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Basic Fire Protection Requirements 210500-1 

SECTION 210500 - BASIC FIRE PROTECTION REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS AND RELATED WORK SPECIFIED ELSEWHERE: 

A. Related Documents 

1. Drawings, Standard General Conditions of the Construction Contract, including 
Supplementary General Conditions, Division-01 Specification sections and other Division 
21 specification sections, and Division 26, 32, and 33 specifications apply to work of this 
section. 

1.2 REFERENCES & INTENT 

A. All work of this Division shall comply with the requirements of the Drawings, General 
Conditions, Supplementary General Conditions and Division 01 Specifications section. 

B. All work under this contract shall, at a minimum, comply with all applicable requirements of 
NFPA 13. 

C. Study all drawings and specifications before submitting bids. 

D. Work under this Division includes all essential labor, materials, tools, equipment, 
transportation, insurance, temporary protection, supervision and incidental items for proper 
installation and operation of all systems even though not specifically mentioned or indicated. 

E. Field verify all building dimensions. The drawings are not to be scaled for final dimensions.  
However, the equipment is to be installed substantially as shown. 

F. It is the intent of these specifications and drawings to provide for finished systems of the 
quality specified, properly tested, balanced and ready for operation. This includes all devices 
and accessories required to make the work complete even though such items may not be 
expressly shown or specified. Drawings and specifications are complementary and must be so 
construed to determine the full scope of work. 

G. Jobsite Conditions. The Contractor shall visit the site and familiarize himself with the existing 
conditions before submitting his bid. Failure to do so does not relieve the Contractor from 
completing the work as specified herein and after. Requests for additional payments due to 
the Contractor's failure to allow for work conditions will be rejected. 

1.3 WORK INCLUDED 

A. The following work is specifically included without limiting the generality implied by these 
specifications and drawings. 

1. All fire protection scope of work as specified herein and as shown on the plans.  
2. All associated wiring, cutting and patching.                                                                  
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B. Bidders shall examine equipment plans and specifications and include in their bids all labor 
and material required for complete installation and connection of equipment which is 
properly a part of their trade even if it is not provided in the equipment specifications. 

1.4 STANDARDS AND CODES 

A. The applicable standards of the following agencies represent the minimum standards required 
for satisfactory execution of the “Scope of Work.”   

1. ANSI    American National Standards Institute, Inc. 
2. ASTM   American Society for Testing Materials 
3. AWWA  American Water Works Association 
4. IRI  Industrial Risk Insurers 
5. FM  Factory Mutual Insurers 
6. UL  Underwriters Laboratory 
7. NEC    National Electric Code 
8. NEMA   National Electrical Manufacturers Association 
9. NFPA  National Fire Protection Association (including but not limited to                                 

the following: 
10. NFPA 13 Sprinkler Systems 
11. NFPA 14 Standpipe and Hose Systems 
12. NFPA 24 Private Fire Service Mains 
13. NFPA 25 Insp., Testing, and Maint. Of Water-Based Fire Protection Sys. 
14. NFPA 70 National Electrical Code 
15. NFPA 72 National Fire Alarm Code 
16. NFPA 30 Flammable and Combustible Liquids Code 
17. OSHA   Occupational Safety and Health Act 
18. NCSBC  North Carolina State Building Code 
19. Any Other Applicable local and State Codes 

B. In the event there are conflicts between standards or codes and specifications, the standards 
or codes shall govern unless specifications are in excess of standards. 

C. All equipment with electrical components shall bear the UL label. 

1.5 AUTHORITIES DEFINED 

A. The “AHJ” (Authority Having Jurisdiction) as used herein is the Burlington Fire Department 
(336/229-3564). 

B. The “Engineer” as used herein refers to SUD ASSOCIATES, P.A. (Durham 919/493-5277). 

C. The “Owner” as used herein referenced to The City of Burlington. 

D. The “City” or “Inspector” as used herein refers to the Burlington Fire Department – Fire 
Protection Division and/or their representative. 

E. NC State Board of Examiners of Plumbing, Heating, and Fire Sprinkler Contractors (919/875-
3612). 
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1.6 PERMITS AND FEE 

A. Make application for all necessary permits and pay applicable fees. 

1.7 STRUCTURAL STEEL AND CONCRETE 

A. Structural members may not be pierced without prior written approval of the Engineer. 

1.8 WATERPROOFING 

A. Waterproofed floors and walls may not be cut without the approval of the Engineer, and 
waterproofing will be restored. 

1.9 EXISTING FACILITIES:  

A. Work schedule shall be in accordance with Division 1. The Contractor shall cooperate with the 
Owner in every way possible to keep interruption of, and interference with, normal park 
functions, activities, and operations to a minimum.  

1.10 PROTECTION OF EQUIPMENT 

A. Provide all necessary protection and be fully responsible for material and equipment stored or 
installed on the site. Material or equipment stolen or damaged shall be replaced at no 
additional cost to the Owner. 

B. Provide protection against theft, physical damage and the entry of dirt, water or corrosive 
fumes into the material and equipment. Maintain protective covers for the duration of 
construction. Store equipment, such as controls, subject to damage by moisture and 
temperature extremes in a dry, heated space. 

1.11 FIRE SAFETY 

A. Fire Watch: Provide a fire watch wherever welding, brazing, cutting or other processes 
involving an open flame or potential for generating sparks is used. Fire watch shall consist of a 
person with a 10-pound carbon dioxide fire extinguisher. While on fire watch, the person so 
assigned shall have no other duties or assignments. 

B. Fire Blanket: In addition to providing a fire watch, use an approved fire blanket to cover any 
combustible materials in the immediate area. 

1.12 CONTRACTOR QUALIFICATIONS AND RESPONSIBILITIES 

A. The contractor shall be licensed by the North Carolina State Board of Examiners of Plumbing, 
Heating, and Fire Sprinkler Contractors.  Call 919/875-3612 for information. 

B. The contractor may be required to furnish evidence of satisfactory performance on previous 
sprinkler system installations of size, type, and complexity at least equal to the project being 
bid. 



City of Burlington Carousel House 
Burlington, North Carolina 

May 2020 

 

Basic Fire Protection Requirements 210500-4 

C. The contractor shall furnish all parts, materials, and labor required for a complete and 
operating system in accordance with all applicable requirements, even if each needed item is 
not specifically shown or described in the plans or specifications. 

D. The contractor is also responsible for the inevitable adjustments in sprinkler locations, 
sprinkler quantity, and piping required for full compliance with the NC Building Code, NFPA 
standards, the AHJ, and the project plans and specifications. 

E. If any conflict is observed between this document and the project plans, referenced Codes, or 
Standards, obtain a ruling from the AHJ before proceeding with purchase of materials, 
fabrication, or installation of the system.  Failure to do so may cause the sprinkler contractor 
to be held liable for any cost or delay incurred as a result. 

1.13 SHOP DRAWINGS 

A. Fire sprinkler piping and head locations as shown in the design plans are for general 
coordination and information. Complete sprinkler system design including working plans, 
component submittals, and hydraulic calculations shall be prepared by or under the 
supervision of a National Institute for Certifications in Engineering Technologies Level III or IV 
technician certified in Fire Protection Engineering Technology and Automatic Sprinkler System 
Layout, or a registered professional fire protection engineer. Calculations and drawings shall 
be sealed and signed.  The working plans, component submittals, and hydraulic design shall be 
prepared in accordance with NFPA 13 and the North Carolina State Building Code.  These 
plans shall be reviewed by the design engineer and the Authority Having Jurisdiction (AHJ). 

B. The specifying engineer (PE) has primary responsibility for review and approval of fire 
suppression system shop drawings and hydraulic calculations. The sprinkler contractor must 
submit shop drawings, catalog data, and hydraulic calculations electronically in PDF format to 
the Engineer for review, prior to any fabrication or installation work.   

The Engineer’s address is as follows: 

ddavis@sudassociates.com 
Sud Associates 
1813 Chapel Hill Road 
Durham, NC 27707   

C. Specifying Engineer review shall determine compliance with applicable codes and standards 
and the project contract documentation. After completing this review, the Specifying Engineer 
sends one (1) copy with a signed cover letter, including printed reviewer name, summarizing 
the outcome to the Authority Having Jurisdiction (AHJ) for approval. 

