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This edition of NFPA 241, Standa·rd far Safegua·rding Canstntctian, Alteratian, and Demolition 
Operations, was prepared by the Technical Committee on Construction and Demolition. It was issued 
by the Standards Council on March 18,2021, with an effective date of April 8, 2021, and supersedes 
all previous editions. 

This document has been amended by one or more Tentative Interim Amendments (TIAs) and/or 
Errata. See "Codes & Standards" at www.nfpa.org for more infonnation. 

This edition ofNFPA 241 was approved as an American National Standard on AprilS, 2021. 

Origin and Development ofNFPA 241 

\1\Tork on the subject of construction, alteration, and demolition operations began in 1930, when 
the NFPA Committee on Consuuction Operations developed the docwnent, Recommended Good 
Practice Requirements for Building Construction Operations. This text wa� adopted by the NFPA, with 
revisions, in 1933. In 1942, a tentative revision was submitted, and, while no official action was taken, 
the revision was published subsequently for information purposes in Volume ill of the National Fi1·e 
Codes® published by the NFPA 

The NFPA Committee on Building Construction had jurisdiction over this standard when a 
tentative text prepared by that committee was adopted at the 1957 NFPA Annual Meeting. That text 
was unanimously approved by the NFPA in 1958. Complete revisions were adopted by the NFPA in 
1968 and 1973. An editorial revision was approved in 1975 that bwught the standard into 
conformance witl1 tl1e NFPA Manual of Style. The standard was substantively reconfirmed in 1980. 

\!\'hen the document was reconfirmed in 1980, it came under the Technical Committee on 
Building Construction. The 1986 edition rept·esented a complete rewrite, the result of a 
comprehensive review by the committee. The 1986 update changed the format in which the 
safeguards were presented. Chapters 1 ilirough 5 were general in namre and applied to both 
consu·uction and demolition processes. Chaptet· 6 pt·esented the specifics associated only with 
construction processes. Chapter 7 addressed the specifics of demolition. A new Chapter 8 included 
mandatory references with which various provisions of the standard were required to comply. Nearly 
20 codes and standards were referenced in a mandatory fashion. 

The 1986 edition also expanded the treatment of items related to an overall consu·uction and 
demolition fire safety plan. Definitions were expanded and added to cover terms with meanings that 
were unique to the standard. Tempot·ary heating equipment was required to be listed. The section 
on smoking was expanded. Trash disposal was broadened to include housekeeping. Outside chutes, 
fire cutoff.�, and explosives used in demolition were addressed. Material on temporary standpipes was 
included in this edition. 

The 1989 edition included a complete rewrite of the section on roofing operations and greatly 
expanded the associated appendix items to address torch-applied roofing in additional detaiL A new 
chapter on underground operations was added. 

Revisions to the 1993, 1996, and the 2000 editions mainly consisted of reformatting and 
clarifications. 

The 2004 edition changes mainly consisted of the elimination of exceptions and the reversal of 
units of measurement for compliance with tl1e Manual of Style fm· NFPA 1echnical Committee Documents. 

Revisions for the 2009 edition included a requirement for a 2-hour fit·e watch following torch­
applied roofing operations and new provisions for exterior trash chutes. 

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 02169. 
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Changes in the 2013 edition included additional requirement� for temporary heating equipment, an expansion of items 
needed in a conso·uction ot· demolition fire safety program, and an updating of t·efet·ences related to underground air quality. 

The 2019 edition included not only a number of clarifications but an introduction of new requirements. A special provision 
was added to the application section that allows the authority having jurisdiction to implement portions of the standard as 
appropriate. Recognizing that temporary heating equipment and cooking equipment continue near d1e top of the list for 
ignition sources in the construction environment, new provisions were added to reinforce the need to secure such equipment 
to prevent it from being displaced. A new requirement was added to ensure that electrical service disconnecting means are 
readily accessible and cleady labeled as such. A reference to NFPA 56 was added with regat·d to cleaning and purging of fuel 
gas piping during both the installation and removal process of such systems. A requirement for guard services is now 
specifically mandated for a building using combustible conso·uction that is more d1an 40 feet above grade. A new section was 
added to Chapter 11 that deals with standpipe installation in twmels under construction to coordinate with the t·equirements 
of NFPA 502. Finally, a new chapter dealing with tall timber so·ucrures was included in this edition. This was in anticipation of 
codes in the United States and other countries that will expand the use of heavy timber construction beyond the traditional 
height lirni ts of six stories. 

The 2022 edition provides substantial changes as a result of a comprehensive review by the committee. These changes 
include new material on a variety of construction, alteration, and demolition operation topics, as well as a detailed 
reorganization of the standard. Chapter 4, General Requirements, has grouped existing and new content into one chaptet· for 
ease of use to the reader. Several sections in Chapter 4 have significant revisions, including requirements concerning both the 
Fire Prevention Program, as well as the Fire Prevention Program Manager. These revisions have been added after carefi1l 
t·eview of t·ecent fire events over the past several years. Chapter 8, Sajegtw1·ding Construction and Alteration Operations, pmvides 
new references to NFPA 909 and NFPA 914 to specifically address historic so·uctures and culmral resource properties. A new 
Chapter 13, Safeguanling Construction Operations fm· Lmge Wood StructuTes, provides requirements for large wood frame so-ucn1res 
for the first time within NFPA 241. Finally, updates to other chapters, Annex A, referenced publications, and informational 
references provide further requirements and guidance for the protection of buildings during construction, alteration, and 
demolition. 

2022 Edition 



COMMI TIEE PERSONNEL 

Technical Committee on Construction and Demolition 

Bruce G. Campbell, Chair 
JENSEN HUGHES, TX [SE] 

Juan Francisco Aleman, Elephas Engineering Services, LLC, MD 
[SE] 

William Ambrefe, City of Beverly, MA [E] 

James Mongeau, Space Age Electronics, Inc., MA [M] 
Rep. National Electrical Manufacturers Association 

Raymond C. O'Brocki, American Wood Council, MD [M] 
Rep. American Wood Council 

DanieiJohn O'Connell, SAFETRAN, LLC, C A  [SE] 

241-3 

Matthew James Bourque, W.S. Development, MA [SE] 

William C. Bracken, Bracken Engineering, Inc., FL [SE] 

Michael E. Carsillo, Palm Beach Gardens Fire Rescue, FL [E] 
Rep. International Fire Marshals Association 

Mark Chrisman, Henderson Engineers, KS [SE] 

Joel C. Pickering, Lendlease (US) Construction LMB Inc., MA [ U] 

Christopher J. Reitz, Thomas jefferson University and Hospitals, PA 
[U] 

Timothy Clarke, UA Sprinkler Fitters Local #696, NJ [L] 

Sheldon Dacus, Security Fire Protection Company, TN [IM] 
Rep. National Fire Sprinkler Association 

RichardJ. Davis, FM Global, lVIA [I] 

Rep. American Society for Healthcare Engineering 

Patrick C. Rhinehart, Nonhside Hospital, GA [U] 

David P. Ringley, Columbus Division of Fire, OH [E] 

Richard Jay Roberts, Honeywell Fire Safety, lL [M] 
Rep. Automatic Fire Alarm Association, Inc. Nicholas A. Dawe, Cobb County Fire Marshal's Office, GA [E] 

Michael DeBlasio, M. DeBlasio, Inc., MA [IM] 

Donald Fess, Harvard University, MA [U] 

DonJ. Foti, UCOR, FL [E] 

Jonathan Thomas Shriner, US Architect of the Capitol, DC [ U] 

Duane R. Smith, National Energy Management Institute Inc., IN 
[M] 

James W. Gaut, Marriott Vacarions Worldwide, FL [U] 
Chris Towski, Cambridge Fire Department, M A  [L] 

Rep. International Association of Fire Fighters 

Patsy Warnick, Montgomery County, MD [E] Donald G. Goosman, Wiss.Janney Elstner Associates, Inc., IL [SE] 

DanielL. Haynes, Lawrence Livermore National Laboratory, C A  
[ U] 

Jason Hurin, Travelers Insurance, ME [I] 

Justin V. Kersey, Allianz, CO [l] 

Craig Kolakowski, The Hartford Insurance Company, FL [I] 

Hollis J. Leary, SLS Consulting, Inc., FL [U] 

CurtisJ. Westrick, Zurich Services Corporation, 01-I [I] 

MichaelS. White, Siemens Building Technologies, NC [M] 

Ronald W. Woodfin, Teu·aTek, lnc./ AES Corporation, CO [SE] 

DavidK. Young, Idaho National Laboratory, ID [RT] 

Rep. Builders A�sociation of South Florida 

Richard A. Bauer, Honeywell Security and Fire, CT [M] 
(AlL to .James Mongeau) 

David M. Hope, TetraTek Inc. Fire Safety Technologies, TN [SE] 
(AlL to Ronald W. Woodfin) 

MichaelJ.Joanis, National Fire Sprinkler Association (NFSA), MD 
[IM] 

(AlL to Sheldon Dacus) 

James S. Peterkin, TLC Engineering, PA [U] 
( AlL to Christopher .J. Reitz) 

Kevin Carr, NFPA Staff Liaison 

Alternates 

Ken Rose, Sprinkler Fitters Local 183, WI [L] 
(AlL to Timothy Clarke) 

Bradley E. Smeaton,JENSEN HUGHES, CO [SE] 
(Alt. to Bruce G. Campbell) 

Jason E. Webb, Potter Elecu·ic Signal Company, MO [M] 
(AlL to Rkhardjay Roberts) 

This list rejn-esenls the membership at the time the Committee was balloted on the final text of this edition. 
Since that time, changes in the membership ma)' have ocett1Ted. A lie)' to classifications isfottnd at the 
back of lhe document. 

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of 
the Association or any document developed by the committee on which the member serves. 

Committee Scope: This Committee shall have primary responsibility for documents on the 
identification and control of fire hazards associated with the construction, alteration, and 
demolition of buildings, tunnels, and bridges not othenvise covered by other NFPA 
standards. 

2022 Edition 



241-4 SAFEGUARDING CONSTRUCTION, ALTERATION, AND DEMOLITION OPERATIONS 

Chapter I Administration ........................................... . 
l . l  Scope . .................................................................. . 

1.2 Purpose . .............................................................. . 
1.3 Application . ......................................................... . 
1.4 Equivalency . ........................................................ . 
1.5 Units and Formulas . ........................................... . 
1.6 Enforcement. ...................................................... . 

Chapter 2 Referenced Publications ........................... . 
2.1 General . ............................................................... . 
2.2 NFPA Publications .............................................. . 
2.3 Other Publications . ............................................ . 
2.4 References for Extracts in Mandatory Sections. 

Chapter 3 Definitions .................................................. . 
3.1 General. ............................................................... . 
3.2 NFPA Official Definitions . ................................. . 
3.3 General Definitions . ........................................... . 

Chapter 4 General Requirements .............................. . 
4.1 Owner's Responsibility for Fire Protection . ...... . 
4.2 Fire Prevention Program . ................................... . 
4.3 Fire Protection . ................................................... . 
4.4 Means of Egress . ................................................. . 
4.5 Notification and Emergency Reporting . ........... . 
4.6 Fire Alarm Systems . ............................................ . 
4. 7 Standpipes . .......................................................... . 
4.8 Hydrants . ............................................................. . 
4.9 Fire Detection and Alarms . ................................ . 
4.10 First-Aid Fire-Fighting Equipment. .................... . 
4.11 Temporary Protection During Construction, 

Alteration, or Demolition . ................................. . 
4.12 Access for Fire Fighting . ..................................... . 
4.13 Consu·uction Materials for Enclosures and Fire 

Separation . .......................................................... . 
4.14 Installation, Testing, and Maintenance . ............ . 
4.15 Fire Protection Markings ................................... . 

Chapter 5 Temporary Construction, Equipment, and 
Storage ........................................................ . 

5.1 Application . ........................................................ .. 
5.2 Temporary Offices and Sheds . ........................... . 
5.3 Temporary Enclosures . ...................................... .. 
5.4 Equipment. ......................................................... . 

Chapter 6 Utilities ....................................................... . 
6.1 Electrical. ............................................................ . 
6.2 Fuel Gas . .............................................................. . 
6.3 Water Supply . ...................................................... . 
6.4 Permanent Heating Equipment. ....................... . 
6.5 Natural Gas . ....................................................... .. 

