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SECTION 21 0000 - GENERAL FIRE SUPPRESSION REQUIREMENTS 

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. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 
2. Mechanical sleeve seals. 
3. Sleeves. 
4. Escutcheons. 
5. Grout. 
6. Fire-suppression demolition. 
7. Concrete bases. 
8. Supports and anchorages. 
9. New equipment/component bar coding (see 3.7 near end of this section). 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated 
spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters. 

1.4 SUBMITTALS 

A. Welding certificates. 

B. Qualifications for installing and maintenance technicians. 
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C. At closeout, Northwestern Maintenance Requirement Forms, see Division 1 for more information. 

D. In addition to any fire suppression system documents that are required to be submitted in other 
Division 21 sections, drawings are also to be submitted review and approval to the Northwestern 
University Plumbing Shops and Risk Assessment Offices. 

E. In Microsoft Excel, a complete sprinkler device report is required, which covers all sprinkler 
devices by location, per building served.  Report to include all system components identified on 
the risers, total number of sprinklers per floor, flow switches, tampers, FDC's, inspectors test 
valves, standpipes, backflow preventers, gauges, hose connections and cabinets, and all other 
similar and required components.  The University can provide a sample of the report when 
requested. 

F. Maps:  Per the University requirements (and samples can be obtained from them if requested), 
all system components shall be shown and identified on what the University calls their "Maps."  
The University will provide cadd floor plans for this use, and system schematics are to be proved 
as a part of this "mapping" effort.  All of the same components as described in item D directly 
above are required to be shown and noted, as well as the system schematics that are required. 
PDF and cadd electronic files are required, as well as two (2) sets of 11x17 paper sets, organized 
and bound in a University approved method.  For the cadd files, the drawings shall be built in 
layers so that individual similar entities are layered together.  Separate sets are required per 
building.    

1.5 QUALITY ASSURANCE AND COORDINATION 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes involved 

and that certification is current. 

C. Electrical Characteristics for Fire-Suppression Equipment:  Equipment of higher electrical 
characteristics may be furnished provided such proposed equipment is approved in writing and 
connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If 
minimum energy ratings or efficiencies are specified, equipment shall comply with requirements. 

D. Comply with applicable codes, standards, and requirements of authorities having jurisdiction.  For 
the Chicago campus, the Chicago Building Code shall be consulted for deviations from NFPA 
standards. 

E. Comply with the Illinois Building Code and Fire Code, and required references, the City of Chicago 
Building Code, Fire Prevention Code, and required references, and with all other requirements of 
the local Authority Having Jurisdiction (AHJ). In cases where these requirements deviate from the 
project contract documents, the most stringent shall govern. 

F. System Designs:  Shall be provided by a properly qualified and licensed Professional Engineer. 

G. All system designs, materials, and installations shall meet applicable FM Global requirements. 
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H. Comply with most current edition of the Northwestern University Design Guidelines. 

I. Shutdown Coordination:  All shutdowns shall be requested from the respective University Project 
Manager.  All shutdowns must have a Shutdown Request Form filled out and submitted to the 
appropriate University Trade Shop 48 hours in advance.  Emergency situations will be handled 
on a case-by-case basis. 

1.6 SPECIAL WARRANTIES 

A. 5 year service warranty from date of project handover to Owner at beneficial occupancy, see 
Division 01 for more information.  These warranties shall also include a 4 hour response to 
emergency service calls, parts and labor, and maintenance per all applicable NFPA codes and 
standards, and per City of Evanston and City of Chicago requirements (based on project location). 

PRODUCTS 

2.1 EQUIPMENT AND MATERIALS: 

A. All equipment and materials shall be furnished in strict accordance with the instructions of the 
manufacturer of the equipment named, according to NFPA and FM Global requirements and 
standards, and according to Specification requirements.  Bids shall be based upon one of the 
manufacturers specified.  

B. Where multiple manufacturers are named the drawings and specifications are based on the 
requirements and layouts for the equipment of the first named manufacturer, any changes 
required by the use of other named manufacturers such as revisions to foundations, bases, 
piping, controls, wiring, openings, and appurtenances shall be made by the Contractor at no 
additional cost to the University. 

C. As system flows, tampers, etc need to be connected to facility fire alarm system (by the FA 
contractor) and the University DDC/SCADA/BAS system(s) (by the Div. 25 contractor), the flows, 
tampers, and other similar devices are to be furnished with two sets of contacts so that the fire 
alarm contractor can tie to one set and the Division 25 contractor can tie to the other set. 