D. Once all comments are resolved and approved by AHJ, an approval letter releasing this part of 
project to enter into construction will be sent to the Specifying Engineer. No other reviews are 
required after the receipt of this approval letter. 

E. Approval of samples, cut sheets, shop drawings, and other matter submitted by the contractor 
shall not relieve the contractor’s responsibility for full compliance with project plans and 
specifications, unless the attention of the engineer is called to each non-complying feature by 
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accompanying letter, and the engineer subsequently gives written authorization for the 
specific deviation(s). 

F. It shall be noted that shop drawing submittals processed by the Engineer are not change 
orders; that the purpose of shop drawing submittals is to demonstrate to the Engineer that 
the Contractor understands the design concept, that he demonstrates his understanding by 
indicating which equipment and material he intends to furnish and install, and by detailing the 
fabrication and installation methods he intends to use.  If deviations, discrepancies or conflicts 
between shop drawing submittals and the contract documents in the form of design drawings 
and specifications are discovered either prior to or after shop drawing submittals are 
processed by the Engineer, the design drawings and specifications shall control and shall be 
followed. The Engineer may also require the contractor to submit samples of proposed or 
specified equipment for approval with the samples to be returned to the contractor upon 
request. 

G. Prior to procurement or manufacturing, submit for approval appropriate shop drawings 
and/or descriptive literature giving performance data, physical size, wiring diagrams, 
configuration, capacity, material, etc., for all items under this Division including the following: 

1. Engineering Calculations 
2. Engineering Drawings 
3. Pipe and Fittings 
4. Isolation Valves 
5. Alarm Check Valve 
6. Single Interlock Pre-Action Valve and accessories 
7. Air Compressor and accessories 
8. Tamper Switches 
9. Flow Switches 
10. Sprinkler Heads 
11. Hangers 
12. Pressure Gauges 

H. Prepare listing of all equipment and materials for the project. A sample schedule is included at 
the end of this section to complete this requirement.  Material submittals shall include all 
items listed in the product section and all additional items necessary to provide a complete 
installation. Where more than one item appears on a manufacturer’s catalog data sheet, the 
item or items used shall be indicated by marking with an arrow. 

I. The contractor shall visit the site and familiarize himself with the project requirements and the 
field conditions before preparing shop drawings and ordering equipment. Field verify the 
characteristics of all specified equipment before preparing shop drawings. This shall include 
available space, available voltages, suitability of substrate for receiving the specified 
equipment, etc. Review of the shop drawings does not relieve the Contractor from 
coordinating the installation with other trades, nor from compliance with all applicable codes 
and standards. 

J. Where different products have to work together, it is the Contractor's responsibility to select 
manufacturers whose products are visually and/or technically compatible. 
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1.14 RECORD DRAWINGS 

A. During construction, keep an accurate record of all changes and deviations from contract 
documents. Upon completion of this installation, the contractor shall submit to the Designer 
maintenance manuals and colored scans of the marked-up prints in PDF format indicating any 
installed work that is different from what is shown on the drawings. The contractor shall also 
provide shop drawings revised to show any installed work that is different from what is shown 
on the original shop drawings. 

1.15 GUARANTEES 

A. Furnish written guarantees in accordance with requirements of General Conditions. Partial 
approval of a portion of work does not affect the validity of guarantee. 

PART 2 - PRODUCTS 

2.1 QUALITY OF MATERIAL 

A. Equipment of the same general type shall be of the same make.  Reference is made to relays, 
motors, valves, motor starters, contactors, etc. 

B. Brand names and catalog numbers included with equipment or material specifications are 
used to indicate quality, rating or operating characteristics of the equipment or material. 

C. All materials provided shall be new and shall be approved by the Underwriter's Laboratories, 
Inc., or other NCSBC accredited third party agency, wherever such agency has applicable 
standards.  All work shall be accomplished in a neat, workmanlike manner by experienced 
journeymen.  All work shall be performed at such times as are required by the progress of the 
job. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. All penetrations of rated walls shall be sealed per UL guidelines for penetration protections.  
Refer to drawings for basic details.  

B. All penetrations of non-rated walls shall be sealed with caulk to prevent transmission of noise, 
air, humidity, or vermin. Refer to Division 07. 

3.2 COORDINATION 

A. Install all work to permit removal or maintenance of equipment without damage to the 
equipment or the building.  Verify equipment space requirements, condition of substrate, 
voltages, etc. prior to the time of shop drawing submission and advise the Engineer of any 
conflict. 

B. Coordinate equipment locations as well as piping and conduit routing with Owner's 
representative to optimize all present and foreseen future usage and clearance requirements. 
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C. Do not rough prior to receipt of approved shop drawings. 

3.3 EQUIPMENT ARRANGEMENT AND SUPPORT 

A. Support plumb, rigid and true to line all work and equipment furnished under this Division.  
Study thoroughly architectural, structural, mechanical drawings and all related drawings to 
determine how equipment, piping, ductwork, etc. are to be supported, mounted or 
suspended.  Provide extra steel bolts, inserts, pipe stands, brackets and accessories for proper 
support as required whether or not shown on drawings. When directed by Engineer, furnish 
for approval a drawing showing supports. 

3.4 FINAL ADJUSTMENT AND TESTING 

A. General - Provide all testing, preliminary and final adjustment of instrumentation for this 
purpose. Conduct all tests in full compliance with applicable codes prior to covering or 
concealing work.  Material found to be defective shall not be repaired. It shall be replaced 
with new material which tests satisfactorily. Defective workmanship only may be corrected 
after discovery of defect by tests. 

B. Working Tests - Subject all equipment and controls to simultaneous and continuous working 
tests for a period of one day prior to final inspection. Make adjustments, repairs and 
equipment replacements as required. 

C. Aboveground Piping – Hydrostatically test all piping and appurtenances and perform sprinkler 
system operational test(s) in accordance with NFPA 13 and provide the required “Contractors 
Material and Test Certificate”. 

D. Contractor’s Tests shall be signed by the Engineer or representative of the Building Owner. 
Contractor’s Material and Test Certificate shall be submitted to the Engineer for distribution 
to the Building Owner and to the AHJ. 

3.5 LABELS, IDENTIFICATION AND TAGS 

A. All control, drain, and test connection valves shall be provided with permanently marked 
weatherproof metal or rigid plastic identification signs secured with corrosion resistant chain 
(NFPA 13 – 6.7.4). 

B. The sprinkler system hydraulic design information shall be provided with a permanently 
marked weatherproof metal or rigid plastic sign secured with corrosion resistant chain placed 
at the alarm, dry pipe, or deluge valve. Hydraulic information sign shall include all information 
as indicated in NFPA 13, Appendix A, Figure A28.5. 

C. A PVC tube shall be mounted adjacent to the riser which shall contain the sprinkler system 
shop drawings and hydraulic calculations. 

3.6 OWNER'S RIGHT TO TEST SYSTEMS 

A. Should, in the opinion of the Engineer, and during the guarantee period, reasonable doubt 
exists as to the proper functioning of any equipment installed under this Contract, the right is 
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reserved for the Owner and Engineer to perform any test deemed practical to determine 
whether such equipment is functioning properly and performing at required capacity. If such 
tests show proper functioning, the cost of the test will be paid by the Owner. If the tests 
indicate a deficiency in equipment capacity or performance, the Contractor shall pay the cost 
of the test and also make good any deficiencies shown by the test to the full satisfaction of the 
Owner and the Engineer. 

3.7 CLEANING UP 

A. The contractors performing work under this section shall at all times keep the premises and 
the building in a neat and orderly condition and any instructions of the Engineer in regard to 
the storing of material, protective measures, cleaning up of debris, etc. shall be explicitly 
followed. At the completion of the job, all equipment shall be cleaned to the satisfaction of 
the Owner. 

3.8  INSPECTION CERTIFICATES 

A. Obtain all inspections required by law, ordinances, rules, and regulations of the AHJ and 
obtain and furnish to the Engineer certificates of such inspections, pay all fees, charges, and 
other expenses in connection therewith.   

