devices are acceptable for installation in the particular location they are to be installed 

and in compliance with state and local codes. 

D. Devices for Owner-Furnished Equipment: 

1. Receptacles: Match plug configurations. 
2. Cord and Plug Sets: Match equipment requirements. 

E. Source Limitations: Obtain each type of wiring device and associated wall plate from single 
source from single manufacturer. 

2.2 STRAIGHT-BLADE RECEPTACLES 

A. Duplex Convenience Receptacles: 125 V, 20 A; comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596. 

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. Cooper 
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b. Hubbell 
c. Leviton 
d. P&S 

B. Hospital-Grade, Duplex Convenience Receptacles: 125 V, 20 A; comply with NEMA WD 1, 
NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-C-596. 

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. Cooper 
b. Hubbell 
c. Leviton 
d. P&S 

2. Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-
plated, brass mounting strap. 

C. Tamper-Resistant Convenience Receptacles: 125 V, 20 A; comply with NEMA WD 1, 
NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596. 

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. Cooper 
b. Hubbell 
c. Leviton 
d. P&S 

2. Description: Labeled and complying with NFPA 70, "Health Care Facilities" Article, 
"Pediatric Locations" Section. 

2.3 USB CHARGER DEVICES 

A. Tamper-Resistant, USB Charger Receptacles: 12 V dc, 2.0 A, USB Type A and C; comply with 
NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 1310, and FS W-C-596. 

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. Cooper 
b. Hubbell 
c. Leviton 
d. P&S 

2. Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-
plated, brass mounting strap. 
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3. USB Receptacles: Dual, Type A. one Type A with one Type C. 
4. Line Voltage Receptacles: Dual, two pole, three wire, and self-grounding. 

B. Hospital-Grade, USB Charger Receptacles: 12 V dc, 2.0 A, USB Type A and C; comply with 
NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, UL 1310, and 
FS W-C-596. 

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. Cooper 
b. Hubbell 
c. Leviton 
d. P&S 

2. Description: Labeled and complying with NFPA 70, "Health Care Facilities" Article, 
"Pediatric Locations" Section. 

3. USB Receptacles: Dual, Type A.  one Type A with one Type C. 
4. Line Voltage Receptacles: Dual, two pole, three wire, and self-grounding. 

2.4 GFCI RECEPTACLES 

A. General Description: 

1. 125 V, 20 A, straight blade, feed-through type. 
2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 943 

Class A, and FS W-C-596. 
3. Include indicator light that shows when the GFCI has malfunctioned and no longer 

provides proper GFCI protection. 

B. Duplex GFCI Convenience Receptacles: 

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. Cooper 
b. Hubbell 
c. Leviton 
d. P&S 

C. Tamper-Resistant, Duplex GFCI Convenience Receptacles: 

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. Cooper 
b. Hubbell 
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c. Leviton 
d. P&S 

D. Hospital-Grade, Duplex GFCI Convenience Receptacles: Comply with UL 498 Supplement sd. 

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. Cooper 
b. Hubbell 
c. Leviton 
d. P&S 

2.5 DIGITAL SWITCHES (Dimming / Non Dimming) 

A. Manufacturers: See for plans and schedule / details for type. 

2.6 DIGITAL WALL SWITCH WITH SENSOR. 

A. Manufacturers: See for plans and schedule / details for type. 

2.7 WALL PLATES 

A. Single and combination types shall 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: Galvanized steel. 
4. Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and listed and 

labeled for use in wet and damp locations. 

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover; weatherproof while in use type. 

2.8 FINISHES 

A. Device Color: 

1. Wiring Devices Connected to Normal Power System: Color to be selected during shop 
drawing process, unless otherwise indicated or required by NFPA 70 or device listing. 

B. Wall Plate Color: Where plastic covers are used/allowed, match device color. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes. 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 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 right 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 devices that have been in temporary use during construction and that 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 (152 mm) 
in length. 

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 
screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
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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. 

10. Install tamper resistant receptacles in areas identified in NFPA 70 (NEC) Section 406 and 
in accordance with state and local codes that modify or supersede NFPA 70 even if the 
plans do not indicate the installation of such devices. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted 
receptacles to the right.  Match existing mounting configuration for remodeling or 
addition to existing facilities. 