2.2 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 21 Sections for pipe, tube, and fitting materials and joining methods.  
No cast fittings allowed for new piping, all must be malleable iron or steel (for couplings), as 
applicable with specific piping system. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.3 JOINING MATERIALS 

A. Refer to individual Division 21 Sections for special joining materials not listed below. 

B. Pipe-Flange Gasket Materials:  ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch 
maximum thickness unless thickness or specific material is indicated. 
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C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

D. Brazing Filler Metals:  AWS A5.8, BCuP Series or BAg1, unless otherwise indicated. 

E. Welding Filler Metals:  Comply with AWS D10.12. 

2.4 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve. 

B. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type and number 
required for pipe material and size of pipe. 

C. Pressure Plates:  Stainless steel.  Include two for each sealing element. 

D. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing 
elements.  Include one for each sealing element. 

2.5 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded 
longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends 
and integral waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 
clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

2.6 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit 
around pipe, and tube, that completely covers opening. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated 
finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:  Polished chrome-plated. 

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 

1. Finish:  Polished chrome-plated. 
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2.7 GROUT 

A. Description:  ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume-adjusting, non-staining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

EXECUTION 

3.1 FIRE-SUPPRESSION DEMOLITION 

A. Refer to Division 01 Section covering cutting and patching and the Division 02 Section covering 
demolition for general demolition requirements and procedures. 

B. For renovations/additions, disconnect, demolish, and remove fire-suppression systems, 
equipment, and components indicated to be removed. 

1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug 
remaining piping with same or compatible piping material. 

2. Piping to Be Abandoned in Place:  Not allowed, all piping no longer needed is to be 
removed. 

3. Equipment to Be Removed:  Disconnect and cap services and remove equipment. 
4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, 

clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment 
operational. 

5. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove 
equipment and deliver to Owner. 

C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove 
damaged or unserviceable portions and replace with new products of equal capacity and quality. 

3.2 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 21 Sections specifying specific 
systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations.  Install piping as indicated unless 
deviations to layout are approved on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 
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F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Select system components with pressure rating equal to or greater than system operating 
pressure in accordance with applicable NFPA document. 

K. Install escutcheons for penetrations of walls, ceilings, and floors. 

L. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 
and concrete floor and roof slabs. 

M. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve 
for installing mechanical sleeve seals. 

1. Install steel pipe for sleeves smaller than 6 inches in diameter. 
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter. 
3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required 

for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between pipe and sleeve.  Tighten bolts against pressure 
plates that cause sealing elements to expand and make watertight seal. 

N. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal 
pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular 
clear space between pipe and sleeve for installing mechanical sleeve seals. 

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required 
for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between pipe and sleeve.  Tighten bolts against pressure 
plates that cause sealing elements to expand and make watertight seal. 

O. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 Section 
"Penetration Firestopping" for materials. 

P. Verify final equipment locations for roughing-in. 

Q. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 

R. For all systems utilizing water from a campus main, all connections to same shall include a 
properly rated check valve and isolation valve, in addition to any required backflow preventers, 
etc. 

S. For water based suppression systems, for multi-story buildings, each branch off a riser per floor, 
is to have a properly rated check valve. 
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3.3 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 21 Sections specifying 
specific systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
ends.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads 
full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  
Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding 
operators according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

3.4 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's 
written instructions and according to seismic codes at Project. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both 
directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 
install dowel rods on 18-inch centers around the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 
base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 
6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
7. Use 3000-psi 28-day compressive-strength concrete and reinforcement as specified in 

Division 03 Section "Cast-in-Place Concrete" 

3.5 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 



NORTHWESTERN UNIVERSITY 
PROJECT NAME ____________ FOR: ___________ 
JOB # ________ ISSUED: 11/06/2017 

GENERAL FIRE SUPPRESSION REQUIREMENTS 21 0000 - 8 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor fire-suppression materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.6 GROUTING 

A. Mix and install grout for fire-suppression equipment base bearing surfaces, pump and other 
equipment base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

3.7 NEW WORK BAR CODING 

A. Coordinate with University, and bar code all new Division 21 equipment and components for them, 
according to their requirements.  Requirements include, but not limited to, being iPad compatible, 
have the ability to call up maps of the areas on bar code scan, must have safeguards built in to 
flag missing extinguishers and/or other items, and the devices on the maps need to be color 
coded based on inspection status. 

3.8 SYSTEM TESTING 

A. All system testing to meet local jurisdiction and fire fighting authority, applicable NFPA codes and 
standards (NFPA 10, 101, 2001, 96, and other as applicable), and FM Global requirements.  
Testing methods (initial installation for acceptance and then weekly, monthly, quarterly, semi-
annually, and annually as required) to be included, and tests to be used are ones that actually 
flow water (depending on exactly what type of system or component is being tested). 

END OF SECTION 21 0000 