3.9 FINAL REVIEW     

A. Final review and tests of the completed construction shall be performed in the presence of 
the Engineer or his representative and shall be at such times as are convenient to the 
Engineer. Final tests shall show conclusively that all equipment performs its intended and 
specified function and that all work complies with the provisions of these specifications. All 
material, equipment, and instruments required for the tests shall be furnished by the 
Contractor at his own expense. 

3.10 OPERATING INSTRUCTIONS 

A. The contractor shall provide personal instruction to Owner's personnel in the proper 
operation of all equipment specified and provided. The instruction shall be provided by 
factory trained and certified competent personnel. See individual specification sections for 
specific training requirements. 

1. If off-site instruction is required, the contractor shall include in his bid the cost of 
boarding, lodging and transportation of two people from job site location to the training 
site. The cost shall also include all costs during the training period. 

B. Maintenance Manuals shall be submitted in three (3) copies in vinyl 3-ring binders. Each 
binder shall have the following: 

1. Service telephone number of the installing company, including an emergency number.  
2. Contact person, phone number, and address of manufacturer or distributor where 

equipment was purchased. 
3. The manufacturing company's operating and maintenance manuals for each piece of 

equipment. 
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4. Shop Drawings and Submittals 

C. Furnish for each building permanent type charts, framed under glass, mounted where 
directed as follows: 

1. Service organizations with day and night telephone numbers. 
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PRODUCTS LISTING FORM 

INSTRUCTIONS: 

Do not use the terminology "as specified"; rather indicate specifically the product proposed. 

Prepared by: _____________________________________________________ 

Date:                      Project: __________________________________________                              

 

       SPEC. SECTION ITEM MANUFACTURER 

 

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

END OF SECTION 210500 
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SECTION 210529 

HANGERS AND SUPPORTS FOR FIRE SPRINKLER SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS AND RELATED WORK SPECIFIED ELSEWHERE: 

A. Related Documents 

1. Drawings, Standard General Conditions of the Construction Contract, including 
Supplementary General Conditions, Division 01 Specification sections and other Division 
21 specification sections, and Division 26 specifications apply to work of this section. 

B. Refer to the structural drawings for guidance and details regarding the support of piping in the 
attic. 

1.2 DESCRIPTION 

A. This section specifies materials, methods and equipment to be used for the support of fire 
suppression system components and related piping. 

1.3 BASIC SYSTEM PARAMETERS 

A. Prescriptive requirements of NFPA 13, Chapter 17, “Installation Requirements for Hanging and 
Support of System Piping” shall apply to the support of fire suppression system piping and 
components. 

1.4 QUALITY ASSURANCE 

A. This installation shall conform to NFPA 13. 

B. This installation shall conform to the latest edition at the time of bid of the codes and 
standards of the referenced agencies and publications listed in Section 210500. 

1.6 CONTRACTOR INSTALLATION PROGRAM 

A. Planning, calculations, layout, and installation shall be performed by licensed persons 
employed by the Sprinkler Contractor. A certified Sprinkler Designer or licensed Professional 
Engineer shall be employed for planning and calculations, and journeyman fire sprinkler fitters 
shall be employed for installation foremen and supervisory personnel. The field installation 
shall be constantly supervised by competent, experienced journeyman fitter(s). 

1.6 SUBMITTALS 

A. Prior to any installation or fabrication of the system components, the Contractor shall submit 
shop drawings electronically, including design drawings and equipment submittals to the 
Engineer for review by the Engineer and Owner. This submittal and the Engineer’s submittal 
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review documentation shall be submitted by the Engineer to the Burlington Fire Department – 
Fire Protection Division. 

PART 2 - PRODUCTS 

2.1 MATERIALS/EQUIPMENT: 

A. All materials and equipment in the system shall be new and current products of a 
manufacturer regularly engaged in the production of such materials and equipment. Where 
two or more pieces of equipment are required to perform interrelated functions, they shall be 
products of one manufacturer.  Provide galvanized hangers, rods, support assemblies, 
connectors, etc., except provide copper-plated hangers and supports for copper-piping 
systems. 

2.2 LISTING/APPROVAL: 

A. Unless otherwise indicated, all sprinkler system materials and components shall be listed in 
the latest publication of Approval Guides for Underwriters Laboratory and Factory Mutual for 
the service intended and shall be installed in strict conformance to the conditions of their 
listing/approval. 

2.3 HANGERS AND SUPPORTS  

A. Hangers shall be UL listed/FM approved.   

B. Provide hangers to support all piping: in perfect alignment without sagging or interference, to 
permit free expansion and contraction, and meet the requirements of NFPA 13. 

C. Concrete expansion anchors are to be Hilti Drop-in Anchor, Phillips concrete fasteners or 
approved equal.  “Kwik” bolts or similar concrete anchors are not permitted. 

D. Explosive type fasteners are not permitted. 

PART 3 - EXECUTION 

3.1 INVESTIGATION 

A. Investigate conditions; verify all locations and elevations before start of construction.   

3.2    SPRINKLER SYSTEM LAYOUT AND FABRICATION DRAWINGS: 

A. The Contractor shall review the design drawings and specifications, and shall produce 
calculations, data forms, and fabrication drawings. 

B. Shop drawings shall be submitted to the Engineer for coordination review prior to review by 
the Owner, and any other authorities having jurisdiction over this project prior to installation 
(see submittals). 
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C. The Contractor shall be held to have examined any “Reflected Ceiling” and/or Electrical 
drawings when applicable as well as the building fire protection plans. The Contractor shall 
coordinate routing of piping with all other trades subject to the Engineer’s approval. Shop 
drawings shall show hanger and support locations and types. 

3.3 INSTALLATION 

A. Install sprinkler system and associated accessories according to requirements of NFPA 
Standard No. 13 and as indicated on the drawings.   

B. Install all pipe supports per recommendations of the manufacturer.   

C. Pipe shall be hung from building members using concrete inserts or beam clamps. Expansion 
type inserts may be used for branch piping. 

3.4 TESTING AND INSPECTIONS 

A. The contractor shall thoroughly inspect the completed system to assure compliance with this 
document, project plans and specifications, and applicable Codes and Standards.   

B. Burlington Fire Department – Fire Protection Division will inspect each sprinkler system 
installation in City of Burlington-owned buildings after the contractor has completed required 
inspections and has submitted the NFPA 13 certifications. This inspection will be scheduled 
through the Engineer. 

END OF SECTION 210529 
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SECTION 210545 - FIRE SUPPRESSION RELATED WORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings, Standard General Conditions of the Construction Contract, including Supplementary 
General Conditions, Division-01 Specification Sections, and other Division 23 Specification 
Sections apply to work of this section. 

1.2 DESCRIPTION OF WORK: 

A. Types of mechanical related work specified in this section include the following: 

1. Concrete for Fire Suppression Work 

1.3 QUALITY ASSURANCE 

A. Concrete Work Codes and Standards:  Comply with governing regulations and, where not 
otherwise indicated, comply with the following industry standards, whichever is the most 
stringent in its application to work in each instance: 

1. ACI 301, "Specifications for Structural Concrete for Buildings". 
2. ACI 318, "Building Code Requirements for Reinforced Concrete". 
3. ACI 347, "Recommended Practice for Concrete Formwork". 
4. ACI 304, "Recommended Practice for Measuring, Mixing, Transporting and Placing 

Concrete". 
5. Concrete Reinforcing Steel Institute's, "Manual of Standard Practice". 

B. Shop Drawings, Mechanical Concrete Work:  Submit shop drawings for structural type concrete 
work (tanks, vaults, basins, foundations and other supports), showing dimensions of formed 
shapes of concrete; bending, placement, sizes and spacing of reinforcing steel; location of 
anchors, isolation units, hangers and similar devices to be integrated with concrete work; and 
piping penetrations, access openings, inlets and other accessories and work to be accommodated 
by concrete work. 

C. Laboratory Test Reports, Mechanical Concrete Work:  Submit laboratory test reports for concrete 
work materials, and for tested samples of placed concrete (where required as work of this 
section) 

D. Set-Control Additives shall not be used without approval by the Engineer. 

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

PART 2 - PRODUCTS 

2.1 MATERIALS OF CONCRETE WORK: 
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A. Form Materials and Construction: 

1. Forms for Exposed Concrete:  Plywood, smooth metal or other smooth panel type 
material; sized for minimum joint exposure, and reinforced to prevent visible deflections 
resulting from pressure of placed concrete; sufficiently heavy for construction to prevent 
leakage which would be harmful to either structural or visual quality of concrete. 