Chapter 7 Processes and Hazards .............................. . 
7.1 Hot Work . ............................................................ . 
7.2 Thermit Welding . ............................................... . 
7.3 Heating and Cooling EquipmenL Used During 

Construction, Alteration, or Demolition . ......... . 
7.4 Smoking . ............................................................. . 
7.5 Waste Disposal. ................................................... . 
7.6 Construction Material and Equipment 

Storage . ............................................................... . 
7.7 Scaffolding, Shoring, and Forms . ...................... . 
7.8 Flammable and Combustible Liquids and 

Flammable Gases . ............................................... . 
7.9 Explosive Materials . ............................................ . 
7.10 Cooking . .............................................................. . 

2022 Edition 

241-6 
241-6 
241-6 
241-6 
241-6 
241-6 
241-6 

241-6 
241-6 
241-6 
241-7 
241-7 

241-7 
241-7 
241-7 
241-8 

241-8 
241-8 
241-9 
241-9 

241-10 
241-10 
241-l l  
241-II 
241-II 
241-II 
241-12 

241-12 
241-12 

241-13 
241-14 
241-14 

241-14 
241-14 
241-14 
241-14 
241-14 

241-15 
241-15 
241-15 
241-15 
241-15 
241-15 

241-16 
241-16 
241-16 

241-16 
241-16 
241-16 

241-17 
241-17 

241-17 
241-17 
241-17 

Contents 

7.11 Asbestos . .............................................................. . 

Chapter 8 Safeguarding Construction and Alteration 
Operations .................................................. . 

8.1 General. ............................................................... . 

8.2 Cultural Resource Properties . ............................ . 
8.3 Historic Structures . ............................................. . 

8.4 Impairments . ....................................................... . 

Chapter 9 Safeguarding Demolition Operations ...... . 
9.1 General. ............................................................... . 
9.2 Special Precautions . ........................................... . 
9.3 Heating and Cooling Equipment . ..................... . 
9.4 Smoking . ............................................................. . 
9.5 Demolition Using Explosives . ............................ . 
9.6 Utilities . ............................................................... . 
9.7 Fire Cutoffs . ........................................................ . 
9.8 Fire Protection During Demolition . .................. . 

Chapter I 0 Safeguarding Roofing Operations ............ . 
10.1 General. ............................................................... . 

10.2 Asphalt and Tar Kettles . ..................................... . 
10.3 Single-Ply and Torch-Applied Roofing Systems. 
10.4 Fire Extinguishers for Roofing Operations . ..... . 
10.5 Fuel for Roofing Operations . ............................. . 

Chapter I I  Safeguarding Underground Operations .. . 
11.1 General. ............................................................... . 

11.2 Emergency Procedures . ..................................... . 
11.3 Fire Detection, Protection, and 

Communications Systems . ................................. . 

11.4 Electrical . ............................................................ . 

l l.5 Hazardous Operations and Procedures . ........... . 
11.6 Storage . ............................................................... . 

11.7 Equipment. ......................................................... . 
l l.8 Standpipe Installations in Tunnels Under 

Construction . ...................................................... . 

Chapter 12 Safeguarding Construction Operations 
for Tall Mass Timber Wood Structures .... . 

12.1 General. . .............................................................. . 
12.2 Roofing Operations . ........................................... . 
12.3 Fire Exposure Analysis . ..................................... .. 
12.4 Wood Structural Panels . ..................................... . 
12.5 Site Security . ........................................................ . 
12.6 Water Mains, Standpipes, Hydrants, and Fire 

Department Connections . ................................. . 
12.7 Fire Protection Systems . ..................................... . 

12.8 Hot Work . ............................................................ . 
12.9 Temporary Heat. ................................................. . 
12.10 Temporary Lighting . .......................................... . 

Chapter 13 Safeguarding Construction Operations 
for Large Wood Frame Structures ............ . 

13.1 General. ............................................................... . 
13.2 Roofing Operations . ........................................... . 
13.3 Fire E.xposure Analysis . ...................................... . 
13.4 Site Security . ........................................................ . 
13.5 Water Mains, Standpipes, Hydrants, and Fire 

Department Connections . ................................. . 
13.6 Fire Protection Systems . ..................................... . 
13.7 Hot Work . ............................................................ . 
13.8 Temporary Heat. ................................................. . 
13.9 Temporary Lighting . .......................................... . 

Annex A Explanatory Material ................................. . 

241-17 

241-18 
241-18 
241-18 
241-18 
241-18 

241-18 
241-18 
241-18 
241-18 
241-18 
241-18 
241-18 
241-18 
241-18 

241-18 
241-18 
241-18 
241-19 
241-19 
241-20 

241-20 
241-20 
241-20 

241-20 
241-21 
241-21 
241-21 
241-21 

241-22 

241-22 
241-22 
241-22 
241-22 
241-22 
241-22 

241-22 
241-22 
241-22 
241-22 
241-23 

241-23 
241-23 
241-23 
241-23 
241-23 

241-23 
241-23 
241-23 
241-23 
241-23 

241-23 



CONTENT S 241-5 

Annex B Informational References ......................... . 241-31 Index 241-33 

2022 Edition 



241-6 SAFE GUARDING CONSTRUC TION, ALTERATION, AND DEMOLITION OPERATIONS 
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Safeguarding Construction, Alteration, and 
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IMPORTANT NOTE: This NFPA document is made ava.ilable for 
use subject to important rwtices and legal disclaimers. These rwtices 
and disclaimers appear in all publications containing this document 
and may be found under the heading "Important Notices and 
Disclaimers Concerning NFPA Standards. " They can also be viewed 
at www. n.JPa.org! disclaimers or obtained on request from NFPA. 

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of 
NFPA codes, standards, recommended practices, and guides (i.e., 
NFPA Standards) are released on sch.eduled revision cycles. This 
edition may be superseded by a later one, or it may be amended 
outside of its scheduled revision cycle through the issuance of Tenta­
tive Interim Amendments (TIAs). An official NFPA Standard at any 
point in time consists of the current edition of the document, together 
with all TIAs and Errata in effect. To verifY that this document is the 
current edition or to determine if it has been amended by TIAs or 
Errata, please consult the National Fire Codes® Subscription Service 
or the "List of NFPA Codes & Standards" at wwm nfpa.org/ docinfo. 
In addition to TIAs and Errata, the document information pages also 
include the option to sign up for alerts for individual documents and 
to be involved in the development of the next edition. 

NOTICE: An asterisk (*) following the number or letter 
designating a paragraph indicates that explanatory material on 
the paragraph can be found in Annex A. 

A reference in brackets [ l following a section or paragmph 
indicates material that has been exu·acted from another NFPA 
document. Exu·acted text may be edited for consistency and 
style and may include the t·evision of internal paragraph refer­
ences and other references as appropriate. Requests for inter­
pretations or revisions of exu·acted text shall be sent to the 
technical committee responsible for the source document. 

Information on referenced and exu·acted publications can 
be found in Chapter 2 and Annex B. 

Chapter I Administration 

I. I* Scope. This standard shall apply to structures in the 
course of consu·uction, alteration, or demolition, including 
those in underground locations. 

1.2 Purpose. This standard is intended to prescribe minimum 
safeguards for construction, alteration, and demolition opera­
tions in order to provide reasonable safety to life and property 
from fire during such operations. 

1.3 Application. 

1.3.1 * This standard provides measures for preventing or 
minimizing fire damage dut·ing construction, alteration, and 
demolition operations. 

1.3.2* The public fire department and other fire protection 
authot·ities also shall be consulted for guidance. 

1.3.3 Alteration activities shall be permitted to require the use 
of both the demolition and construction activity requirements, 
as applicable. 

2022 Edition 

1.3.4 A fire safety program shall be included in all construc­
tion, alteration, ot· demolition contracts, and the right of the 
owner to administer and enforce this program shall be estab­
lished, even if the building is entirely under the jurisdiction of 
the conu·actor. 

1.4 Equivalency. Nothing in this standard is intended to 
prevent the use of systems, methods, or devices of equivalent or 
superior quality, strength, fire resistance, effectiveness, durabil­
ity, and safety over those prescribed by this standard. 

1.5 Units and Formulas. 

1.5.1 SI Units. Meu·ic units of measurement in this standard 
are in accordance with the modernized metric system known as 
the International System of Units (SI). 

1.5.2 Primary Values. The SI value for a measurement and 
the inch-pound value given in parentheses shall each be accept­
able for use as primary units for satisfying the requirements of 
this standard. 

1.6 Enforcement. 

1.6.1 This standard shall be administered and enforced by the 
authority having jurisdiction (AHJ) designated by the govern­
ing authority. 

1.6.2 The AHJ shall determine whether the provisions of this 
standard have been met. 

1.6.3* The AHJ shall be permitted to accept partial require­
ments of this standard. 

Chapter 2 Referenced Publications 

2.1 General. The documents or portions thereof listed in this 
chapter are referenced within this standard and shall be 
considered part of the requirements of this document. 

2.2 NFPA Publications. National Fit·e Protection Association, 
1 Batterymarch Park, Quincy, MA 02169-7471. 

NFPA 1, Fire Code, 2021 edition. 
NFPA 10, Standard for Portable Fire l!.xtinguishers, 2022 edition. 
NFPA 13, Standard fo1· the Installation of Spr inkler Systems, 2022 

edition. 
NFPA 14, Standard for the Installation of Standpipe and Hose 

Systems, 2019 edition. 
NFPA 20, Standard fm· the Installation of Stationm·y Pumps fo1· 

Fire Pmtection, 2022 edition. 
NFPA 24, Standard for the Installation of Private FiTe Service 

Mains and TheiT Appurtenances, 2022 edition. 
NFPA 25, Standa·rd for the Inspection, Testing, and Maintenance 

of Wate1�Based Fin1 Protection Systems, 2020 edition. 
NFPA 30, Flammable and Combustible Liquids Code, 2021 

edition. 
NFPA 31, Standm·d fo1· the Installation of Oil-Burning Equipment, 

2020 edition. 
NFPA 51, Standard fo·r the Design and Installation of Oxygen-Fuel 

Gas Systems for Welding, Cutting, and Allied Processes, 2018 edition. 
NFPA 51 B, Standard for Fi:re Prevention During Welding, Cutting, 

and Other Hot Work, 2019 edition. 
NFPA 54, National Fuel Gas Code, 2021 edition. 
NFPA 55, Comfn-essed Gases and C!yogenic Fluids Code, 2020 

edition. 
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NFPA 56, Standard Jar Fin! and .IJxplosion Prevention During 
Cleaning and Pu1ging of Flammable Gas Piping Systerns, 2020 
edition. 

NFPA 58, Liquefied Petroleum Gas Code, 2020 edition. 
NFPA 7r?', National Elect1ical Code®, 2020 edition. 
NFPA 70£®, Standard Jar Electrical Safety in the Warkplac�, 2021 

edition. 
NFPA 7'P, National Fin! Alarm and Signaling Code®, 2022 

edition. 
NFPA 80, Standard Jm· Fire Doors and Other Opening Pmtectives, 

2022 edition. 
NFPA JOJ®, Life Safety Code®, 2021 edition. 
NFPA 130, Standm·d jm· Fixed Guideway Transit and Passenge1· 

Rail Syst,erns, 2020 edition. 
NFPA 211, Standard fm· Chimneys, Fireplaces, Vent5, and Solid 

Fuel-Burning Appliances, 2019 edition. 
NFPA 259, Standard Test Method for Potential Heat of Building 

Matmials, 2018 edition. 
NFPA 495, E:xplosive Matmials Code, 2018 edition. 
NFPA 701, Standard Methods of Fin: Tests fm· Flame Propagation 

of Textiles and Films, 2019 edition. 
NFPA 704, Standm·d Systemjm· the Identification of the Hazm·ds of 

Mate?ials far J£mergency Response, 2022 edition. 
NFPA 909, Code for the Protect ian of Cultural Resource Properties 

-Museums, Libraries, and Places of Worship, 2021 edition. 
NFPA 914, Code Jar the Protectian of Histmic Structures, 2019 

edition. 
NFPA 1006, Standard fm· Technical Rescue Personnel Professional 

Qualifications, 2021 edition. 
NFPA 1620, Standard fm· Pre-Incident Planning, 2020 edition. 
NFPA 1670, Standa1·d an Gperatians and Prainingjm· Technical 

Sem·ch and Rescue Incidents, 2017 edition. 
NFPA 1963, Standard fm· Fh·e Hose Connections, 2019 edition. 
NFPA 500r?', Building Constructian and Safety Cod�, 2021 

edition. 

2.3 Other Publications. 

2.3.1 ASTM Publications. ASTM International, 100 Barr 
Harbor Drive, P.O. Box C700, West Conshohocken, PA 
19428-2959. 

ASTM E84, Standanl Test Method jm· Surface Buming Character­
istics of Building Materials, 2019a. 

ASTM £136, Standard Test Method far Assessing Combustibility of 
Mate1·ials Using a Vertical Tube Furnace at 750°C, 2019a. 