2. Install hospital-grade receptacles in patient-care areas with the ground pin or neutral 
blade at the top. 

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 bottom. Group adjacent switches under single, 
multigang wall plates. 

H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is 
not required. 

3.3 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or 
engraved machine printing with black-filled lettering on face of plate, and durable wire markers 
or tags inside outlet boxes. 

3.4 FIELD QUALITY CONTROL 

A. Test Instruments: Use instruments that comply with UL 1436. 

B. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or 
illuminated digital-display indicators of measurement. 

C. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative: 

1. In healthcare facilities, prepare reports that comply with recommendations in NFPA 99. 
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2. Test Instruments: Use instruments that comply with UL 1436. 
3. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital 

readout or illuminated digital-display indicators of measurement. 

D. 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 unacceptable. 
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. 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 
ones, and retest as specified above. 

E. Test straight-blade hospital-grade convenience outlets for the retention force of the grounding 
blade according to NFPA 99. Retention force shall be not less than 4 oz. (115 g). 

F. Wiring device will be considered defective if it does not pass tests and inspections. 

G. Prepare test and inspection reports. 

END OF SECTION 262726 
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SECTION 262816 - ENCLOSED SWITCHES 

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. Nonfusible switches. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component 
indicated. Include nameplate ratings, dimensioned elevations, sections, weights, and 
manufacturers' technical data on features, performance, electrical characteristics, ratings, 
accessories, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current ratings (interrupting and withstand, as appropriate). 
4. Include evidence of a nationally recognized testing laboratory (NRTL) listing for series 

rating of installed devices. 
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices, accessories, and auxiliary components. 
6. Include time-current coordination curves (average melt) for each type and rating of 

overcurrent protective device; include selectable ranges for each type of overcurrent 
protective device. Provide in PDF electronic format. 

B. Shop Drawings: For enclosed switches and circuit breakers. 

1. Include plans, elevations, sections, details, and attachments to other work. 
2. Include wiring diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 

B. Field quality-control reports. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 
include the following: 

a. Manufacturer's written instructions for testing and adjusting enclosed switches and 
circuit breakers. 

b. Time-current coordination curves (average melt) for each type and rating of 
overcurrent protective device; include selectable ranges for each type of 
overcurrent protective device. Provide in PDF electronic format. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Accredited by NETA. 

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site 
testing. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Rate equipment for continuous operation under the following 
conditions unless otherwise indicated: 

1. Ambient Temperature: Not less than minus 22 deg F (minus 30 deg C) and not exceeding 
104 deg F (40 deg C). 

2. Altitude: Not exceeding 6600 feet (2010 m). 

1.8 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components that 
fail in materials or workmanship within specified warranty period. 

1. Warranty Period: One year from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective 
devices, components, and accessories, within same product category, from single manufacturer. 

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed 
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 
and other items. Comply with indicated maximum dimensions. 
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C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
an NRTL, and marked for intended location and application. 

D. Comply with NFPA 70. 

2.2 NONFUSIBLE SWITCHES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include: 
1. Square D. 

B. Type HD, Heavy Duty, Three Pole, Single Throw, 600-V ac, 1200 A and Smaller: UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three 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. Isolated Ground Kit: Internally mounted; insulated, labeled for copper and aluminum 
neutral conductors. 

4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified. 
5. Auxiliary Contact Kit: One NO/NC (Form "C") auxiliary contact(s), arranged to activate 

before switch blades open. Contact rating - 24-V ac. 
6. Hookstick Handle: Allows use of a hookstick to operate the handle. 
7. Lugs: Mechanical type, suitable for number, size, and conductor material. 
8. Service-Rated Switches: Labeled for use as service equipment. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance 
with installation tolerances and other conditions affecting performance of the Work. 

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

1. Commencement of work shall indicate Installer's acceptance of the areas and conditions 
as satisfactory. 

3.2 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS 

A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with the 
following environmental ratings. 
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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. 