2. Plywood:  PS-1 "BB (Concrete Form) Plywood", Class I, Exterior Grade, mill-oiled and edge 
sealed. 

3. Forms for Unexposed Concrete:  Smooth lumber, plywood or other easy-release material; 
reinforced to prevent excessive deflection or the possibility of failure during placement of 
concrete; sufficiently heavy for construction to prevent leakage which would be harmful 
to structural quality of concrete. 

4. Exposed-Corner Chamfer Strips:  Provide wood, metal, plastic or rubber chamfer strips in 
forms at exposed external corners of concrete work. 

5. Form-Coating Compound:  Commercially formulated compound which will prevent bond 
of concrete to forms.  Provide compound recommended by manufacturer for application 
indicated, and which will not stain concrete or interfere with moisture curing of concrete 
or subsequent painting of exposed surfaces.  Provide environmentally friendly products. 

B. Reinforcing Materials: 

1. Reinforcing Bars:  Except as otherwise indicated, provide ASTM A 615, deformed, Grade 
60; sizes as indicated. 

2. Steel Wire:  ASTM A 82, plain, cold-drawn. 
3. Welded Wire Fabric:  ASTM A 185; sizes and spacing of wires as indicated; 6" x 6" x No. 10 

x No. 10 where not otherwise indicated. 
4. Reinforcement Supports:  Provide supports for reinforcement including bolsters, chairs, 

spacers and other devices for spacing, supporting and fastening reinforcing bars and 
welded wire fabric in place.  Provide wire bar type supports complying with CRSI 
recommendations, unless otherwise indicated. 

C. Concrete Materials: 

1. Portland Cement:  ASTM C 150, Type I, except as otherwise indicated. 
2. Aggregates:  ASTM C 33, except as otherwise indicated. 
3. Water:  Clean and free of substances harmful to concrete. 

D. Air-Entraining Admixture:  ASTM C 260. 

E. Miscellaneous Materials: 

Waterstops:  Provide either rubber or PVC waterstops of types and sizes indicated or if not 
otherwise indicated, provide types and sizes recommended by manufacturer for application 
indicated.  Comply with Corps of Engineers CRD-C513 or CRD-C572 (as applicable). 

2.2    DESIGN AND PROPORTIONING OF MIXES: 

A. General:  Design mechanical work concrete as follows, for each 28-day compressive strength 
class: 
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B. 4000 psi Class:  565 lbs. of cement per cu. yd. (6.0 sacks), and 0.35 water/cement ratio. 

C. 3000 psi Class:  500 lbs. of cement per cu. yd. (5.25 sacks), and 0.46 water/cement ratio. 

D. 2500 psi Class:  450 lbs. of cement per cu. yd. (4.75 sacks), and 0.54 water/cement ratio. 

E. Backfill Class (Lean Concrete):  375 lbs. of cement per cu. yd., (4.0 sacks), and 0.60 water/cement 
ratio. 

F. Rough Grouting Class:  565 lbs. of cement per cu. yd. (6.0 sacks), and 0.60 water/cement ratio. 

G. Slump Limitations:  Limit water content in design mixes to produce the following slumps at point 
of placement (but do not exceed specified water/cement ratios).  Concrete containing high-range 
water-reducing admixture may have slump limit up to 8". 

H. Reinforced Structural Concrete:  For concrete which is reinforced (with more than shrinkage crack 
protection), or in strength class of 3000 psi and above, limit slump to range of 1" to 3". 

I. Plain Concrete:  For concrete which is not reinforced or reinforced only for shrinkage crack 
protection, and in strength class below 3000 psi, limit slump to range of 2" to 5". 

J. Rough Grout Concrete:  Limit slump to range of 3" to 7". 

K. Backfill Concrete:  Limit slump to 5". 

L. Mix for Patching:  Where mechanical work requires patching of exposed concrete work which has 
been cut to accommodate mechanical work, provide concrete patching mix which is identical with 
mix of work being patched (same cement, aggregates, admixtures and proportioning). 

2.3 CONCRETE MIXING: 

A. Job-Site Mixing:  Jobsite mixing of concrete is permissible only for incidental concrete work.  Mix 
materials for concrete in drum-type batch machine mixer.  For mixers of 1.0 cu. yd., or smaller 
capacity, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after all ingredients 
are in mixer, before any part of batch is released.  For mixers of capacity larger than 1.0 cu. yd., 
increase mixing time by 15 seconds for each additional cu. yd., or fraction thereof. 

B. Ready-Mix Concrete:  Comply with requirements of ASTM C 94, except as otherwise indicated.  
Addition of water to batch will not be permitted.  During hot weather, or under conditions 
contributing to rapid setting of concrete, mix each load for shorter period of time than specified in 
ASTM C 94.  When air temperature is between 85 and 90 deg.F (29.4 and 32.2 deg.C), reduce 
mixing and delivery time from 90 minutes to 75 minutes, and when air temperature is above 90 
deg.F (32.2 deg.C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF CONCRETE WORK: 

A. Formwork: 
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1. General:  Design, construct and maintain formwork to support vertical and lateral loads 
including pressure of cast-in-place concrete.  Construct formwork so that formed 
concrete will be required size and shape and in required location.  Construct with joints 
which will not leak cement paste.  Form sides and bottoms of concrete work, except 
where clearly indicated to be cast directly in excavation or against other construction, or 
on grade or prepared subgrade.  Design and construct forms for easy removal without 
damage to concrete and other work.  Install chamfer strips at external corners of exposed 
concrete work.  Install formwork in full compliance with OSHA safety standards. 

2. Placing Reinforcement: 
3. General:  Comply with requirements and recommendations of specified standards, 

including "Placing Reinforcing Bars" by CRSI.  Place bars where indicated and support to 
prevent displacement during concrete placement, using appropriate reinforcement 
supports, properly spaced and wire tied to reinforcing bars. 

4. Placing Concrete: 
5. Strength-Class Applications:  Comply with compressive-strength-classes shown on 

drawings for each unit of mechanical concrete work or, if not shown, comply with the 
following general application requirements. 

6. Plain Concrete Encasement:  Provide 2500 PSI class. 
7. Reinforced Concrete Encasement:  Provide 3000 PSI class. 
8. Underground Structural Concrete:  Provide 3000 PSI class. 
9. Tanks and Vaults:  Provide 4000 PSI class. 
10. Block-Type Foundations:  Where least dimension is not less than 0.2 x largest dimension, 

provide 3000 PSI class. 
11. Beam-Type Foundations:  Where least dimension is less than 0.2 x largest dimension, 

provide 4000 PSI class. 
12. Miscellaneous Supported Work:  Provide 3000 PSI class for curbs, pads, inertia blocks and 

similar supported work. 
13. Concrete Fill:  Provide 2500 PSI class for filling structural steel foundation frames and for 

filling similar large-volume units. 
14. Concrete Grout:  Provide rough grouting class for filling voids to be grouted which are too 

small to be filled effectively with 2500 PSI class concrete. 
15. Patching General Concrete Work:  Match concrete being patched. 
16. Deposit concrete continuously or in layers of thickness which will result in no concrete 

being placed on concrete which has hardened sufficiently to cause formation of seams or 
planes of weakness within section.  If section cannot be placed continuously, provide 
construction joints.  Deposit concrete as nearly as practicable in its final location, so as to 
avoid segregation due to rehandling or flowing. 

17. Consolidate placed concrete by mechanical vibrating equipment supplemented by 
hand-spading, rodding or tamping.  Use equipment and procedures complying with 
recommended practices of ACI 309; eliminate voids in work. 

18. Bring horizontal surfaces to correct level with straightedge and strike off.  Use bull floats 
or darbies to smooth surface, free of humps and hollows. 

19. Cold Weather Placement:  Comply with ACI 306.  Do not use frozen materials or materials 
containing ice and snow.  Do not place concrete on frozen subgrade or on subgrade 
containing frozen materials.  When air temperature has fallen or is expected to fall below 
40 deg.F (4.4 deg.C), heat water and aggregates uniformly before mixing, as required to 
obtain concrete mixture temperature of not less than 50 deg.F (10 deg.C), and not more 
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than 80 deg.F (26.7 deg.C), at time of placement.  Protect concrete work from physical 
damage and reduced strength resulting from frost, freezing actions, or low temperatures. 