ASTM £2652, Standard Test Method jo1· Assessing Combustibility 
of Matmials U5ing a Tube Furnace with a Cone-shaped Ai1jlow Stabil­
izer at 750°C, 2018. 

ASTh1 £2965, Standard Test Method for Determinatian of Low 
Levels of Heat Release Rate for Matmials and Pmduct5 Using an 
Oxygen Cansumption Calorimete-1; 2017. 

2.3.2 FM Approvals. FM Approvals, 1151 Boston-Providence 
Turnpike, P.O. Box 9102, Norwood, MA 02062. 

ANSI/FM 4950, Welding Pads, Welding Blankets and Welding 
CuTtainsfm· Hot Wm"k Gpm"Cttions,July 2014. 

2.3.3 UL Publications. Underwriters LaboratOI'ies Inc., 333 
Pfingsten Road, Northbrook, IL 60062-2096. 

UL 723, Test joT Surface B-urning Chamctmistics of Building Mate­
?ials, 2018. 

2.3.4 Other Publications. 

Meniam-Webster\ Collegiate Dictionmy, 11th edition, Men·iam­
'"'ebster, Inc., Springfield, MA, 2003. 

2.4 References for Extracts in Mandatory Sections. 

NFPA 51 B, StandaTd far FiTe Preventian Dll:ling Welding, Cutting, 
and Other Hot Wark, 2019 edition. 

NFPA 58, Liquefied Petmleum Gas Code, 2020 edition. 
NFPA 287, Standard Test Methods fm· Measw-ement of Flammabil­

ity of Mate1ials in Clean morns U5ing a Fim Propagation AppaTatus 
(FPA), 2017 edition. 

NFPA 600, StandaTd an Facility Fire B1igades, 2020 edition. 
NFPA 500o®, Building Constructian and Safety Co�, 2021 

edition. 

Chapter 3 Definitions 

3.1 General. The definitions contained in this chapter shall 
apply to the terms used in this standard. Where terms are not 
defined in this chapter or within another chapter, they shall be 
defined using their ordinarily accepted meanings within the 
context in which they are used. Merriam-Webster's Collegiate 
Dictionary, 11th edition, shall be the source for the ordinarily 
accepted meaning. 

3.2 NFPA Official Definitions. 

3.2.1 * Approved. Acceptable to the authority having jurisdic­
tion. 

3.2.2* Authority Having Jurisdiction (AHJ). An organization, 
office, or individual responsible for enforcing the requirements 
of a code or standard, or for approving equipment, materials, 
an installation, or a procedure. 

3.2.3* Listed. Equipment, materials, or services included in a 
list published by an organization that is acceptable to the 
authority having jurisdiction and concerned with evaluation of 
products or services, that maintains periodic inspection of 
production of listed equipment or materials or periodic evalua­
tion of services, and whose listing states that either the equip­
ment, material, or service meets appropriate designated 
standards or has been tested and found suitable for a specified 
purpose. 

3.2.4 Shall. Indicates a mandatory requirement. 

3.2.5 Should. Indicates a recommendation or that which is 
advised but not required. 

3.2.6 Standard. An NFPA Standard, the main text of which 
contains only mandatory provisions using the word "shall" to 
indicate requirements and that is in a form generally suitable 
for mandatory reference by another standard or code or for 
adoption into law. Nonmandatory provisions are not to be 
considered a part of the requirements of a standard and shall 
be located in an appendix, annex, footnote, informational 
note, or other means as permitted in the NFPA Manuals of 
Style. When used in a generic sense, such as in the phrase 
"standards development process" or "standards development 
activities," the term "standards" includes all NFPA Standards, 
including Codes, Standat·ds, Recommended Practices, and 
Guides. 
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3.3 General Definitions. 

3.3.1 Critical Heat Flux (CHF). The minimum heat flux at or 
below which there is no ignition. (287, 2017] 

3.3.2 Cross Laminated Timber (CLT). A prefabricated engi­
neered wood product consisting of not less than tht·ee layers of 
solid-sawn or su·uctural composite lumber where the adjacent 
layers are cross-laminated and bonded with structural adhesives 
to form a solid wood element. [5000, 2021] 

3.3.3 Fabrics or Plastic Films. See 4.13.1.3. 

3.3.4 Facility Frre Brigade. An organized group of employees 
at a facility who at·e knowledgeable, trained, and skilled in at 
least basic fire-fighting operations, and whose full-time occupa­
tion might be the provision of fire suppression and related 
activities for their employer. [600, 2020] 

3.3.5 Fire Prevention Program Manager (FPPM). See 
Section 4.1. 

3.3.6* High-Rise Building. A building where the floor of an 
occupiable story is greater than 23 m (75 ft) above the lowest 
level of fire department vehicle access. [5000, 20211 

3.3.7* Hot Work. Work involving burning, welding, or a simi­
lar operation that is capable of initiating fires or explosions. 
[5IB, 2019] 

3.3.8 Limited-Combustible Material. See 4.13.1.2. 

3.3.9 Liquefied Petroleum Gas (LP-Gas). Any material having 
a vapor pressure not exceeding that allowed for commercial 
propane that is composed predominantly of the following 
hydrocarbons, either by themselves (except propylene) or as 
mixtures: propane, propylene, butane (normal butane or 
isobutane), and butylenes. [58, 2020] 

3.3.10 Mass Timber. A category of framing styles typically 
characterized by the use of large solid wood panels used for 
walls, floors, and roof construction. 

3.3.11* Modular Construction. A su·ucture or sections of a 
building mat1Ltfacn1red off-site and u·ansported to the point of 
use for installation or connection, with or without other speci­
fied building components, for the purposes of constructing a 
finished building. 

3.3.12 Noncombustible Material. See 4.13.1.1. 

3.3.13* Qualified Agency. Any individual, firm, corporation, 
or company that, either in person or through a representative, 
is regularly engaged in such work, is trained and familiar with 
all precautions required, atld has complied wid1 all the require­
ments of the Al-l]. 

3.3.14 Roofing Kettle. Any container in excess of a 56.8 L 
(15 gal) capacity used for preheating tat·, asphalt, pitch, or simi­
lar substances for waterproofing. 

3.3.15 Roofing System. 

3.3.15.1 Single-Ply &ofing System. A single-layer roof cover­
ing made of plastic, synthetic rubbet·, or modified bitumen. 

3.3.15.2 Tarch-Applied Roofing System. A bituminous roofing 
system using membranes that are adhered by heating with a 
torch and melting an asphalt backcoating instead of 
mopping hot asphalt for adhesion. 
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3.3.16* Structure. That which is built or consu·ucted and limi­
ted to building-s and non building structures. 

3.3.16.1 Protected Structure. A su·ucture equipped with 
operational automatic sprinkler systems or Class I, II, or III 
wet stat1dpipe or dry standpipe systems fOI" fire depat·tment 
use. 

3.3.16.2 Underground Structure. A structure located in an 
underground tunnel, a shaft, a chamber, ot· a passageway; or 
cut and covered excavation. 

3.3.17 Thermal Spraying. A group of welding or allied 
processes in which finely divided metallic or nonmetallic mate­
rials are deposited in a molten or semimolten condition to 
form a coating. The coating material can be in the form of a 
powder, a ceramic rod, a wire, or molten materials. 

3.3.18 Thermit Welding. A welding process that produces 
coalescence of metals by heating them with superheated liquid 
metal resulting from a chemical reaction between a metal 
oxide and aluminum, with or without the application of pres­
sure. Filler metal, where used, is obtained fi·om the liquid 
metal. 

Chapter 4 General Requirements 

4.1 Owner's Responsibility for Fire Protection. 

4.1.1 The owner shall designate a person responsible for the 
Fire Prevention Program. 

4.1.1.1 This person shall ensure that the program is carried 
out to completion. 

4.1.1.2 This person shall have alternate(s) acceptable to the 
Al-IJ. 

4.1.1.3 This person's title shall be Fire Prevention Program 
Manager (FPPM). 

4.1.2 The FPPM shall have the authority to enforce the provi­
sions of this atld other applicable fire protection standards. 

4.1.3* The FPPM shall be a competent person with knowledge 
of the applicable fire protection codes and standat·ds, available 
fire protection systems, and fire inspection procedures. 

4.1.3.1 When temporary systems at·e utilized, the FPPM shall 
consult with the registered design professional in responsible 
charge. 

4.1.4 The FPPM shall have the overall responsibility for safe­
guarding Life atld property from fire during construction, alter­
ation, and demolition. 

4.1.5 The FPPM, or designee, shall conduct daily inspections 
to identifY deficiencies and hazards. 

4.1.5.1 The FPPM shall ensure action is taken to correct any 
deficiencies or hazards without delay. 

4.1.5.2 Inspection records shall be available for review by the 
Al-IJ. 

4.1.6* The FPPM shall ensure fire prevention awareness and 
education is provided to personnel associated with that project 
in accordance with 4.2.2. 

4.1.7* The FPPM shall be made awat-e of all fires in accOl-d­
ance with the fire safety plan. 
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4.1.8 This plan shall coordinate with other existing safety or 
action plans as requit·ed by other applicable codes and stand­
ards. 

4.1.9 '<\'here guard service is provided, the FPPM shall be 
t·esponsible for the guard service. 

4.1.10 The FPPM shall be responsible for ensuring that 
proper training in the use of protection equipment has been 
provided. 

4.1.11 The FPPM shall be responsible for the presence of 
adequate numbers and types of fire protection devices and 
appliances and for their proper maintenance. 

4.1.12 The FPPM shall be responsible for supervtsmg the 
permit system for hot work operations. (See Section 7.1.) 

4.1.13 A weekly self-inspection program shall be implemen­
ted, with records maintained and made available. 

4.1.14* Impairments to the fire protection systems or fire 
alarm, detection, 01· communications systems shall be authot·­
ized only by the FPPM. 

4.1.15 Temporary protective coverings used on fire protection 
devices during renovations, such as painting, shall be removed 
promptly when work has been completed in the area. 

4.1.16''' Pre-incident Plans. 

4.1.16.1 "''here there is public fit·e protection or a private fire 
brigade, the FPPM shall be responsible for the development of 
pre-incident plans in conjunction with the fire agencies. 

4.1.16.2 Pre-incident plans shall be updated as necessary. 

4.1.16.3 The pre-incident plan shall include provisions for on­
site visits by the fire agency. 

4.1.17 Site Security. 

4.1.17.1* Where required by the AHJ, buildings with combus­
tible construction exposed during consu·uction more than 
12.19 m (40 ft) above grade plane shall be provided with guard 
service when there are no crews on-site. 

4.1.17.2* Where guard service is provided, the guard(s) shall 
be trained in all of the following: 

(1) Notification procedures that include calling the fire 
department and management personnel 

(2) Function and operation of fire protection equipment 
(3) Familiarization with fire hazards 
( 4) Use of construction elevators, where provided 

4.1.17.3 Guards shall be informed of any special status of 
emergency equipment or hazards. 

4.1.17.4* Security fences shall be provided where required by 
the AHJ. 

4.1.17.5* Entrances (e.g., doors and windows) to tl1e structure 
under consu·uction, alteration, or demolition shall be secured 
where required by the AHJ. 

4.1.17.6 Egress paths with exit doors available for egress shall 
remain unobsu·ucted. 

4.2 Fire Prevention Program. 

4.2.1 An overall project-specific Fire Prevention Program shall 
be developed. 

4.2.2 The following items shall be addressed in the Fire 
Pt·evention Program: 

(1) Development of a pre-incident plan in accordance with 
NFPA 1620 

(2) Emergency contacts 
(3) Site emergency communication procedures 
( 4) Site personnel responsibilities during an incident 
(5) Signage for site address(es) and bttilding identification 

acceptable to the AHJ 
(6) Site hot work operations 
(7) Fire protection systems, as follows: 

(a) For consu·uction operations, installation of new 
fire protection systems as conso·uction progresses 

(b) For alteration operations, preservation of existing 
fit·e protection systems dming alteration 

(c) For demolition operations, preservation of existing 
fire protection systems during demolition 

(d) Procedme for the FPPM to notify the installing 
contractor when changes need to be made to 
previously installed temporary protection 

(8) Procedures fot· reporting specific emet·gency incident 
location to first responders 

(9) Emergency evacuation procedures for site personnel 
(10) Good housekeeping 
(11) Waste disposal 
(12) On-site security 
( 13) Cons ide ration of special hazards 
(14) Protection of existing su·uctures and equipment from 

exposure fires 
(15) Documentation for applicable project fire-related 

inspections, test�, training, and drills, as required by this 
standard 

(16) A life safety plan that emphasizes the need to do all of 
the following: 

(a) Alert personnel of emergencies 
(b) Provide clear egress paths to safety 
(c) Ensure lighting and markings are provided to 

enable safe personnel travel 
( 17) Temporary utilities, as follows: 

(a) Safety plan for gas supplies on site in accordance 
with NFPA 55 and NFPA 58 

(b) Verification that direct-fired heaters used for 
drying and temporary heat do not discharge 
unsafe levels of carbon monoxide 

(c) Periodic leak checks and condition checks for 
temporary piping and hoses used for distribution 
of fuels 

(d) Periodic review and verification of temporary 
bonding and grounding of elecu·ical systems 

4.2.3* A fire department status board shall be provided in an 
approved location and documented in the Fire Prevention 
Progt·am. 