3.3 INSTALLATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with equipment 
served and adjacent surfaces. Maintain required workspace clearances and required clearances 
for equipment access doors and panels. 

B. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated. 

C. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 

D. Comply with NFPA 70 and NECA 1. 

3.4 IDENTIFICATION 

A. Comply with requirements in Section 260553 "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. 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections for Switches: 

1. Visual and Mechanical Inspection: 

a. Inspect physical and mechanical condition. 
b. Inspect anchorage, alignment, grounding, and clearances. 
c. Verify that the unit is clean. 
d. Verify blade alignment, blade penetration, travel stops, and mechanical operation. 
e. Verify that fuse sizes and types match the Specifications and Drawings. 
f. Verify that each fuse has adequate mechanical support and contact integrity. 
g. Inspect bolted electrical connections for high resistance using one of the two 

following methods: 

1) Use a low-resistance ohmmeter. 

a) Compare bolted connection resistance values to values of similar 
connections. Investigate values that deviate from those of similar 
bolted connections by more than 50 percent of the lowest value. 
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2) Verify tightness of accessible bolted electrical connections by calibrated 
torque-wrench method in accordance with manufacturer's published data or 
NETA ATS Table 100.12. 

a) Bolt-torque levels shall be in accordance with manufacturer's 
published data. In the absence of manufacturer's published data, use 
NETA ATS Table 100.12. 

h. Verify that operation and sequencing of interlocking systems is as described in the 
Specifications and shown on the Drawings. 

i. Verify correct phase barrier installation. 
j. Verify lubrication of moving current-carrying parts and moving and sliding 

surfaces. 

2. Electrical Tests: 

a. Perform resistance measurements through bolted connections with a low-resistance 
ohmmeter. Compare bolted connection resistance values to values of similar 
connections. Investigate values that deviate from adjacent poles or similar switches 
by more than 50 percent of the lowest value. 

b. Measure contact resistance across each switchblade fuseholder. Drop values shall 
not exceed the high level of the manufacturer's published data. If manufacturer's 
published data are not available, investigate values that deviate from adjacent poles 
or similar switches by more than 50 percent of the lowest value. 

c. Perform insulation-resistance tests for one minute on each pole, phase-to-phase 
and phase-to-ground with switch closed, and across each open pole. Apply voltage 
in accordance with manufacturer's published data. In the absence of manufacturer's 
published data, use Table 100.1 from the NETA ATS. Investigate values of 
insulation resistance less than those published in Table 100.1 or as recommended 
in manufacturer's published data. 

d. Measure fuse resistance. Investigate fuse-resistance values that deviate from each 
other by more than 15 percent. 

e. Perform ground fault test according to NETA ATS 7.14 "Ground Fault Protection 
Systems, Low-Voltage." 

3.6 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

END OF SECTION 262816 
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SECTION 265119 - LED INTERIOR LIGHTING 

PART 1 - 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 the following types of LED luminaires: 
1. Light fixtures 
2. Materials. 
3. Finishes. 
4. Luminaire support. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. LED: Light-emitting diode. 

F. Lumen: Measured output of lamp and luminaire, or both. 

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 
2. Include data on features, accessories, and finishes. 
3. Include physical description and dimensions of luminaires. 
4. Include emergency lighting units, including batteries and chargers. 
5. Include life, output (lumens, CCT, and CRI), and energy efficiency data. 
6. Photometric data and adjustment factors based on laboratory tests, complying with IES 

Lighting Measurements Testing and Calculation Guides, of each luminaire type. The 
adjustment factors shall be for lamps and accessories identical to those indicated for the 
luminaire as applied in this Project. 
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a. Manufacturers' Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary Laboratory 
Accreditation Program for Energy Efficient Lighting Products. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing laboratory providing photometric data for luminaires. 

B. Sample warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation 
and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Lamps: Ten for every 100 of each type and rating installed. Furnish at least one of each 
type. 

2. Diffusers and Lenses: One for every 100 of each type and rating installed. Furnish at least 
one of each type. 

3. Globes and Guards: One for every 20 of each type and rating installed. Furnish at least 
one of each type. 

1.8 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping. 