B. Hot Weather Placement:  Comply with ACI 305 when hot weather conditions could impair work.  
Maintain concrete temperature below 90 deg.F (32.2 deg.C) at time of placement, by cooling 
ingredients.  Mixing water may be chilled or chopped ice may be used to control concrete 
temperature, provided water equivalent of ice is included in calculating compliance with 
water/cement ratio limitations.  Cover reinforcing steel with water-soaked burlap as necessary to 
ensure that steel temperature will not exceed ambient air temperature immediately before 
embedment in concrete. 

C. Finishing Horizontal Surfaces:  Float and trowel horizontal (top) surfaces to level, smooth, uniform 
textured, dense finish, where surface is to remain exposed or receive coating, membrane or other 
thin-set finish.  Otherwise, leave struckoff surface undisturbed; except scratch surfaces which are 
to receive concrete or mortar topping or setting bed, by raking with a stiff broom. 

D. Curbs:  Provide monolithic finish on interior curbs by stripping forms while concrete is still green 
and steel-troweling surfaces to hard, dense finish with corners, intersections and terminations 
slightly rounded and coved. 

3.2 MISCELLANEOUS CONCRETE WORK: 

A. Concrete Grouting:  Grout openings and recesses in and around mechanical work and other work 
which penetrates or adjoins mechanical concrete work, using rough grouting class of concrete 
mix.  Provide formwork where required, and tamp, screed and trowel surfaces.   

END OF SECTION 210545 
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SECTION 210548 - SEISMIC CONTROLS 

PART 1 - GENERAL 

1.1  RELATED DOCUMENTS: 

Drawings, Standard General Conditions of the Construction Contract, including Supplementary 
General Conditions, Division 01 Specification sections and other Division 21 specification sections, 
apply to work of this section. 

1.2  QUALITY ASSURANCE: 

Codes and standards:  Provide seismic restraints in accordance with the latest edition of NFPA 13, 
unless exempted below. 

PART 2 - PRODUCTS:  NOT USED 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. The Contractor shall not be responsible for providing restraints to resist the earthquake 
effects on fire suppression systems.  The requirements for these restraints are found in NFPA 
13.  

B. For this project:  

County:              Alamance    

Risk Category:    II 
Seismic Design Category:  B 

C. Nonstructural component anchorage:  Sprinkler components of Seismic Risk Category II and 
Seismic Design Category B are exempt from the Seismic Design requirements as specified in 
NCSBC with reference to ASCE 7. 

END OF SECTION 210548 
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SECTION 211313 - WET PIPE AND DRY PIPE SPRINKLER SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS AND RELATED WORK SPECIFIED ELSEWHERE: 

A. Related Documents 

1. Drawings, Standard General Conditions of the Construction Contract, including 
Supplementary General Conditions, Division-01 Specification sections and other 
Division 21 specification sections, and Division 26 specifications apply to work of this 
section. 

1.2     DESCRIPTION 

A. This section specifies materials, methods and equipment to be used for wet pipe and dry pipe 
sprinkler systems and related piping to flange connection to underground piping, 
approximately 1’ within building. 

B. The Carousel House and enclosed mechanical spaces under the eaves shall be served by a dry 
pipe single-interlock pre-action system. The rest of the facility shall be served by a wet pipe 
system. All will be connected to a common wet riser. The dry system will branch off the wet 
riser and be fed through a single-interlock pre-action valve, and an air compressor shall 
provide pressurization for supervision of the dry piping. Each begins with a zone control valve 
with tamper switch. The wet pipe system shall have a flow switch that reports to the fire 
alarm system. The pre-action system will report to the fire alarm system.  An inspector’s test 
and drain valve will be provided for each system and auxiliary drains provided as needed. 

1.3 BASIC SYSTEM PARAMETERS 

A. Hydraulic Calculations 

1. The actual water supply must be verified by test using 2 hydrants as close to the point 
of connection as possible, preferably witnessed (or performed) by a local fire official.  
A water flow test must have been conducted within one year of the date of the 
project hydraulic calculations.  If water flow test has not been conducted within one 
year, then the water flow test shall be repeated by the sprinkler contractor. Base 
design on 10 psi less static, 10 psi less residual pressure, and 10% less available flow 
than the test results.   

2. Calculations start at the water main connection under the street and must include the 
backflow preventer and all valves and fittings.  Include the required hose steam 
allowance.  Limit water velocity to 25 fps, except use 18 fps for any segment with a 
vane-type water flow switch (to comply with UL listing).   

B. Minimum Design Density 

1. Ordinary Hazard Group 1 is the minimum design density for the Mech / Elec / 
Sprinkler / Dom BFP room, enclosed mechanical spaces under the eaves, and Catering 
/ Staging Room. 
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2. Light Hazard is the minimum system design for the rest of this facility. 

C. Extent of Sprinkler Coverage 

 Ordinary electrical equipment rooms, telephone closets, and similar spaces shall be fully 
sprinkled.  Sprinkler protection is permitted to be omitted in electrical rooms provided that 
they are separated from the remainder of the building by walls and roof/ceilings having a 2 
hour fire rating, only dry type electrical equipment is used, the room is dedicated for electrical 
equipment only, and combustible storage within the room is not permitted. 

D. System Zoning Requirements 

 Provide separate sprinkler zones with a dedicated cutoff valve, tamper switch, water flow 
switch, and an Inspector’s test valve piped to a drain capable of handling full flow without 
backup or splatter.  All cutoff and test valves are to be located on the floor they serve, unless 
the AHJ permits a different arrangement. 

E. Multiple Riser Designs 

 Multiple riser designs, which require the operation of more than one floor cutoff valve to 
isolate any portion of the system, are not permitted.  

1.4 QUALITY ASSURANCE 

A. This installation shall conform to the latest edition at the time of bid of the codes and 
standards of the referenced agencies and publications listed in Section 210500. 

B. This installation shall conform to the 2019 edition of NFPA 13. 

1.5 CONTRACTOR INSTALLATION PROGRAM 

A. The sprinkler contractor shall be licensed by the North Carolina State Board of Examiners for 
Plumbing Heating, and Fire Sprinkler Contractors, telephone 919-875-3612, and website 
http://nclicensing.org/. The contractor may be required to furnish evidence of satisfactory 
performance on previous sprinkler system installations of size, type, and complexity at least 
equal to the project being bid. 

B. The contractor shall furnish all parts, materials, and labor required for a complete and 
operating system in accordance with all applicable requirements, even if each needed item is 
not specifically shown or described in the plans or specifications.  The contractor is also 
responsible for the inevitable adjustments in sprinkler locations, sprinkler quantity, and piping 
required for full compliance with the NC Building Code, NFPA standards, and the project plans 
and specifications. 

C. The planning, calculations, layout, and installation shall be performed by licensed persons 
employed by the sprinkler Contractor. A National Institute for Certifications in Engineering 
Technologies (NICET) Level III or IV certified Sprinkler Designer or licensed Professional 
Engineer shall prepare the shop drawings and calculations. The field installation shall be 
constantly supervised by competent, experienced journeyman fitter(s). 



City of Burlington Carousel House 
Burlington, North Carolina 

May 2020 

 

Wet Pipe and Dry Pipe Sprinkler Systems 211313-3 

1.6 SUBMITTALS 

A. Prior to any installation or fabrication of the system components, the Contractor shall 
electronically submit shop drawings (pdf version), including design drawings and equipment 
submittals, plus the hydraulic calculations to the Engineer for review by the Engineer and 
Owner. This submittal and the Engineer’s submittal review documentation shall be submitted 
by the Engineer to the authority having jurisdiction. 

B. Submit shop drawings on all automatic sprinkler and standpipe systems as indicated in 
Specification Section 210500, “Basic Fire Protection Requirements”. 

1.7 ELECTRICAL SUPERVISION 

A. Electrical supervision per NFPA 72 is required for all sprinkler control valves and flow switches, 
including the outside post indicator valve (PIV). Separate pump houses and hot boxes shall be 
monitored for freezing. 