4.3�' Fire Protection. 

4.3.1 General. The provisions of Chapter 4 shall apply in 
addition to the specific requirements of this section. 

4.3.1.1 Fire protection systems shall be supervised and moni­
tored in accordance with Section 4.9. 
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4.3.2 Sprinkler Protection. 

4.3.2.1 * If automatic sprinkler protection is to be provided, 
the system (s) shall be placed temporarily in service in accord­
ance with 4.3.2.2 through 4.3.2.9. 

4.3.2.2* Measures used to place permanent fire pmtection 
systems temporarily in service during construction shall be as 
follows: 

(1) In conformance with the Fire Prevention Program 
(2) Evaluated based on the type and stants of the system 
(3) Evaluated based on the conditions of the building 

construction 

4.3.2.3* Systems temporarily placed in service during 
construction shall not be required to comply with NFPA stand­
ards. 

4.3.2.4* The details of installation for systems temporarily 
placed in service dtn-ing construction shall be in accordance 
with the Fire Prevention Program, including the following: 

(1) The placement of sprinklers in unfinished spaces includ­
ing the following: 

(a) The maximum deflector distance from the deck 
above 

(b) The maximum sprinkler spacing before permanent 
walls are built 

(c) The position of sprinklers relative to obstructions 
that will disrupt the discharge pattern 

(2) The design criteria for the temporary sprinkler pmtec­
tion including the following: 

(a) The discharge density from the sprinklers based on 
classification of hazard during construction 

(b) The remote area configuration before permanent 
walls are built 

(c) The source and adequacy of the automatic water 
supply including hose allowance 

(3) The protection of sprinklers and piping including the 
following: 

(a) To include or not include protection of sprinklers 
through the use of protective caps and straps or 
other means 

(b) The permissible use of exposed nonmetallic piping 
(c) The protection of water-filled pipes during the 

freezing season 
(4) The point in time during consu-uction in which tempo­

rary fire protection systems are required 
(5) The procedure for the FPPM to notifY the installing 

contmctor- when changes need to be made to previously 
installed temporary protection 

4.3.2.5 vVhere sprinklers are required, the building shall not 
be occupied until the sprinkler installation has been ent irely 
completed and tested so that the protection is not susceptible 
to frequent impairment caused by testing and correction, 
unless otherwise permitted by 4.3.2.6. 

4.3.2.6 The provision of 4.3.2.5 shall not prohibit occupancy 
of completed floors of a building, even where other floors are 
in vat-ious stages of constt-uction or protection, provided that 
both of the following conditions are satisfied: 

( 1) The spt·inkler protection of the occupied floors has been 
completed and tested in accordance with 4.3.2.5. 

(2) The sprinkler protection of the floors remaining under 
consu·uction is supplied by entirely separate systems and 
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separate conu·ol valves so that the absence or incomplete­
ness of protection in no way impairs the sprinkler protec­
tion of the occupied floors. 

4.3.2.7 The operation of sprinkler control valves shall be 
permitted only by properly authorized personnel and shall be 
accompanied by the notification of duly designated parties. 

4.3.2.8 V\There the sprinkler protection is regularly turned off 
and on to facilitate connection of newly completed segment�, 
the sprinkler control valves shall be checked at the end of each 
work shift to ascertain that protection is in service. 

4.3.2.9 Fire protection system conu·ol valves shall be identified 
and posted with signs that indicate whether they can be used to 
place systems in service in an emergency. 

4.3.3 Fire Pumps. 

4.3.3.1 General. The installation of fire pumps temporarily 
placed in service during construction shall be in accordance 
with 4.3.3.2 or 4.3.3.3 and the Fire Prevention Pmgram. 

4.3.3.2 Permanent Frre Pumps. Where a permanent fire 
pump will be used for temporary fire protection, the installa­
tion shall include the following: 

(1) Adequately sized water service installed, flushed, and 
tested per NFPA 24 

(2) Any required backflow prevention 
(3) Electrical wiring associated with the fire pump and jockey 

pump completed per NFPA 70 and NFPA 20 
(4) Utility meter installed and electrical power mrned on to 

fire pump and jockey pump 
(5) Minimtun 4.4°C (40°F) permanent and reliable heat 

source in pump room 
(6) All required fire alarms associated with the fire pump 

complete, tested, and in service (local and remote), 
including tamper switches, fire pump running, fire pump 
power failure, and power phase reversal, per NFPA 72 or 
applicable fit·e alat·m code 

(7) Inertia base installed and cured 
(8) Enclosure in accordance with the Fire Prevention 

Program 

4.3.3.3 Temporary Pumps. Where a temporary pump will be 
used for temporary fire protection, the installation shall 
include the following: 

( l )  Adequately sized water service 
(2) Any required backflow prevention 
(3) Necessary electrical wiring to power the pump 
(4) Electrical power Ulrned on to the pump 
(5) All required fire alanns in accordance with the Fire 

Prevention Program 
(6) Where required by the Fire Prevention Program, a room 

enclosure 
(7) V\'here required by the Fire Prevention Program, mini­

mum 4.4°C (40°F) permanent and reliable heat source in 
the room enclosure 

4.4 Means of Egress. The means of egress shall be provided 
in accordance with 4.6.10 ofNFPA 101. 

4.5* Notification and Emergency Reporting. 

4.5.1 Fires shall be immediately reported to the appropriate 
emergency services organization in accordance with the Fire 
Prevention Program. 
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4.5.2 A method to contact the emergency services organiza­
tion shall be available. 

4.5.3 The emergency services organization contact informa­
tion and site address shall be conspicuously posted in approved 
locations. 

4.6 Fire Alarm Systems. Where a fire alarm system is installed 
in a building under alteration, the system shall comply with 
NFPA 72. 

4.7 Standpipes. 

4.7.1 General. 

4.7.1.1 * The pipe size, hose valves, hose, water supply, and 
other details for new construction shall be in accordance with 
NFPA 14 or the Fire Prevention Program. 

4.7.1.2 On permanent Class II and Class III standpipes with a 
Class II connection, hose and nozzles shall be provided and 
made ready for use as soon as the water supply is available to 
the standpipe. 

4.7.1.3* In combined systems where occupant hose is not 
required, temporary hose and nozzles shall be provided during 
construction. 

4.7.2 Standpipe Installations in Buildings Under Construction. 

4.7.2.1 * In buildings under construction that require a stand­
pipe system, a standpipe system, either temporary or perma­
nent, shall be installed in accordance with 4.7.2 and the Fire 
Prevention Program. 

4. 7 .2.1.1 * Standpipes shall be installed when the pwgress of 
construction reaches 12.2 m (40 ft) in height above the lowest 
level of fire department vehicle access. 

4.7.2.1.2* As construction progresses, standpipes shall be 
extended to within one floor of the highest point of construc­
tion having secured decking or flooring. 

4.7.2.1.3* Standpipes shall be tested for integrity in accord­
ance with the Fire Prevention Program as new segments or 
portions are added. 

4.7.2.1.4 The number and location of temporat·y standpipes 
shall be in accordance with the Fire Prevention Program. 

4.7.2.2 Readily accessible standpipe fire department connec­
tions shall be provided on the outside of the building at street 
level. 

4.7.2.2.1 Standpipes shall be conspicuously identified in 
accordance with 4.7.5. 

4.7.2.3 vVhen temporary standpipes are provided, the sizing, 
location of hose valves, water supply, if provided, and other 
1·equirements shall be in accordance with the Fire Pt·evention 
Program. 

4.7.2.4 The standpipe shall be supported in accordance with 
NFPA 14 or the Fire Prevention Program. 

4.7.2.5 Standpipes shall be provided with fire department 
hose connections in accordance with 4.7.2.5.1 through 
4.7.2.5.3. 

4.7.2.5.1 Hose connections shall be provided at accessible 
locations. 

4. 7.2.5.2 At least one approved hose connection shall be 
provided at each floot· level in the exit stairway. 

4.7.2.5.3 \<\'here required by the AHJ, one approved hose 
connection shall be provided on each intermediate landing of 
d1e exit stairway. 

4. 7.2.6 Hose valves shall be kept closed at all times and hose 
threads guarded against mechanical damage. 

4. 7.2.7 Hose valves shall have National Hose Standard (NHS) 
external threads for the valve size specified in accordance with 
NFPA 1963 unless modified by 4.7.2.8. 

4.7.2.8 Where local fire department connections do not 
conform to NFPA 1963, the AHJ shall designate the connection 
to be used. 

4. 7.2.9 The standpipes shall be extended up with each floor 
and shall be securely capped at the top to maintain integrity. 

4. 7.2.10 Temporary standpipes shall remain in service until 
the permanent standpipe installation is complete. 

4.7.2.1 1  In all new buildings in which standpipes are required 
or where standpipes exist in buildings being altered or demol­
ished, such standpipes shall be maintained in conformity with 
the progress of building construction in such a manner that 
they are always ready for use. 

4. 7.3 Fire department connections shall be located in an area 
accessible to the fire department, unobstructed by fences or 
other enclosures. 

4. 7.4 Standpipe systems shall be supervised and monitored in 
accordance with Section 4.9. 

4. 7.5 Fire Department Connection Identification. 

4. 7.5.1 Fire department connections shall be identified by 
approved signs. 

4.7.5.2 A light shall be provided above the fire department 
connection (s) to identity the location. 

4. 7.5.3 The light required by 4.7.5.2 shall be of a color 
approved by the AHJ. 

4.8 Hydrants. 

4.8.1 Unobstructed access to fire hydrants and to outside 
connections for standpipes, sprinklers, or other fire protection 
equipment, whether permanent or temporary, shall be provi­
ded and maintained at all times. 

4.8.2 No material or construction activities shall interfere with 
access to fire protection features or equipment. 

4.9 Fire Detection and Alarms. 

4.9.1 If fire detection, supervision, off-site monitoring, or 
building notification are required, the installation shall be 
placed in service in accordance with the Fire Prevention 
Program. 

4.9.2 The use of temporary measures to place fit·e detection, 
supervision, monitoring, or alarms in service shall be as follows: 

(1) In accordance with the Fire Prevention Program 
(2) Evaluated based on the hazard and the scope of the 

temporary measures 
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4.9.3 Fire detection, supervtston, monitoring, and alarms 
placed in service shall comply with NFPA 72 in accordance with 
the Fire Prevention Program. 

4.1 0* First-Aid Fire-Fighting Equipment. 

4.10.1* The suitability, distribution, and maintenance of extin­
guishers shall be in accordance with NFPA 10. 

4.10.2 �Wherever a toolhouse, storeroom, or other shanty is 
located in or adjacent to the building tmder construction or 
demolition, or where a room or space within that building is 
used for storage, a dressing room, or a workshop, at least one 
approved extinguisher shall be provided and maintained in an 
accessible location, unless otherwise permitted by 4.10.3. 

4.10.3 The requirement of 4.10.2 shall be permitted to be 
waived where the structure does not exceed 14 m2 (150 ft2) in 
floor area or is equipped with automatic sprinklers or other 
approved protection. 

4.10.4 At least one approved fire extinguisher also shall be 
provided in plain sight on each floor at each usable stairway as 
soon as significant combustible material is present. 

4.10.5 Suitable fire extinguishers shall be provided on self­
propelled equipment. 

4.10.6* Free access to permanent, temporary, or portable first­
aid fire equipment shall be maintained at all times. 

4.11 * Temporary Protection During Construction, Alteration, 
or Demolition. Dttring construction, alteration, or demolition, 
the use of temporary fire sprinkler protection approved by the 
AHJ shall be permitted as supplemental pwtection. 

4.12 Access for Fire Figh ting. 

4.12.1 Command Post. 

4.12.1.1 A suitable location at the site shall be designated as a 
command post and provided with plans, emergency informa­
tion, keys, communications, and equipment, as needed. 