1.10 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 
fail in materials or workmanship within specified warranty period. 

B. Warranty Period: Five year(s) from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 LUMINAIRE REQUIREMENTS 

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. Standards: 

1. ENERGY STAR certified. 
2. Recessed luminaires shall comply with NEMA LE 4. 

C. CRI of minimum 80.  CCT as indicated on the fixture schedule on the plans. 

D. Rated lamp life of 50,000 hours to L70. 

E. Lamps dimmable from 100 percent to 10 percent of maximum light output. 

F. Internal driver. 

G. Nominal Operating Voltage: 120-277 V ac, or as specified on the fixture schedule on the plans. 

1. Lens Thickness: At least 0.125 inch (3.175 mm) minimum unless otherwise indicated. 

H. Source Limitations: For luminaires, obtain each color, grade, finish, type, and variety of 
luminaire from single source with resources to provide products of consistent quality in 
appearance and physical properties. 

2.2 EMERGENCY LED POWER UNIT (BATTERY BACKUP) 

A. Emergency LED power unit (battery backup) shall be integral to the light fixture under all 
circumstances, except when noted on the plans, the physical size of the unit does not fit within 
the fixture, or the lumen output is of a larger size where the unit does not fit within the driver 
compartment of the fixture. 

2.3 LIGHT FIXTURES 

A. Luminaire Types: See fixture schedule on plans for light fixtures specified. 

2.4 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 
components are acceptable if they are within the range of approved Samples and if they can be 
and are assembled or installed to minimize contrast. 
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2.5 LUMINAIRE SUPPORT 

A. Comply with requirements in Section 260529 "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 (13-mm) steel tubing with swivel ball fittings and ceiling 
canopy. Finish same as luminaire. 

C. Wires for Humid Spaces: ASTM A 580/A 580M, Composition 302 or 304, annealed stainless 
steel, 12 gage (2.68 mm). 

D. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm). 

E. Rod Hangers: 3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod. 

F. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with 
threaded attachment, cord, and locking-type plug. 

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 luminaire to verify actual locations of luminaire and electrical 
connections before luminaire installation. Proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.2 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When 
construction is sufficiently complete, clean luminaires used for temporary lighting and install 
new lamps. 

3.3 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Provide support for luminaire without causing deflection of ceiling or wall. 
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4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 
percent of luminaire weight and vertical force of 400 percent of luminaire weight. 

E. Wall-Mounted Luminaire Support: 

1. Attached to structural members in walls. 
2. Do not attach luminaires directly to gypsum board. 

F. Ceiling-Mounted Luminaire Support: 

1. Secure to any required outlet box. 
2. Ceiling mount with two 5/32-inch- (4-mm-) diameter aircraft cable supports adjustable to 

120 inches (6 m) in length. 
3. Ceiling mount with pendant mount with 5/32-inch- (4-mm-) diameter aircraft cable 

supports adjustable to 120 inches (6 m) in length. 
4. Ceiling mount with hook mount. 

G. Suspended Luminaire Support: 

1. Pendants and Rods: Where longer than 48 inches (1200 mm), brace to limit swinging. 
2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with 

approved outlet box and accessories that hold stem and provide damping of luminaire 
oscillations. Support outlet box vertically to building structure using approved devices. 

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and tubing or 
rod for suspension for each unit length of luminaire chassis, including one at each end. 

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods 
to building structure. 

H. Ceiling-Grid-Mounted Luminaire Supports: Use grid as a support element. 

1. Secure to any required outlet box. 
2. Install ceiling support system rods or wires, independent of the ceiling suspension 

devices, for each luminaire. Locate not more than 6 inches (150 mm) from luminaire 
corners. 

3. Support Clips: Fasten to luminaires and to ceiling grid members at or near each luminaire 
corner with clips that are UL listed for the application. 

4. Luminaires of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling 
plans or center in acoustical panel, and support luminaires independently with at least two 
3/4-inch (20-mm) metal channels spanning and secured to ceiling tees. 

5. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables" for wiring connections. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 
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3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal. 