 EXCEPTION: Normally closed valves to test headers, rooftop hose connections, etc. are 
permitted to be provided with locks, in lieu of electrical supervision. 

B. The following sprinkler system alarms and supervisory signals must be monitored by the Fire 
Alarm Control Panel (FACP) and transmitted off-premises to a remote supervising station, as 
required by the NC Building Code: 

1. Waterflow alarm, by sprinkler zone 
2. Supervision of each control valve 
3. Supervision of air pressure (if used) 
4. Supervision of fire/booster pump (if used) 
5. Other sprinkler system supervisory signals (as applicable) 

C. The above FACP signals are permitted to be grouped into the following two remote 
(supervising station) indications: 

1. Sprinkler Waterflow Alarm 
2. Sprinkler Supervisory Alarm 

PART 2 - PRODUCTS 

2.1 Materials/Equipment: 

All materials and equipment in the system shall be new and current products of a 
manufacturer regularly engaged in the production of such materials and equipment. Where 
two or more pieces of equipment are required to perform interrelated functions, they shall be 
products of one manufacturer. 

2.2 Listing/Approval: 

Unless otherwise indicated, all sprinkler system materials and components shall be listed in 
the latest publication of Approval Guides for Underwriters Laboratory and Factory Mutual for 
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the service intended and shall be installed in strict conformance to the conditions of their 
listing/approval. 

2.3 Dry Pipe System Equipment  

A. All components of the dry pipe system shall be listed for their intended purpose.  The dry pipe 
system shall connect to the wet pipe system through a single interlock dry pipe system valve 
and shall consist of: 

1. Dry pipe valve: Single interlock pre-action dry pipe valve. Water is admitted to the 
sprinkler piping upon release by detection devices. Detection devices for this project 
shall be provided by the fire alarm system. Water is then available for fire suppression 
when a sprinkler head is activated. Note: Fire Alarm panel shall be listed for solenoid 
release duty. Coordinate with fire alarm contractor. 

2. Air compressor, tank or riser mounted, 15-20 psig pressure (or higher pressure if 
required by specific dry pipe valve used), sized in accordance with NFPA 13 
performance guidelines and industry standards, FM approved, UL listed UL 2125. 
Provide supervision for High Pressure Warning, Nominal Air Pressure, and Low 
Pressure Warning. 

3. Supply from air compressor through check and isolation valves.  Relief valve on 
compressed air supply. 

4. Air maintenance device (AMD) with pressure switch. 
5. Automatic drain with water level alarm to drain water accumulated in the dry pipe 

system above priming level in the dry pipe valve. 
6. The alarm apparatus for the dry pipe system shall consist of listed alarm attachments 

to the dry pipe valve. 
7. Pressure gauges at the water side and air side of the dry pipe valve, at the air 

compressor and pipe from air supply to dry pipe system. 
8. A test connection, 1 inch in diameter shall be located after end of line sprinkler and 

shall consist of an accessible test valve and flow orifice equivalent to one sprinkler. 
9. Compressed nitrogen may be used in lieu of compressed air, if owner agrees to its 

use.   

2.4 SPRINKLER PIPING 

A. Above ground sprinkler pipe shall be black steel with a Corrosion Resistance Ratio (CRR) of one 
(1) or greater.  Schedule 5 pipe is not permitted, in any size. Steel pipe, black, Schedule 40, 
ASTM Specification A53 or Al35, is minimum required for two inch (2”) pipe size and smaller.  
Schedule 10 is permitted for pipe sizes 2-1/2” to 5” and minimum 0.134” wall for 6” pipe 
where welded or with listed roll groove end fittings. 

2.5 FITTINGS AND JOINTS 

A. All fittings must be listed or approved for the specific pipe and type of system they are used 
on.  For gasketed fittings, install only with the lubricant the manufacturer obtained listing 
with, since other lubricants may not provide suitable performance. 
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B. The following joining methods are acceptable to the extent permitted by listings, except 
threading or cut groove fittings are accepted for use only on fully complying Schedule 40 and 
heavier pipe. 

1. Threading 
2. Shop Welding 
3. Flanges 
4. Roll Groove with Gasket Fitting. All grooved products on a job (fittings and couplings) 

must be of the same manufacturer. 

C. FITTINGS:  Cast iron fittings, threaded, Class 125, 175 psi WOG pressure rating, ANSI Standard 
B16.4. Malleable iron threaded fittings, Class 150 and 300, ASME B16.3. 

D. Mechanical couplings for grooved end pipe: UL listed and FM approved, ductile iron housing 
conforming to ASTM A 536 and coupling gasket of molded Elastomer (EPDM) per ASTM D 
2000, Grade "E".  Reducing couplings will not be permitted.  Fittings shall be galvanized when 
installed on galvanized piping. Fitting, gasket and coupling shall be furnished by the same 
manufacturer, Victaulic, Viking, Tyco Grinnell, Anvil International Gruvlok, Star Pipe Products, 
or approved equal. 

E. JOINTS: 

1. Threaded joints shall have threads cut to ASME B1.20.1. 
2. Mechanical coupling shall be equal to Victaulic style No.75, malleable iron in 

conformance with ASTM Specification A47 or rigid mechanical coupling equal to 
Victaulic style No.005, ASTM A-536. Grade E EPDM gasket, ASTM Specification D2000. 
Acceptable alternate manufacturers are Gustin-Bacon, Gruvlok or Nibco. 

3. Rigid or zero flex type couplings will be used when operating pressures may cause 
piping to move out of place or sway on hangers. Flexible couplings may be used where 
piping is properly braced or clamped into a rigid position. 

4. Shop Welded Joints:  Welding electrodes shall be Lincoln or approved equal with 
coating and diameter as recommended by the manufacturer for the type and 
thickness of work being done. 

2.6 PROHIBITED FITTINGS AND JOINTS 

A. Saddle type devices that strap or clamp onto piping will not be permitted. 

B. No plain end couplings (Roust-A-Bouts, Plainloks or similar couplings, hooker, press-on key 
type, slip fittings, or bushings may be used.) 

C. Mitered ells, welded branch connections, notched tees and "orange peel" reducers are not 
allowed. Unless specifically indicated, reducing flanges and reducing bushings are not allowed. 

D. Weld-o-lets welded to crossmains in fabrication shops will be permitted as a fitting to supply 
branch piping only unless specifically approved for other applications. 

E. "Weldolets" with outlet size 2-1/2" and larger and "Threadolets" or "Sockolets" with outlet 
size 2" and smaller may be used for branch takeoff up to one half (1/2) diameter of main.  Use 



City of Burlington Carousel House 
Burlington, North Carolina 

May 2020 

 

Wet Pipe and Dry Pipe Sprinkler Systems 211313-6 

"Threadolets" where threaded fittings are specified and use "Sockolets" where socket welded 
fittings are specified. Materials of "Weldolets,” “Threadolets" or Sockolets shall match 
material of piping. 

2.7 VALVES 

A. Manufacturers: 

All valves shall be UL listed/FM approved as manufactured by the following list of valve 
manufacturers are acceptable subject to providing a valve equal to the item specified: Nibco, 
Kennedy, Stockham, Milwaukee, Victaulic, Reliable, Mueller, Viking, Central, Potter-Roemer, 
Elkhart Brass, and Badger-Powhatan. 

B. Control Valves 

All indoor control valves in the two (2) inch through eight (8) inch range shall be the butterfly 
type, with integral tamper switch and position indicator. 

C. Butterfly Valve: 

UL listed/FM approved, 175 psi WOG. Valves shall be equal to Milwaukee Valve Co. Series BB-
SCS. 

D. Gate Valve: 

 UL listed/FM approved; outside screw and yoke (OS&Y), gate valve, bronze body and trim or 
cast iron body bronze mounted and rated for 175 psi, non-shock cold water working pressure. 
Valves shall be equal to Nibco F-607-OTS. 

E. Check Valve: 

 UL listed/FM approved, iron body, bronze seat, stainless steel clapper with a replaceable 
rubber seal (a rubber seal integral with the seat is not acceptable), and 175 psi non-shock cold 
water working pressure. Viking Model D, Central Model 90, Reliable Model G, or approved 
equal. 

F. Ball Valve: 

UL listed/FM approved, 175 psi WOG. Valves shall be equal to Nibco KT-580. 