4.12.1.2 Command posts and their contents shall be approved 
by the AHJ. 

4.12.1.3 Command posts and their contents shall be main­
tained to be readily available at all times. 

4.12.1.4 The FPPM or their alternate shall be available to 
respond to the location command post whenever fire occurs. 

4.12.2 Key Box. 

4.12.2.1 Where access to or within a su·ucmre or an area is 
unduly difficult because of secured openings or where immedi­
ate access is necessary for life-saving or fire-fighting purposes, 
the AHJ shall be permitted to require a key box to be installed 
in an accessible location. 

4.12.2.2 l11e key box shall be an approved type and shall 
contain keys to gain access as required by the AHJ. 

4.12.3 Access Roadways. 

4.12.3.1 Every building shall be accessible by fire department 
apparatus by means of roadways having an all-weather driving 
surface of not less than 6.1 m (20 ft:) of tmobstructed width, 
having the ability to withstand the live loads of fire apparatus, 
and having a minimum of 4.1 m (13 ft 6 in.) of vertical clear­
ance. 
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4.12.3.2 Access for use of fire department apparatus shall be 
provided to the immediate job site at the start of the project 
and maintained until completion. 

4.12.3.3 Dead-end fire department access roads in excess of 
46 m (150 ft) in length shall be provided with approved provi­
sions for turning around fire department apparatus unless 
otherwise permitted by 4.12.3.4. 

4.12.3.4 The requit·ements of 4.12.3.1 tlu·ough 4.12.3.3 shall 
be permitted to be modified where, in the opinion of the fire 
department, fire-fighting or rescue operations would not be 
impaired by such modification. 

4.12.3.5* The required width of access roadways shall not be 
obstructed in any manner, including obstruction by parked 
vehicles. 

4.12.3.6 "No Parking" signs or other appropriate notices, or 
both, prohibiting obstruction shall be permitted to be required 
and shall be maintained. 

4.12.3.7 The access roadway shall be extended to within 46 m 
(150 ft) of all portions of the exterior walls of the first story of 
any building. 

4.12.3.8 V\'here an access roadway cannot be provided, an 
approved fire protection system or systems shall be provided as 
requit·ed and approved by the AHJ. 

4.12.3.9 Where a bridge is required to be used as access, it 
shall be constructed and maintained using design live loading 
sufficient to cany the imposed loads of the fire appat·atus. 

4.12.3.10 Fire department access roadways shall not be used as 
staging or storage areas for modular construction. 

4.12.4 Stairs. 

4.12.4.1 Not less than one ha lf of the required exit stairs in 
the constructed areas shall be available for egress and fire 
deparUnent access at all times. 

4.12.4.2 This stairway shall be extended upward as each floor 
is installed in new construction and maintained for each floor 
still remaining during demolition. 

4.12.4.3 The stairway shall be Lighted. 

4.12.4.4 During consu·uction, the stairway shall be enclosed 
where the building exterior walls are in place. 

4.12.4.5 All exit stairs shall be provided with stair identifica­
tion signs to include the floor level, stair designation, and exit 
path direction as required to provide for safe egress. 

4.12.5 Hoists and Elevators. 

4.12.5.1 V\'here hoist� and elevators pwvide the only efficient 
means of transporting hose and other cumbersome fire­
fighting equipment to upper floors, they shall be available to 
the fire deparUnent whenever necessary. 

4.12.5.2 Coordination shall be establ ished to ensure that the 
fire department is trained in hoist or elevator use when opera­
tors are not available. 

4.12.5.3 Evety opening into a hoisnvay or shaftway shall be 
clearly identified and protected against inadvertent enuy. 

4.12.5.4 Identification acceptable to the AHJ shall be readily 
visible fi·om the car indicating each floor level. 
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4.13 Construction Materials for Enclosures and Fire Separa­
tion. 

4.13.1 vVhere required by this standard, consuuction materi­
als shall meet the requirements of 4.13. 1 . 1 ,  4.13.1 .2, or 
4.13.1.3, as applicable. 

4.13.1.1* Noncombustible Material. A material that complies 
with any of the following shall be considered a noncombustible 
material: 

( 1 ) *  The material that, in the form in which it is used, and 
under the conditions anticipated, will not ignite, burn, 
support combustion, or release flammable vapors when 
subjected to fire or heat. 

(2) The material is reported as passing ASTM E136, Standm·d 
Test Method for Assessing Combustibility of Materials Using a 
Vertical Tube Furnace at 750°C. 

(3) The material is reported as complying with the pass/fail 
criteria of ASTM E l 36 when tested in accordance with 
the test method and procedure in ASTM E2652, Standard 
1est Method for Asses�ing Combustibility of Mate1iaL� U�ing a 
Tube Furnace with a Cone-shaped Aiiflow Stabilizer, at 750oC. 

[5000:7.1.4. 1 . 1 1  

4.13.1.2* Limited-Combustible Material. A material shall be 
considered a Limited-combustible material when one of the 
following is met: 

( 1 )  The conditions of 4.13.1 .2.1 and 4.13.1 .2.2, and the 
conditions of either 4.13.1 .2.3 or 4.13.1 .2.4 shall be met. 

(2) The conditions of 4.13.1 .2.5 shall be met. 
[5000:7. 1 .4.2] 

4.13.1.2.1 The material does not comply with the require­
ments for a noncombustible material in accordance with 
4.13. 1 . 1 .  (5000:7. 1 .4.2.1] 

4.13.1.2.2 The material, in the form in which it is used, exhib­
its a potential heat value not exceeding 3500 Btu/lb (8141 
kJ/kg) when tested in accordance with NFPA 259. 
[5000:7.1 .4.2.21 

4.13.1.2.3 The material shall have a su-uctural ba�e of 
noncombustible material with a surfacing not exceeding a 
thickness of !lg in. (3.2 mm) where the surfacing exhibits a 
flame spread index not greater than 50 when tested in accord­
ance with ASTM E84, Standard 1est Method for Su-rface Burning 
Chamcteristics of Bui lding MateriaL�. or UL 723, 1est for Swjace 
Burning Characte1istics of Building Mate1ials. [5000:7. 1 .4.2.3] 

4.13.1.2.4 The material shall be composed of materials that in 
the fot-m and thickness used neither exhibit a flame spt·ead 
index greater than 25 nor exhibit evidence of continued 
progressive combustion when tested in accordance with ASTM 
E84 or UL 723 and are of such composition that all surfaces 
that would be exposed by cutting through the material on any 
plane would neither exhibit a flame spread index greater than 
25 nor exhibit evidence of continued progressive combustion 
when tested in accordance with ASTM E84 or UL 723. 
[5000:7.1 .4.2.41 

4.13.1.2.5 Matet-ials shall be considered limited-combustible 
materials where tested in accordance with ASTM E2965, Stand­
m·d 1est Method for Determination of Low Levels of Heat &lease Rate 
for Materials and Products Using an Oxygen Consumption Calorime­

le1·, at an incident heat flux of 75 kW /m2 for a 20-minute expo­
sure, and both the following conditions are met: 

( 1 )  The peak heat release rate shall not exceed 150 kW/m2 
for longer than 10 seconds. 

(2) The total heat released shall not exceed 8 MJ/m2. 
r5ooo:7.1.4.2.51 

4.13.1.3 Fabrics or Plastic Films. Fabrics or plastic films shall 
meet the requirements of Test Method 2 in NFPA 701. 

4.13.1.4* Fire walls, fire barriers, smoke barriers, rated floor 
assemblies, exit stair-ways, and fire stop systems, where required 
for the completed building, shall be given construction priority 
for installation. 

4.13.1.5 Fire doors with appwved closing devices and hard­
ware shall be installed as soon as practical. 

4.13.1.6 Fire doors, after installation in accordance with 
NFPA 80 shall not be obstructed from closing. 

4.13.2 Fire-Resistance-Rated Doors and Opening Protectives. 

4.13.2.1 Prior to installation, fire-resistance-rated doors and 
opening protectives shall be stored where they will not be 
subject to inclement weather or physical or mechanical 
damage. 

4.13.2.2 Rated door assemblies and rated opening pt-otectives, 
where required for the completed building, shall be given 
construction priority for installation. 

4.13.2.3 Rated door assemblies, once installed, shall not be 
obsu-ucted and shall be able to close and latch. 

4.13.2.4 A visual inspection of opening protectives shall be 
performed and documented as part of the weekly self­
inspection program required by 4.1 .13.  

4.13.2.5 Any installation that has been damaged shall be 
repaired or replaced without delay. 

4.13.3 Renovations and Alterations. 

4.13.3.1 Opening protectives used in renovation, alteration, 
or demolition operations shall not be altered or obstructed. 

4.13.3.2 Opening protectives shall remain in place during 
renovation, alteration, and demolition operations until they 
at-e no longer needed or required. 

4.13.3.3 Opening protectives and systems used in vertical and 
horizontal means of egress shall remain until they are no 
longer needed. 

4.13.4 Temporary Construction Barriers. 

4.13.4.1 Barriers shall be provided to separate an occupied 
portion of the structure from a pot-tion of the structure under­
going alteration, consuuction, or demolition operations when 
such operations have a higher level of hazard than the occu­
pied portion of the building. 

4.13.4.1.1 Barriers shall have at least a 1-hour fire resistance 
rating. 

4.13.4.1.2 Opening protectives shall have at least a 45-minute 
fire resistance rating. 

4.13.4.2 Barriers in buildings protected throughout with 
approved, automatic sprinkler systems that ar·e not impaired in 
accordance with NFPA 25 shall be permitted to be noncombus­
tible material, limited-combustible material, or fabric or plastic 
films meeting the requirements of 4.13. 1 .  
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4.13.4.3* In conjunction with the Fire Prevention Program, as 
an alternative to 4.13.4.1 and 4.13.4.2, a risk assessment shall be 
permitted to be performed to determine the required protec­
tive measures between an occupied portion of the structure 
and the portion of the structure undergoing alteration, 
construction, or demolition operations. 

4.13.4.4 Barriers when erected shall not interfere with the 
operation of any fire and Life safety system or devices. 

4.14 Installation, Testing, and Maintenance. Where fire 
alarm, detection, or protection systems are required, they shall 
be installed, maintained, and tested in accordance with the 
appropriate NFPA standards. (See Chapter 2.) 

4.15 Fire Protection Markings. 

4.15.1 vVhile lmdet- construction, alteration, or demolition, 
buildings shall have approved address numbers placed in a 
position to be plainly legible and visible from the street or road 
fronting the property. 

4.15.2 Address numbers shall contrast with their background. 

4.15.3 Address numbers shall be Arabic numerals or alphabet 
letters. 

4.15.4* While w1der construction, alteration, or demolition, 
buildings shall have an approved fire fighter safety building 
marking system (FFSBMS) sign. 

4.15.5 The FFSBMS sign shall provide basic building and 
structure information for fire fighters responding to the build­
ing or su-ucture. 

4.15.6 The approved FFSBMS sign shall be in a position to be 
plainly legible and visible from the street, road, or other means 
fi·onting the property ot- as approved by the AHJ. 

Chapter 5 Temporary Construction, Equipment, and Storage 

5.1 Application. For the purposes of Chapter 5, the term 
temparaTy shall be defined as the duration of the consu·uction 
project. 

5.2* Temporary Offices and Sheds. 

5.2.1 * Separation distances between buildings with combusti­
ble consu-uction or contents that are unsprinklered and 
consu-uction-related su-uctures, such as temporary offices, trail­
ers, sheds, modular construction, and other facilities for the 
storage of tools and materials, shall be in accordance with 
Table 5.2.1, except as modified by 5.2. 1 . 1 .  

5.2.1.1* A� an alternative to 5.2.1 and Table 5.2.1, separation 
distances as accepted by the AHJ shall be permitted to be used. 

5.2.2* Detachment between temporary structures, adequate 
temporary fixed fire protection systems, and portable equip­
ment shall be provided as required by the AHJ. 

5.2.3 Only approved heating devices installed in accordance 
with the manufacntrer's specifications shall be used in tempo­
mry offices and sheds. 

5.2.4 Clearance shall be provided around stoves, heaters, and 
all chimney and vent connectors to prevent ignition of adjacent 
combustible materials in accordance with NFPA 31 (liquid fuel 
devices); NFPA 54 (fuel gas devices);  and NFPA 211  (connec­
tors and solid fuel).  
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Table 5.2.1 Separation Distances 

Temporary Structure 
Exposing Wall Length 

m ft 

6 
9 
12 
15 
18 

>18 
Notes: 

20 
30 
40 
50 
60 

>60 

Minimum Separation 
Distance 

m 

9 
1 1  
12 
14 
15 
18 

ft 

30 
35 
40 
45 
50 
60 

(1 )  Where the separation distance between temporary structures is less 
d1an the minimum separation distance, then the exposing wall length 
is considered to be the sum of d1e individual exposing wall lengths of 
me temporary structures. 
(2) A 7.5 percent reduction in separation distances shall be permitted 
to be applied, provided automatic sprinkler protection is used in d1e 
exposing structure. 
(3) The separation distances apply to single-level structures only. This 
table does not apply to multilevel, unsprinklered structures. A level, 
where applying this table, is 3.6 m (12 ft). 