B. Luminaire will be considered defective if it does not pass operation tests and inspections. 

C. Prepare test and inspection reports. 

3.6 STARTUP SERVICE 

A. Burn-in all lamps that require specific aging period to operate properly, prior to occupancy by 
Owner. 

B. Comply with requirements for startup specified in Section 260923 "Digital Lighting Controls."   

END OF SECTION 265119 
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SECTION 270528 - PATHWAYS FOR COMMUNICATIONS SYSTEMS 

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. Metal conduits and fittings. 
2. Hooks. 
3. Boxes. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS AND FITTINGS 

A. Description: Metal raceway of circular cross section with manufacturer-fabricated fittings. 

B. Manufacturers: Contractors option. 

C. General Requirements for Metal Conduits and Fittings: 

1. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, 
and marked for intended location and application. 

2. Comply with TIA-569-D. 

D. GRC: Comply with ANSI C80.1 and UL 6. 

E. EMT: Comply with ANSI C80.3 and UL 797. 

F. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and 
NFPA 70. 

2. Fittings for EMT: 

1. Material: Steel. 
2. Type: Set screw or compression. 
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3. Expansion Fittings: steel to match conduit type, complying with UL-467, rated for 
environmental conditions where installed, and including flexible external bonding 
jumper. 

2.2 HOOKS 

A. Description: Prefabricated sheet metal cable supports for telecommunications cable. 

B. Manufacturers: Contractors option. 

C. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and 
application. 

D. Comply with TIA-569-D. 

E. Galvanized steel. 

F. J shape. 

2.3 BOXES 

A. Description: Enclosures for communications. 

B. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Crouse-Hinds. 
2. Hoffman. 
3. MonoSystems, Inc. 
4. Thomas & Betts Corp. 

C. General Requirements for Boxes. 

1. Comply with TIA-569-D. 
2. Boxes, enclosures, and cabinets installed in wet locations shall be listed and labeled as 

defined in NFPA 70, by an NRTL, and marked for use in wet locations. 
3. Box extensions used to accommodate new building finishes shall be of same material as 

recessed box. 
4. Device Box Dimensions: Double gang: 4 inches square by 2-1/8 inches deep (100 mm 

square by 60 mm deep); single gang: 4 inches by 2-1/8 inches by 2-1/8 inches deep 
(100 mm by 60 mm by 60 mm deep). 

5. Gangable boxes are allowed. 

D. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

E. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 
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PART 3 - EXECUTION 

3.1 PATHWAY APPLICATION 

A. Indoors: Apply pathway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: EMT. 
2. Exposed, Not Subject to Severe Physical Damage: EMT. 
3. Exposed and Subject to Severe Physical Damage: GRC. 

4. Concealed in Ceilings and Interior Walls and Partitions: EMT. 
5. Damp or Wet Locations: GRC. 
6. Pathways for Concealed General-Purpose Distribution of Optical-Fiber or 

Communications Cable: General-use, optical-fiber-cable pathway EMT. 
7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless 

steel units in institutional and commercial kitchens and damp or wet locations. 

B. Minimum Pathway Size: 3/4-inch (21-mm) trade size. 

C. Pathway Fittings: Compatible with pathways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 
otherwise indicated. Comply with NEMA FB 2.10. 

2. EMT: Use set-screw steel fittings. Comply with NEMA FB 2.10. 

D. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

E. Install surface pathways only where indicated on Drawings.  

3.2 INSTALLATION 

A. Comply with the following standards for installation requirements except where requirements 
on Drawings or in this Section are stricter: 

1. NECA 1. 
2. NECA/BICSI 568. 
3. TIA-569-D. 
4. NECA 101 
5. NECA 102.  Keep for aluminum conduit 

B. Comply with NFPA 70 limitations for types of pathways allowed in specific occupancies and 
number of floors. 

C. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies. 

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for hangers and supports. 
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E. Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling" for sleeves and sleeve seals for communications. 

F. Keep pathways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes. Install horizontal pathway runs above water and steam piping. 

G. Complete pathway installation before starting conductor installation. 

H. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

I. Install no more than the equivalent of two 90-degree bends in any pathway run. Support within 
12 inches (300 mm) of changes in direction. Utilize long radius ells for all optical-fiber cables. 