G. Drain Valves: 

 UL Listed, screw-in bonnet bronze globe valves, rated to 175 psi non-shock cold water working 
pressure by Nibco, United or approved equal. Low point drain valves shall have, in addition, a 
3/4" brass nipple with 3/4" male hose threads and cap. 

H. Valve Identification: 

 Provide identification sign (enamel on metal) to all valves in accordance with NFPA No.13. 
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2.8 VALVES (Special Applications) 

A. Alarm Check Valve 

1. Alarm valve shall be UL listed and/or FM approved check valve assembly with UL 
listed/FM approved, iron body, bronze seat, stainless steel clapper with a replaceable 
rubber seal (a rubber seal integral with the seat is not acceptable), and 175 psi non-
shock cold water working pressure. Viking Model J1, Reliable Model E, Victaulic 
FireLock, Tyco Model AV, or approved equal.  Include gauges, drain valve, bypass 
piping and accessory valves.  

B. Pre-Action Valve: 

1. Single interlock pre-action dry pipe valve with electric release shall be UL listed and/or 
FM approved valve assembly with a maximum working pressure of 250 psi.  Include 
internal check diaphragm, air maintenance device, air pressure supervisory switch, 
accessories, gauges, drain valve, and bypass piping. Viking Model G, comparable 
models by Reliable, Victaulic, Tyco, or approved equal.   

C. Inspector’s Test and Drain Valves 

 Inspector’s test and drain valves shall be positive shut-off, single handle, tamper resistant 
orifice, tamper resistant sight glass, tapped for pressure gauge, 300 psi rating, equal to AGF 
Manufacturing Co., Inc., Model 100.  Equals by Viking, Victaulic, or Nibco. 

D. Locating Valves, Drains, and Inspector’s Test Connections 

1. All sprinkler valves and controls must be located for safe and convenient access during 
emergencies and testing.  Control valves shall not be located above ceilings. 

2. Note: Inspector’s Test Connections should be operable from floor level whenever 
possible.  They are permitted to be locked if vandalism is a concern.  Where control 
valves must be located more than 10 feet above finished floor, provision for access 
should be provided (e.g., permanent ladder or catwalk).  Where acceptable to the 
AHJ, the use of a chain-operated valve may be permitted. 

3. Identify each valve and control device with a prominent engraved phenolic stamped 
metal placard.  Any such devices which are behind access doors or panels must also 
have their location made known by an appropriate placard on the means of access. 

2.9 TAMPER SWITCH 

A. Tamper switch shall be UL listed and/or FM approved capable of transmitting a signal with 
only a 1/4 inch turn of the valve operator.  Unit shall be compatible with the fire alarm system. 

2.10 FLOW SWITCH 

A. Flow switch shall be UL listed and/or FM approved, capable of transmitting a signal when the 
flow of water equals or exceeds the discharge of a single head.  Unit shall be vane type, with 
retard chamber and electrical characteristics compatible with the fire alarm system. 
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2.11 SPRINKLER HEADS 

A. Characteristics: 

1. All sprinkler heads shall be Underwriters Laboratories, Inc. listed, FM approved, 
automatic glass bulb type, having temperature rating suitable for the location.  
Sprinklers shall be of all brass frame construction with a metal Belleville spring seal, 
coated on both sides with Teflon film.  Sprinklers utilizing non-metal parts in the 
sealing portion of the sprinkler are not acceptable. 

2. Sprinklers shall have a frangible bulb type fusible element, be listed as quick response 
heads, and have K-factors suited to the application as dictated by the hydraulic 
calculations. Sprinklers to be installed in areas with no ceilings shall be of a brass or 
white (or color coordinated with architect where called for) polyester finish and shall 
be of adequate temperature for the hazard.  Exposed sprinklers subject to corrosive 
atmospheres shall have a factory applied PTFE ENT corrosion resistant coating.  
Sprinklers to be installed through a ceiling shall be chrome finish pendent sprinklers 
(or finish as specified elsewhere) with an appropriate escutcheon of same specified 
finish.  

3. Quick response sprinklers shall be listed for installation in an Ordinary Hazard 
occupancy if installed in an Ordinary Hazard occupancy. 

B. Manufacturers: 

1. Viking Corporation, Tyco Corporation, Reliable Automatic Sprinkler Co., Central 
Sprinkler Corporation, or Victaulic.  

C. Special Notes: 

1. O-Ring water seal construction in sprinkler heads is not permitted. 
2. Central Sprinkler Company Model GB is strictly prohibited. 
3. Temperature ratings of sprinkler heads shall vary if installed close to heat sources or in 

special hazard areas. 
4. For combustible attics, roof decks, or floors above crawl spaces, use sprinklers that 

provide good wetting of exposed combustible members. The acceptable options 
include listed attic sprinklers or pendant heads installed upright. 

D. Provide the following type of sprinkler head where indicated: 

1. Recessed pendant, chrome finish. Locations:  Light Hazard – Toilet Rooms, Vestibule, 
and Event Rooms; Ordinary Hazard Group 1 – Catering/Staging. 

2. Upright, Brass Finish. Locations: Light Hazard - Storage and Enclosed Mechanical 
Spaces Under the Eaves; Ordinary Hazard Group 1 – Mech/Elec/Sprinkler/Dom BFP 
Room 

3. Upright, Finish to be coordinated with the Architect. Locations:  Light Hazard – 
Carousel House. 

4. Sidewall, brass finish. Location: Light Hazard - Maintenance Pit. 
5. Dry pendant, recessed, chrome finish. Location: Light Hazard – Organ Room. 
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E. Sprinkler Emergency Cabinets:  Reliable Model A3 or equal with 12 head capacity and sprinkler 
wrench.  Mount beside standpipe/riser on each floor. 

F. Spare Heads: 

1. Provide a minimum of six (6) extra sprinkler heads of each type used on the project.  
For head types with fewer than 20 on the project provide two spares.  Turn them over 
to Owner with O & M manuals or install in head cabinet. 

2. Provide a minimum of six (6) extra head guards of each type used on the project. 

2.12 HANGERS AND SUPPORTS 

Pipe hangers and supports shall be required as specified in Section 210529. 

2.13 FIRE DEPARTMENT CONNECTIONS 

Fire Department connections shall be UL listed and/or FM approved, two-way with double 
clappers, polished chrome plated, 2-1/2” with National Standard Threads.  Provide round 
identification plates lettered as required by local fire department standards.  Manufacturers 
Potter Roemer, Elkhart Brass, or Powhatan. 

2.14 PRESSURE GAUGES 

Pressure gauges shall be UL listed or FM approved, 3-1/2-inch dial, Bourdon tube type, 
corrosion-resistant moving parts.  Include shutoff valve with each pressure gauges. 

2.15 SPECIAL SPRINKLER SYSTEMS 

A. Single Interlock Pre-Action Dry Pipe System: 

Air pressure in the piping system is used to supervise the integrity of the system. Designed so 
that a solenoid valve will hold back water pressure at the valve until such time as a smoke 
detector is activated. Upon such activation the solenoid valve will be opened and admit water 
into the system.  Water will then be available if a sprinkler head is activated. 

B. Freeze Protection of Systems: 

Heat tracing is not acceptable for dry pipe or pre-action valve freeze protection.  A heated 
room or closet must be provided to protect these vital components. 

2.16 AIR VENTING 

A. At least one air vent shall be provided near a high point in the system to allow removal of air 
from the piping. The vent shall be a manual valve, minimum 1/2” in size.  

PART 3 - EXECUTION 

3.1 DESIGN CRITERIA (Refer to Drawings for Flow Test Data) 
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A. The flow test data will be used as a basis for contract documents.  The data shall be validated 
by the Contractor prior to preparation of installation design calculations.  Sprinkler systems 
which are hydraulically designed shall be based upon 10 psi less residual pressure and 10% 
less available flow than in the test results. 

B. All areas shall be hydraulically designed to provide the minimum density required for the 
occupancy hazard.  Heads shall be rated at 155 F - 165 F unless local conditions dictate a 
higher temperature.  Hydraulic calculations shall include hose stream allowance as required by 
NFPA 13. 

C. Sprinkler System Layout and Fabrication Drawings: 

1. The Contractor shall review the design drawings and specifications, and shall produce 
calculations, data forms, and fabrication drawings. 