5.2.5 Temporary heating devices shall be in accordance with 
Section 7.3. 

5.3 Temporary Enclosures. 

5.3.1 Consu-uction materials shall be noncombustible mate­
rial, limited-combustible material, or plastic films that meet the 
requirements of4.13. l .  

5.3.2 Vl'here used to enclose structures, forming equipment, 
and similar items, the enclosing material shall be fastened 
securely or guarded by construction so it cannot be blown by 
the wind against heaters or other sources of ignition. 

5.3.3 Fire Extinguishers. 

5.3.3.1 Temporary enclosures shall be equipped with a mini­
mum of one fire extinguisher suitable for all classes of fires that 
are expected inside the enclosure. 

5.3.3.2 Fire extinguishers shall be located so that travel 
distance to a fire extinguisher does not exceed 1 5 m  (50 ft) .  

5.4 Equipment. 

5.4.1 * Internal combustion engines and associated equip­
ment, such as air compressors, hoists, derricks, pumps, and 
similar devices, shall be located so that the exhausts discharge 
well away from combustible materials. 

5.4.2 Where the exhausts are piped outside the structure 
under construction, alteration, or demolition, a clearance of at 
least 230 mm (9 in.) shall be maintained benveen such piping 
and combustible material. 

5.4.3 Internal combustion engines and associated equipment 
shall be shut down and allowed to cool sufficiently prior to 
refueling. 

5.4.4 Service areas for equipment shall not be located within 
su-ucmres under construction, alteration, or demolition. 
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5.4.5 Fuel for internal combustion engines shall not be stored 
within su-uctures under construction, alteration, or demolition, 
unless other·wise permitted in Section 7.8. 

Chapter 6 Utilities 

6.1 Electrical. 

6.1.1 All consu-uction-operation electrical wiring and equip­
ment for light, heat, or power purposes shall be in accordance 
with the applicable provisions of NFPA 70. 

6.1.1.1 Elecu·ical devices shall be maintained in a safe condi­
tion. 

6.1.1.2 Extension cords shall be maintained free from 
damage. 

6.1.1.3 Damaged equipment and cords shall be removed from 
service until rendered safe. 

6.1.1.4 During consu·uction or demolition activities, all 
temporary and permanent service equipment disconnecting 
means shall be readily accessible to emergency service person­
nel and shall be labeled as to which equipment is controlled by 
such disconnects. 

6.1.2 Temporary Wiring. 

6.1.2.1 Branch Circuits. All branch circuits shall originate 111 

an approved power outlet or panelboard. 

6.1.2.2 Conductors shall be permitted \vithin multiconductor 
cord o1· cable assemblies or as open conductors. 

6.1.2.3 All conductors shall be protected by overcurrent devi­
ces rated for the ampacity of the conductors. 

6.1.2.4 Runs of open conductors shall be located where the 
conductors are not subject to physical damage, and the 
conductors shall be fastened at intervals not exceeding 3 m 
( 1 0 ft). 

6.1.2.5 Each branch circuit that supplies receptacles or fixed 
equipment shall contain a separate equipment grounding 
conducto1· where run as an open conductor. 

6.1.3 Lighting. 

6.1.3.1 Temporary light5 shall be equipped \vith guards to 
prevent accidental contact with the bulb tmless the constmc­
tion of the reflector is such that the bulb is deeply recessed. 

6.1.3.2 Temporary lighting fixn1res, such as quartz, that oper­
ate at temperatures capable of igniting ordinary combustibles 
shall be fastened securely so that the possibility of their coming 
in contact with such materials is precluded. 

6.1.3.3 Temporary lights shall be equipped with heavy-duty 
electrical cords with connections and insulation maintained in 
safe condition. 

6.1.3.4 Tempora1y lights shall not be suspended by their elec­
trical cords unless such cords and lights have been designed for 
that purpose. 

6.1.3.5 Splices shall have insulation equivalent to that of the 
cable. 
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6.1.3.6 Temporary wiring and lights shall be removed immedi­
ately upon the completion of the consu·uction or purpose fo1· 
which the wiring and lights were installed. 

6.1.3.7 Emergency Lighting. 

6.1.3.7.1 Emergency lighting for egress shall be permitted to 
be provided by natural light during periods of work from first 
light until dusk. 

6.1.3.7.2 Areas shielded from natural light shall require that 
each worker have personal lighting to provide illumination for 
the expected duration of passage to natural light. 

6.1.3.7.3 Temporary lighting, supplemented by personal light­
ing, shall be provided at all other times. 

6.2 Fuel Gas. 

6.2.1 Fuel gas piping shall be properly cleaned and purged 
prior to it being commissioned or decommissioned in accord­
ance with NFPA 56. 

6.2.2 Fuel gas shall not be utilized for the cleaning of piping 
under any circumstance. 

6.3 Water Supply. 

6.3.1 * A water supply fo1· fire protection, either temporary 01· 
permanent, shall be made available as soon as significant 
combustible material is present. 

6.3.2 There shall be no delay in the installation of fire protec­
tion equipment. (See A. 7. 7.5.) 

6.3.3* \<\There underground water mains and hydrants are to 
be provided, they shall be installed, completed, and in service 
prior to commencing consu·uction work on any suucture. 

6.3.4 '.Vater mains, fire hydrants, and all appurtenances shall 
not be impaired once placed in service. 

6.3.5 In tl1e event underground water main sectional valves or 
individual fire hydrant control valves are impaired, the AHJ 
shall be notified in accordance with NFPA 25. 

6.4 Permanent Heating Equipment. The permanent heating 
equipment for a new building shall be installed and put into 
operation as soon as practicable. 

6.5 Natural Gas. 

6.5.1 The installation of gas piping for construction purposes, 
or modifications to existing gas piping, gas utilization equip­
ment, or accessories, shall be performed only by a qualified 
agency. 

6.5.2 All such work shall be in accordance with NFPA 54. 

6.5.3 All modifications to existing gas piping systems shall be 
performed with the gas mrned off, unless othenvise permitted 
by 6.5.4. 

6.5.4 Hot taps shall be permitted to be made, provided they 
are installed by a trained and experienced crew utilizing equip­
ment specifically designed for such purpose. 
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Chapter 7 Processes and Hazards 

7.1 Hot Work. 

7.1.1* Responsibility for hot work operations and fire preven­
tion precautions, including pet-mits and fire watches, shall be 
in accordance with NFPA 51 B except as modified in Chap­
ter 10. 

7.1.2 Gas-operated cutting and welding equipment using 
multiple oxygen and fuel gas cylinders shall be in accordance 
with NFPA 51.  

7.1.3 vVhere hot work will be conducted and it is  not practical 
to remove combustibles in the area, the combustibles shall be 
covered with welding pads, blankets, or curtains tested in 
accordance with ANSI/FM 4950, Evaluating Welding Pads, Weld­
ing Blankets and Welding Curtains for Hot Wm·k Operations, for at 
least a 10.7 m (35ft) radius of the operation. 

7.1.4 Fire Watch. 

7.1.4.1 Fire watches shall be assigned no other duties. 

7.1.4.2 A fire watch shall be posted for the duration of the 
wOt-k and for 2 hours thet-eaftet- for torch-applied roofing oper­
ations (see 10.3. 9). 

7.2 Thermit Welcling. 

7.2.1 * In Thermit welding, the mold shall be dried thoroughly 
before the charge is ignited and provided with a cover. 

7.2.2* Bulk storage of Thermit welding materials shall be 
maintained in a detached shed at least 15 m (50 ft) fi·om the 
main buildings. 

7.2.3 Storage sheds shall be maintained dry, posted a� a "No 
Smoking" area, and kept locked. 

7.2.4 Containers for the starting material shall be closed 
tightly immediately after each use. 

7.2.5 The molds shall not be removed until sufficient cooling 
has taken place in accordance with the manufacntrer's 
published instructions. 

7.2.6 Smoking shall not be permitted in areas where Thermit 
welding material is being used. 

7 .3* Heating and Cooling Equipment Used During Construc­
tion, Alteration, or Demolition. 

7.3.1 Heating and cooling equipment shall be listed. 

7.3.2* Heating and cooling equipment shall be installed in 
accordance with its listing, including clearance to combustible 
material, equipment, or consu-uction. 

7.3.3 Heating and cooling equipment shall be installed, used, 
and maintained in accordance with the manltfacturer's instruc­
tions, except as otherwise provided in 7.3.4. 

7.3.4 Where instructions, as addressed in 7.3.3, are not availa­
ble, heating and cooling equipment shall be used in accord­
ance with recognized safe practices. 

7.3.5 Heating and cooling equipment shall be designed, 
placed, or and used in such a manner that it is secured against 
overturning, overheating, displacement, or electrical heaters 
with tip-Qver protection. 
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7.3.6 Only personnel familiar with the operation of the heat­
ing and cooling equipment shall be allowed to opet-ate such 
devices. 

7.3. 7* The area where heating and cooling equipment is 
utilized shall be inspected not less than daily for safe condi­
tions. 

7.3.8 Heating and cooling equipment and devices determined 
to be damaged or unsafe shall not be used. 

7.3.9 Heating equipment using exposed radiant heating wires 
shall not be used. 

7.3.10 Electric wit-ing shall comply with other sections in this 
standard and with NFPA 70. 

7.3.11 Chimney or vent connectors, where required from 
direct-fit-ed heaters, shall be maintained at least 460 mm 
(18  in.) from combustibles and shall be installed in accordance 
with NFPA 2 1 1  or with the manufacntrer's written instructions. 

7.3.12 Oil-fired heaters shall comply in design and installation 
feamres with NFPA 31 .  

7.3.13 Fuel supplies for LP-Gas-fired heaters shall comply with 
other sections in this standard and with NFPA 58. 

7.3.14 Fuel supplies for natural gas-fired heaters shall comply 
with other sections in tl1is standard and with NFPA 54. 

7.3.15* Refueling operations shall be conducted in an 
approved manner. 

7.3.16 Areas where equipment is utilizing fossil fuel or wood 
shall be provided with carbon monoxide detection in accord­
ance with NFPA 72. 

7.4 Smoking. 

7.4.1 * Smoking shall be prohibited at or in the vicinity of 
hazardous operations or combustible/flammable materials, 
and "No Smoking" signs shall be posted in these areas. 

7.4.2 Smoking shall be permitted only in designated areas. 

7.4.3 \1\There smoking is permitted, safe receptacles for smok­
ing materials shall be provided. 

7.5 Waste Disposal. 

7.5.1 * Accumulations of combustible waste material, dust, and 
debris shall be removed from the structure and its immediate 
vicinity at the end of each work shift or more frequently as 
necessary for safe operations. 

7.5.2 Rubbish shall not be burned on the premises \vithout 
first obtaining a permit from the �· 

7.5.3 Materials susceptible to spontaneous ignttton, such as 
oily rags, shall be stored in a listed disposal container. 

7.5.4 Trash chutes, where provided, shall comply with 7.5.4.1 
through 7.5.4.6. 

7.5.4.1 A trash chute safety plan shall be submitted to and 
approved by the AHJ. 

7.5.4.2 Trash chutes located on the exterior of a building shall 
be constructed of noncombustible or limited-combustible 
material that meets the requirements of 4.13.1,  or protected in 
accordance with 7.5.4.3 through 7.5.4.6 if of combustible 
consu·uction. 
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7.5.4.3* The interior of combustible u·ash chutes shall be 
provided with not less than one temp01·ary automatic spt·inkler 
within a recess near the top of the chute. 

7.5.4.4 The temporary sprinkler required by 7.5.4.3 shall be 
protected by the recess as well as a listed sprinkler guard. 

7.5.4.5 The temporary sprinkler required by 7.5.4.3 shall be 
connected to any available water supply with a listed fire hose, 
or a flexible, commercial rubber hose, with a diameter of not 
less than 19 mm (% in.) and a listed flexible connector. 

7.5.4.6 The temporary sprinkler required by 7.5.4.3 shall be 
protected against freezing where required by the AHJ. 

7.6 Construction Material and Equipment Storage. 

7.6.1 * Temporary storage of equipment to be installed, or 
excessive combustible construction or packing materials, shall 
not be permitted in unprotected structures under construction 
or alteration unless authorized by the AHJ. 

7.6.2* In structures required to be protected, combustible 
storage shall not be permitted until an approved level of 
protection is provided. 