J. Conceal rigid conduit within finished walls, ceilings, and floors unless otherwise indicated. 
Install conduits parallel or perpendicular to building lines. 

K. Support conduit within 12 inches (300 mm) of enclosures to which attached. 

L. Stub-ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for pathways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure. 

M. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 
listed compound to threads of pathway and fittings before making up joints. Follow compound 
manufacturer's written instructions. 

N. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets. Install insulated bushings on conduits terminated with locknuts. 

O. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 
the locknut area prior to assembling conduit to enclosure, to assure a continuous ground path. 

P. Cut conduit perpendicular to the length. For conduits of 2-inch (50-mm) trade size and larger, 
use roll cutter or a guide to ensure cut is straight and perpendicular to the length. 

Q. Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not 
less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end 
of pull wire. Secure pull wire, so it cannot fall into conduit. Cap pathways designated as spare 
alongside pathways in use. 

R. Pathways for Communications Cable: Install pathways. 

1. 3/4-Inch (21-mm) Trade Size and Smaller: Install pathways in maximum lengths of 50 
feet (15 m). 

2. 1-Inch (25-mm) Trade Size and Larger: Install pathways in maximum lengths of 75 feet 
(23 m). 

3. Install with a maximum of two 90-degree bends or equivalent for each length of pathway 
unless Drawings show stricter requirements. Separate lengths with pull or junction boxes 
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or terminations at distribution frames or cabinets where necessary to comply with these 
requirements. 

S. Install pathway-sealing fittings at accessible locations according to NFPA 70 and fill them with 
listed sealing compound. For concealed pathways, 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 pathway-
sealing fittings according to NFPA 70. 

T. Install devices to seal pathway interiors at accessible locations. Locate seals, so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
pathways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where an underground service pathway enters a building or structure. 
3. Where otherwise required by NFPA 70. 

U. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental temperature 
change may exceed 30 deg F (17 deg C), and that has straight-run length that exceeds 25 
feet (7.6 m). Install in each run of aboveground RMC and EMT that is located where 
environmental temperature change may exceed 100 deg F (55 deg C), and that has 
straight-run length that exceeds 100 feet (30 m). 

2. Install type and quantity of fittings that accommodate temperature change listed for each 
of the following locations: 

1. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C) 
temperature change. 

2. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature 
change. 

3. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F 
(70 deg C) temperature change. 

4. Attics: 135 deg F (75 deg C) temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C) 
of temperature change for PVC conduits. Install fitting(s) that provide expansion and 
contraction for at least 0.000078 inch per foot of length of straight run per deg F (0.0115 
mm per meter of length of straight run per deg C) of temperature change for metal 
conduits. 

4. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at time 
of installation. Install conduit supports to allow for expansion movement. 

V. Hooks: 

1. Size to allow a minimum of 25 percent future capacity without exceeding design capacity 
limits. 
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2. Shall be supported by dedicated support wires. Do not use ceiling grid support wire or 
support rods. 

3. Hook spacing shall allow no more than 6 inches (150 mm) of slack. The lowest point of 
the cables shall be no less than 6 inches (150 mm) adjacent to ceilings, mechanical 
ductwork and fittings, luminaires, power conduits, power and telecommunications 
outlets, and other electrical and communications equipment. 

4. Space hooks no more than 5 feet (1.5 m) o.c. 
5. Provide a hook at each change in direction. 

W. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements. Install boxes with height measured to 
center of box unless otherwise indicated. 

X. 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. Prepare block surface to provide a flat surface for a 
raintight connection between box and cover plate or supported equipment and box. 

Y. Horizontally separate boxes mounted on opposite sides of walls, so they are not in the same 
vertical channel. 

Z. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose. 

AA. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 
conduits. 

BB. Set metal floor boxes level and flush with finished floor surface. 

CC. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface. 

3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS 
PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 

3.4 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 
requirements in Section 0780000 "Penetration Firestopping." 

3.5 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage or deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 
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END OF SECTION 270528 
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