2. Water velocity throughout the entire system shall not exceed 25 feet per second and 
shall govern over plan notations. 

3. Fabrication drawings shall be submitted to the Engineer for coordination review prior 
to review by the Owner, and any other authorities having jurisdiction over this project 
prior to installation (see submittals). 

4. The Contractor shall be held to have examined any “Reflected Ceiling” and/or 
Electrical and Fire Alarm drawings when applicable as well as the site plans.  The 
Contractor shall coordinate routing of piping with all other trades subject to the 
Engineer’s approval.  Sprinkler fabrication drawings shall show a reflected ceiling plan 
and all items associated with the ceiling. 

3.2 INSTALLATION 

A. All piping shall be concealed in finished areas of the building, unless noted otherwise. 

B. Install hydraulically designed sprinkler system and associated accessories according to 
requirements of NFPA Standard No. 13 and as indicated on the drawings. Install fire hose valve 
connections, standpipes, and associated accessories according to requirements of NFPA 
Standard No. 14. Install fire pumps when required and associated accessories according to 
requirements of NFPA Standard No. 20. 

C. Install all pipe and fittings according to recommendations of pipe manufacturer. All material 
shall be kept at proper temperature to assure proper jointing. All pipe and fittings shall be of 
corresponding materials when assembled. 

D. Auxiliary drains shall be provided at all low points of the system. Where the trapped section of 
pipe exceeds five gallons, the drain shall consist of, as a minimum: a valve, a 3/4" brass nipple 
with 3/4" male hose threads, and cap. 

E. When test valves are located remote from the flow switch the valve shall be identified with a 
brass tag denoting which flow switch is being tested. 

F. Install sprinkler piping using proper fittings. Clamp-on or saddle type joints shall not be 
permitted. Outlet fittings inserted into holes drilled into piping or pipe-o-lets shall not be 
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permitted. No bushings or reducing couplings allowed. (Refer to Prohibited Fittings and 
Joints.) 

G. All sprinkler heads installed in finished ceilings shall be fed by a swing joint or return bend 
arrangements for final positioning in ceiling grid pattern during construction phases. 

H. Install tamper switch on each shutoff valve, including standpipe hose valves and inspector's 
test valves where exposed to view. 

I. Install sprinkler heads as recommended by manufacturer.  Sprinklers shall be set level and at 
locations to avoid interference with spray pattern of sprinkler.  When ducts and lights are 
obstructions to sprinkler distribution additional heads shall be provided beneath the 
obstruction. 

J. Joints of screwed pipe shall be made by cutting pipe square and reaming inside.  Threads shall 
be cut so that exposed threads shall not exceed three.  Exposed threads shall be coated with 
asphaltum.  Use joint compound sparingly. 

K. Joints for mechanical coupled pipe shall be installed according to manufacturer’s 
recommendations.  Use proper gasket lubricant.  Use gasket lubricant sparingly.  Pipe shall be 
grooved for Schedule 40 steel pipe or rolled for Schedule 10 steel pipe as specified by 
manufacturer of coupling. 

L. Welded joints shall be made in fabrication shop. No welding allowed at project site. 

M. Pipe shall be hung from building members using appropriate means for the type of building 
construction. 

N. Pressure gauges shall be installed at the highest point on each riser. 

3.3 BONDING 

A. All cast iron and ductile iron pipe shall be provided with metallic bond at each joint.  The bond 
wire shall be type RHW-USE size 1/0 neoprene-jacketed copper conductor shaped to stand 
clear of the joint. 

B. Note: This provision is for use where fire protection piping is utilized as part of the building 
electrical grounding system only. 

3.4 CLEANING 

A. Before acceptance by the Owner, the sprinkler system shall be flushed to clear out 
construction debris. 

3.5 TESTING AND INSPECTIONS 
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A. Contractor’s Material and Test Certificates 

Prior to asking the design Engineer to set up the final inspection, complete and submit three 
(3) copies each of the NFPA-required certificates for above-ground and underground, piping.  
Send to Engineer for distribution to the following: 

1. Owner 
2. Authority Having Jurisdiction 

EXCEPTION: 

If the sprinkler contractor did not provide the underground piping, the Engineer will 
need to obtain the necessary certification for that portion of the job from the 
responsible contractor, then deliver copies as indicted above. 

B. Acceptance Testing 

For convenient reference by designers, contractors, and the AHJ, relevant NFPA test 
requirements are summarized below.  Refer to the applicable NFPA standard for certification 
forms and additional information. 

1. Underground Pipe Flushing and Test: Underground pipe shall be thoroughly flushed 
before connecting to the sprinkler system. Perform hydrostatic pressure test in 
accordance with NFPA 13-lastest edition.  Provide the “Contractor’s Material and Test 
Certificate for Aboveground Piping.” 

2. Interior Piping Test:  Hydrostatically test all interior piping and appurtenances in 
accordance with NFPA 13-latest edition and provide the “Contractor’s Material and 
Test Certificate for Underground Piping”. This requires that the system hold 200 psi or 
50 psi above working pressure, whichever is greater, for 2 hours without loss.  All 
defective joints shall be replaced with new materials.  No caulking of defective joints 
shall be allowed.  After defective joints are replaced, the system shall be re-tested 
until satisfactory results are obtained.  Pipe shall not be concealed until satisfactorily 
pressure tested. 

3. Air Test for Dry Pipe Systems:  Pump the system to 40 psi and allow to stand for 24 
hours.  The air pressure must not leak down more than 1.5 psi.  If it fails to pass this 
test the contractor must locate and correct the leaks, then retest. 

4. Operating Test for Dry Pipe Systems:  All dry systems must deliver sustained water 
flow to the inspector’s test connection within sixty (60) seconds.  Record the actual 
time on Contractor’s Material and Test Certificate. 

5. Engineer and Owner shall be notified 24 hours before any pressure test.  This test shall 
be performed in the presence of appropriate representatives for the Owner and the 
Engineer.  A log of tests shall be kept stating who performed test, time and date of 
test, what section of system was tested and the results of test with properly executed 
Contractor’s Material and Test Certification forms from NFPA 13.  This log shall be 
kept at the job site and submitted to the Engineer for approval. 

6. Flow switches shall be operated to test that proper signals are transmitted to the Fire 
Alarm Panel. 
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7. Tamper switches shall be tested to ensure proper signals are transmitted to the Fire 
Alarm Panel and are registered as a trouble signal. 

C. Contractor’s Inspection of System 

1. The contractor shall thoroughly inspect the completed system to assure compliance 
with this document, project plans and specifications, and applicable Codes and 
Standards.  IMPORTANT:  This must include an operational test of each waterflow 
alarm switch and all system supervisory devices (valve tamper, hi-low air pressure, 
pump status, etc.) in coordination with fire alarm system contractor, prior to 
inspection by the Engineer or the City. 

2. Where a fire pump or booster pump is provided, acceptance testing shall be in 
accordance with NFPA 20, Standard for the Installation of Stationary Pumps for Fire 
Protection. Factory authorized representatives of the pump manufacturer, the 
controller manufacturer, and the transfer switch manufacturer shall be present for 
the field acceptance test.  The contractor is requested to notify all authorities having 
jurisdiction two weeks in advance of the acceptance test. 

3. Hydrostatic tests shall be done with all sprinkler heads installed.  Where a system is 
being expanded, or renovated, the sprinkler contractor is responsible for the integrity 
of all new piping plus existing piping within three feet of new or renovation work, and 
the owner is responsible for the integrity of the balance of the system during the 
hydrostatic test. 

D. Final Inspection by Owner and Engineer 

1. The Engineer and City of Burlington Fire Marshal will inspect each sprinkler system 
installation in city-owned buildings after the contractor has completed required 
inspections and has submitted the NFPA 13 certifications.  This inspection will be 
scheduled through the Engineer. 

2. All sprinkler systems will be visually inspected, in addition to having their alarm and 
supervisory signal initiating devices spot checked for proper function and adjustment.  
For wet pipe systems, the inspector’s test valves will be exercised, and alarm response 
time determined.  Dry pipe systems will be tripped wet and timed for sustained flow 
at the inspector’s test outlet.   

END OF SECTION 211313 
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