7.6.3 Yard storage of equipment to be installed or combustible 
consu·uction materials shall not be stored closer than 9 m 
(30 ft) from the su·ucture under construction or alteration. (See 
5.2.1.) 

7.7* Scaffolding, Shoring, and Forms. 

7.7.1 Accumulations of unnecessary combustible forms or 
form lumber shall be prohibited. 

7.7.2 Combustible forms or form lumber shall be brought into 
the su·ucture only when needed. 

7.7.3 Combustible forms or form lumber shall be removed 
from the structure as soon as stripping is complete. 

7.7.4 Those portions of d1e structure where combustible 
forms are present shall not be used for the storage of other 
combustible building materials. 

7.7.5* During fom1ing and su-ipping operations, portable fire 
extinguishers or charged hose lines shall be provided to 
protect the additional combustible loading adequately. 

7.8 Flammable and Combustible Liquids and Flammable 
Gases. 

7.8.1 Storage. 

7.8.1.1 Storage of flammable and combustible liquids shall be 
in accordance with NFPA 30 unless otherwise modified by this 
section. 

7.8.1.2* Stomge of Class I and Class II liquids shall not exceed 
227 L (60 gal) within 15 m (50ft) of the structure. 

7.8.1.3 Storage areas shall be kept free of weeds, debris, and 
combustible materials not necessary to the storage. 

7.8.1.4 Open flames and smoking shall not be permitted in 
flammable and combustible liquids storage areas. 

7.8.1.5 Such storage at·eas shall be appmpriately posted as "No 
Smoking" areas. 

7.8.1.6 Storage areas shall be appropriately posted with mark­
ings in accordance with NFPA 704. 

7 .8.2 Handling of Flammable and Combustible Liquids at 
Point of Final Use. 

7.8.2.1 Handling of flammable and combustible liquids shall 
be in accordance with NFPA 30 except as modified by 7.8.2.2 
du·ough 7.8.2.4. 

7.8.2.2 Class I and Class II liquids shall be kept in approved 
safety containers. 

7.8.2.3 Means shall be provided to contain and dispose of 
leakage and spills promptly and safely. 

7.8.2.4* Class I liquids shall be dispensed only where d1ere are 
no open flames or other sources of ignition within the possible 
path of vapor travel. 

7.8.3 Storage and Handling of Combustible and Flammable 
Gases. 

7.8.3.1 Storage and handling of combustible and flammable 
gases shall be in accordance with NFPA 54 and NFPA 58. 

7.8.3.2 Open flames and smoking shall not be permitted in 
flammable gas storage areas. 

7.9 Explosive Materials. 

7.9.1 The storage, handling, and use of explosive materials 
shall be in accordance with NFPA 495. 

7.9.2 All blasting operations shaH be under the direct supervi­
sion of an individual who is legally licensed to use explosives 
and who possesses the required permits. 

7.10 Cooking. 

7.10.1 Cooking equipment shall be placed and used in such a 
manner so d1at it is secured against overturning or displace­
ment. 

7.10.2 Cooking shall only be perfonned in approved cooking 
areas that are designated by approved signs, which state the 
following: 

DESIGNATED COOKING AREA - COOKING OUTSIDE 
THIS AREA IS PROHIBITED 

7.10.3 Cooking outside of approved cooking areas shall be 
pmhibited. 

7.10.4 Mobile cooking operations shall comply with NFPA 1 .  

7.10.5 Mobile cooking operations shall comply with applicable 
sections of this standard for site access and separation distances 
for heat sources and combustibles. 

7.10.6 Cooking operations shall be documented in the Fire 
Prevention Program. 

7.11 Asbestos. 

7.11.1 The removal of asbestos and other hazardous material 
shall be done in accordance with 7 . 1 1 . 1  through 7. 1 1 .5. 

7.11.2 The AHJ and the fire department shall be notified 
prior to the removal operations. 

7.11.3 Signs shall be posted at the entrance, exit and exit 
access do01� decontamination area�, and waste disposal areas. 

7.11.4 The signs shall state that the material is being removed 
from the area and state any health hazards, contact infonna-
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tion, and any personal protective equipment (PPE) require­
ments. 

7.11.5 Signs shall have a reflective surface, and lettering shall 
be a minimum of 50.8 mm (2 in.) in height. 

Chapter 8 Safeguarding Construction and Alteration 
Operations 

8.1 General. In addition to the specific requirements in other 
chapters, the provisions of Sections 8.2, 8.3, and 8.4 shall be 
followed for all construction and alteration operations. 

8.2 Cultural Resource Properties. Consm.Iction and altera­
tion operations within cultural resource properties shall be 
perfot-med in accordance with othet- chapters of this standard 
and NFPA 909. 

8.3 Historic Structures. Construction and alteration opera­
tions within historic strucmres shall be performed in accord­
ance with other chapters of this standard and NFPA 914. 

8.4 Impairments. Impairments shall be in accordance with 
Chapter 4. 

Chapter 9 Safeguarding Demolition Operations 

9.1 General. In addition to the specific requirements of this 
chapter, the provisions of Chapter 1 and Chapters 3 through 7 
shall be followed, as applicable, for all demolition operations. 

9.2 Special Precautions. 

9.2.1 Special precautions shall be taken where demolition 
work is performed in areas whet-e floors are soaked with oil or 
other flammable liquid; where dust accwnulations are present; 
or where combustible insulation is present in floors, walls, or 
ceilings/roofs where hot work is being performed. In these 
situations, charged hose lines of an adequate number and size 
shall be provided. 

9.2.2* Flammable and combustible liquids shall be dt-ained 
from tanks and machinery reservoirs in a safe manner and 
removed from the building immediately. Particular attention 
shall be paid to the removal of residue and sludge accumula­
tions if hot work operations are involved. 

9.3 Heating and Cooling Equipment. 

9.3.1 During cold-weather demolition operations, building 
heat shall be maintained to allow the operation of sprinklers, 
hose, and extinguishers in areas not in the process of demoli­
tion. 

9.3.2 The mtmmum temperature at the extremities of such 
areas equipped with wet sprinkler systems shall be 4°C ( 40°F). 

9.4* Smoking. Smoking shall be prohibited throughout the 
demolition areas. 

9.5* Demolition Using Explosives. Demolition of buildings by 
use of explosives shall be performed by a qualified agency 
following approved procedures. 

9.6 Utilities. 

9.6.1 Electrical Service. Electrical service shall be reduced to 
a minimum, and the identity of energized circuits shall be 
ensured to avoid any uncertainty. 
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9.6.2 Gas. 

9.6.2.1 Prior to demolition, gas supplies shall be turned off 
and capped at a point outside the building. 

9.6.2.2 Gas lines within the building shall be purged after 
capping unless othenvise permitted by the AHJ. 

9. 7* Fire Cutoffs. 

9.7.1 Vertical and horizontal cutoffs shall be retained until 
t·azing operations necessitate their removal as permitted by the 
AHJ. 

9. 7.2 Fire doors shall be closed at the end of each working 
day. 

9.8 Fire Protection During Demolition. 

9.8.1 General. The provisions of Chapter 4 shall apply in 
addition to the specific requirements of this section. 

9.8.2* System Operation. Where a building is equipped with 
sprinklers, the sprinkler protection shall be retained in service 
as long as the condition requiring the use of sprinklers exists. 

9.8.3 Sprinkler Control Valves. 

9.8.3.1 The operation of sprinkler control valves shall be 
permitted only by pmperly authorized personnel and shall be 
accompanied by the notification of designated parties. 

9.8.3.2 '"There the sprinkler protection is regularly turned off 
and on to facilitate removal and capping of segments, the 
sprinkler control valves shall be checked at the end of each 
work shift to ascertain that pmtection is in service. 

9.8.4 Standpipes. Standpipes shall be maintained in confot·m­
ity with the progress of demolition activity in such a manner 
that they are always ready for fire department use. 

9.8.5* Fire Protection. Approved fit-e protection shall be 
provided. 

Chapter 10 Safeguarding Roofing Operations 

10.1 General. All roofing operations involving heat sources 
and hot processes shall be conducted by a qualified agency. 

10.2 Asphalt and Tar Kettles. 

10.2.1 * Asphalt and tar kettles and associated LP-Gas cylinders 
shall be located in a safe place outside of the building at a 
point that avoids the danger of ignition of combustible mate­
rial. 

1 0.2.2 Asphalt and tar kettles shall not be located on roofs. 

10.2.3 A lid that can be closed by means of gravity shall be 
provided on all roofing kettles. 

10.2.4 The tops and covet·s of all kettles shall be close-fitting 
and constructed of steel having a thickness of not less than 
No. 14 manufacntrer's standard gauge f2 mm (0.075 in.) 1 .  

10.2.5* Used roofing mops and rags shall be cleaned of exces­
sive asphalt and stored away from tl1e building and combustible 
materials. 

10.2.6 Discarded roofing mops and rags shall not be in 
contact witl1 combustibles. 
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10.2.7 Kettles shall be constantly attended when in operation 
by a minimum of one employee knowledgeable of the opera­
tions and hazards. The employee shall be within 7.6 m (25 ft) 
of the kettle and have the kettle within sight. 

10.2.8 Roofing kettles shall not block exits, means of egress, 
gates, roadways, or entrances. In no case shall kettles be closer 
than 3 m  (10 ft) from exits or means of egress. 

10.3* Single-Ply and Torch-Applied Roofing Systems. 

10.3.1* General. 

10.3.1.1 Single-ply and torch-applied roofing systems shall be 
installed using extreme caution. 

10.3.1.2 Torches or hot-air guns used to secure roofing 
membranes shall be used in accordance with the manufactur­
er's recommendations. 

10.3.1.3 In order to prevent smoking or ignition of roofing 
membranes, they shall not be overheated. 

10.3.1.4* Personnel applying torch-applied roofing shall be 
qualified. 

10.3.2* Openings, Penetrations, and Flashings. 

10.3.2.1 Caution shall be used where wOt-king near roof open­
ings, penetrations, or flashings. 

10.3.2.2 The flame of the torch shall not come in direct 
contact with wood nailers, cant strips, or metal flashing. 

10.3.2.3 Small torches shall be used to heat the underside of 
the membrane at a safe distance from openings, penetrations, 
and flashing befOI-e secm-ement. 

10.3.2.4 Hot trowels shall be used to feather seams at laps and 
flashings. 

10.3.2.5 The torch shall not be used in areas whet-e the flame 
impingement cannot be fully viewed. 

10.3.2.6 Open flames shall not be left unattended. 

10.3.3 Flame Contact Protection. 

10.3.3.1 The torch flame shall not be applied to a combustible 
substrate for the membrane. 

10.3.3.2 Base ply shall be used to cover wooden decks, 
combustible insulation (such as foam plastic, kraft-faced glass 
fiber, or wood fiber), small crevices, cant strips, plastic fastener 
plates, or any other combustible surface. 

10.3.3.3 Base ply shall be permitted to consist of either glass 
fiber felts or minimum 18 kg ( 40 lb) organic felts. 

10.3.3.4 Torch flames shall not come in contact with exposed 
plastic roofing cement. 

I 0. 3.4 lnstallati on. 

10.3.4.1 The installation of torch-applied roofing and, in 
some cases, single-ply roofing systems is hot work and shall 
comply with Section 7.1 ,  except where otherwise noted. 

10.3.4.2* Torch-applied ,-oofing shall be exempt from the 
requirements of 7.1.3, commonly referred to as the "35-foot 
rule," ofNFPA 51 B. 

10.3.5* Personal Protection. Protective clothing and personal 
protective equipment shall be worn by installers. 

10.3.6 Equipment. 

10.3.6.1 Proper equipment shall be used to heat roofing 
membranes. 

10.3.6.2 Torches shall be equipped with a pilot adjustment, a 
flame height adjusunent, a minimum of 7.6 m (25 ft) to a maxi­
mum of 15 m (50 ft) of listed hose, a pressure gauge, and a 
regulator. 

10.3.6.3 A spark igniter shall be used. 

10.3.6.4 Torch u-olleys and multiple torch head machines 
shall be equipped with listed safety valves. 

10.3.7* Equipment Inspection. Equipment shall be inspected 
thoroughly and repaired or replaced as needed prior to use. 

10.3.8* Fuel Gas Cylinders. 

10.3.8.1 Valves. Fuel gas cylinders shall not be hoisted by 
their valves. 

10.3.8.2 Straps. Straps placed around the cylinders shall be 
utilized. 

10.3.8.3 Carts. Carts used to u-ansport fuel gas cylinders shall 
be stable. 

10.3.8.4 Caps. Safety caps shall be attached to all fuel gas 
cylinders and installed on the valves whenever cylinders are not 
in use. 

10.3.8.5 Size. The fuel gas cylinder shall be sized for the torch 
used. 

10.3.8.6 Frost Buildup. 

10.3.8.6.1 If frost buildup occurs on fuel gas cylinders and the 
rate of vapor withdrawal is no longer adequate for operating 
conditions, the cylinder shall not be placed on its side or 
heated with the torch flame. 

10.3.8.6.2 If frost buildup occurs on fuel gas cylinders and the 
rate of vapor withdrawal is no longer adequate for operating 
conditions, the hose shall be disconnected and a cylinder with 
gTeater propane volume shall be used. 

10.3.9* Fire Watch. A fire watch shall be conducted for at 
least 2 hours after torches have been extinguished. 

10.4 Fire Extinguishers for Roofing Operations. 

10.4.1 * There shall be at least one portable fire extinguisher 
having a rating of not less than 20-B no closer than 1 .5 m (5 ft) 
and no more than 7.6 m (25 ft) of horizontal u·avel distance 
fi-om every kettle at all times while such kettle is in operation. 

10.4.2 Fire extinguishers shall be located in an accessible, visi­
ble, or identified location. 

10.4.3* There shall be at least one multipurpose 2-A:20-B:C 
portable fire extinguisher on the roof being covered or 
repaired, or other fire protection shall be provided as deter­
mined by the AHJ. 

10.4.4 There shall be at least one multipmpose 2-A:20-B:C 
portable fire extinguisher within 6.1  m (20 ft) of horizontal 
travel distance from torch-applied roofing equipment. 

10.4.5 All kettle operators and torch-applied roof installers 
shall be trained in the use of fire extinguishers. 
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10.5 Fuel for Roofing Operations. 

10.5.1 Fuel containers, burners, and t·elated appurtenances of 
roofing equipment in which LP-Gas is used for heating shall 
comply with all the applicable requirements ofNFPA 58. 

10.5.2 Fuel containers having capacities greater than 0.45 kg 
( 1  lb) shall be located at least 3 m ( 10  ft) from the burner 
flame or at least 0.6 m (2 h) therefrom where properly insula­
ted from heat or flame. 

10.5.3 Solid fuel or Class I liquids shall not be used as fuel for 
roofing ketdes. 

10.5.4 LP-Gas cylinders shall be secured to prevent accidental 
tip over. 

10.5.5 Fuel containers shall be protected against physical 
damage as appt-oved. 

Chapter 1 1  Safeguarding Underground Operations 

11 .1  * General. 

11.1.1* Modifications. In addition to the specific require­
ments of this chapter, the provisions of Chapter 1 and Chapters 
3 through 9 shall apply to all underground operations unless 
otherwise modified by this chapter. 

11.1.2 Tunnels. The tunnels covered by this standard shall be 
underground strucmres with a design length greater than 23 m 
(75ft) and a diameter greater than 1 .8 m (6 ft). 

11.1.3 Drainage. Drainage systems shall be pt-operly designed 
and installed to remove water from sprinkler discharge and fire 
hose streams. 

11.1.4 Fire Safety. Fire safety for existing, operating, fixed 
guideway underground transportation systems undergoing 
alteration or renovation shall be in accordance with NFPA 130. 

11.1.5 Means of Egress. Means of egress for existing, operat­
ing, underground structures shall be in accordance with the 
adopted building codes or NFPA 101. 

11.1.6 Security. 

11.1.6.1 At each aboveground entrance, Lmderground opera­
tions shall have a check-in/ check-out system, supervised by a 
qualified individual at all times, that provides an accurate 
record of each person who is underground. 

11.1.6.2 The location of the check-in/check-out system shall 
be within 7.6 m (25 ft:) of the enu-ance and shall be easily iden­
tified. 

11.1.6.3 Completed or unused sections of the underground 
facility shall be barricaded, properly marked, and made off 
limits. 

11.1.7 Compartmentation. Compartmentation by means of 
the installation of fire and smoke barriers shall be at interval5 
that limit the extent and severity of the fire and that provide 
areas of refi1ge for occupants. 

11.1.8 Water Supply. 

11.1.8.1 A fire protection water supply system shall be provi­
ded in accordance with 6.3.1. 
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11.1.8.2 A standard fitting with oudet threads compatible with 
the equipment of the local fire department shall be pmvided 
so that travel distance does not exceed 46 m ( 150 ft) .  

11.2 Emergency Procedures. 

11.2.1 * Evacuation Plans. 

11.2.1.1 A written fire prevention, fire suppression, and emer­
gency evacuation plan shall be developed, maintained, and 
kept cmTen t. 

1 1.2.1.2 The AHJ shall be provided with a copy of the current 
plan for its review and shall have the opportunity to comment 
on the plan. 

11.2.1.3 Special attention shall be given to rescue and smoke­
venting procedures, to means of ingress/egress, and to training 
and orientation of employees and visitors. 

11.2.2 All personnel, including visitors, shall be u·ained in 
emergency and evacuation procedures and informed of the 
hazards prior to going undet-gmund. 

11 .2.3 Drills. 

11 .2.3.1 Underground operations shall conduct disaster and 
evacuation drills for each shift at least once at the start of 
underground operations and every 6 months, or more 
fi·equently as appropriate. 

1 1.2.3.2 A record of such drills shall be maintained. 

11.3 Fire Detection, Protection, and Communications Systems. 

11.3.1 * Fire Detection and Protection Systems. 

11.3.1.1 Fire pmtection extinguishing equipment applicable 
to the hazard shall be provided at the head, tail, drive, and 
take-up pulley areas of belt conveyors and at intervals along 
belt conveyor lines that shall not exceed 91 m (300 ft) .  

11.3.1.2 Belt conveyors installed in underground locations, 
other than belts that carry the load of the belt on a low-friction 
metal deck without rollers, shall meet all of the following 
requirements: 

( 1 )  Conveyor belting shall be approved. 
(2) Entrances in which belt conveyors are installed shall be 

kept free of accumulations such as muck, debris, and 
combustibles. 

(3) All belt conveyors shall be equipped with an approved 
slippage switch system designed to shut down the belt 
when sliding friction develops betvveen the drive pulley(s) 
and d1e belt, and both of the following shall apply: 

(a) The slippage switch system shall be tested weekly. 
(b) On each new installation, the slippage switch system 

shall be tested before the conveyor is used. 
( 4) All conveyor belt systems shall be equipped with approved 

interlock systems that shut down belt conveyors when any 
of the following occurs: 

(a) Any conveyor in the system stops or reduces its 
normal speed. 

(b) Any required fire protection system is activated. 
(5) Fixed combustible materials such as posts, cribbing, and 

roof support5 shall be protected against frictional ignition 
by one of d1e foliO\ving methods: 

(a) The material shall be guarded from contact by the 
belt using metal. 
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(b) The material shall be located at a distance of at least 
� the width of the belt from any idler 01- pulley. 

(c) Alignment switches shall be provided at intervals 
sufficient to prevent the belt from contacting such 
materials. 

(6) Guarding, if provided, for machinery in the drive area 
and at other points along the belt shall be of noncombus­
tible matet-ial. 

(7) New installations of belt conveyors shall utilize a su-ucture 
that does not provide a deck between the upper and 
lower strands of the belt. 

11.3.1.3 Suitable fire extinguishers shall be installed so that 
travel distance from any one point in a tunnel does not exceed 
91 m (300ft) on a horizontal plane. 

11.3.1.4 Audible and visible alarm and emergency lighting for 
safe evacuation shall be required. 

11.3.2 Fire Communications Systems. 

1 1.3.2.1 Two means of communications \vith the surface shall 
be available at all times from all area� of the underground 
facility. 

1 1.3.2.2 All communications systems shall be tested weekly. 

11.4 Electrical. 

11.4.1* Electrical cords and plugs shall be heavy duty and suit­
able for use in damp locations. 

1 1.4.2 Conductors. 

1 1.4.2.1 Conductors shall be located or guarded so as to be 
protected from physical damage. Multiconductor portable 
cable shall be permitted to supply mobile equipment. 

1 1.4.2.2 An equipment grounding conductor shall be run 
\vith circuit conductors inside the metal raceway or inside the 
mul ticonductor cable jacket. 

1 1.4.2.3 The equipment grounding conductor shall be 
permitted to be insulated or bare. 

1 1.4.3 Oil-filled transformers shall only be used underground 
where located in a fire-resistant enclosure suitably vented to the 
outside and surrounded by a dike to retain the contents of the 
transformers in the event of rupture. 

1 1.4.4 Enclosures. 

1 1.4.4.1 Bare terminals of transformers, switches, motor 
controllers, and other equipment shall be enclosed to prevent 
accidental contact with energized parts. 

11.4.4.2 Enclosures for use in tunnels shall be raintight, rain­
proof, or watertight as defined in NFPA 70 where necessitated 
by the enviromnental conditions. 

1 1.4.5 Special attention shall be given to maintaining clear 
access and adequate work space around electrical equipment 
in accordance with NFPA 70£. Proper housekeeping shall be 
maintained to avoid fire hazards. 

1 1.4.6 All nonenergized metal parts of electrical equipment 
and metal raceways and cable sheaths shall be effectively groun­
ded and bonded to all metal pipes and rails at the portal and at 
intervals not exceeding 300 m (1000 ft) throughout the tunnel. 

1 1.5 Hazardous Operations and Procedures. 

1 1.5.1 Hot work operations shall be in accordance with 
NFPA 51B. 

11 .5.2 A suitable fire extinguisher or other fire conu-ol device 
shall be t-eady fot· instant use in any location where hot work is 
performed. 

11.5.3 Acetylene, LP-Gas, liquefied oxygen (LOX), and meth­
ylacetylene propadiene stabilized gas (MPS) shall be permitted 
to be used underground where both of the following condi­
tions are met: 

( 1 )  The material is used only for welding, cutting, and hot 
work. 

(2)* The quality of air is within approved limits. 

1 1.5.4 The quantity of combustible materials to be used 
underground shall be kept to a minimum. Advance planning 
shall pwvide for the use of materials having the most favorable 
combination of high ignition points, low rates of combustion, 
and low emissions of smoke and harmful gases. 

11 .5.5 Flammable and Combustible Liquids. 

1 1.5.5.1 * Class I flammable liquids shall not be taken, stored, 
or used underground or within 30 m (100 ft) of a nmnel portal 
01- shaft opening. 

11 .5.5.2 Class II and Class III liquids shall be transported and 
stored in approved closed containers, safety cans, or tanks. 

11 .5.5.3 Quantities shall be limited to those necessary fcK one 
work shift. 

1 1.5.5.4 Lubricating oils, greases, and rope dressings taken 
underground shall be in closed and reclosable approved 
containers that do not allow the contents to leak or spill. 

1 1.5.5.5 Oil, grease, and diesel fuel stored underground shall 
be kept in tightly sealed containers in fit-e-resistant areas loca­
ted at least 30 m (100 ft) from shafts and inclines. 

1 1.5.5.6 Storage areas shall be positioned or diked so that the 
contents of ruptured or overturned containers cannot flow 
from the storage area. 

11 .5.5.7 Areas within 7.6 m (25 ft) of major elecu-ical installa­
tions and unburied tanks for storage of combustible liquids 
shall be free of transient combustible materials. 

11.6 Storage. 

11.6.1 No combustible structure shall be erected and no 
combustible materials shall be stored within 30 m (100 ft) of an 
access shaft, shaft hoist, or other entry. 

1 1.6.2 Metal containers witl1 self-closing lids shall be pwvided 
and used to store combustible waste and debris and shall be 
removed and taken to the surface daily. 

11.7 Equipment. 

1 1.7.1 Less hazardous hydraulic fluids that are listed shall be 
used in underground machinery and equipment unless the 
machinery and equipment are protected by an approved fire 
suppression system or by approved multipurpose fire extin­
guishers rated at least 4-A:40-B:C. 
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11.7.2 Wherever self�propelled equipment is used under­
gwund, a fu·e suppression system or a fire extinguisher rated at 
least 4-A:40-B:C shall be provided on the equipment. 

11.  7.3* Ventilation. 

1 1.7.3.1 'Where single-entry shafts/tunnel ventilation systems 
are used, they shall be reversible from a location outside and in 
close proximity to the shaft/tunnel. 

11.  7.3.2 The ventilation system shall be sufficient for the 
number of personnel and equipment underground. 

11.  7.3.3 Air-sampling logs shall be maintained. Air tests shall 
be conducted before or after each shift. 

11.  7.3.4 Air-sam piing logs shall be available to the AHJ. 

11.  7.3.5 Fan houses, fan bulkheads for main and booster fans, 
and air ducts connecting main fans to underground openings 
shall be constructed of noncombustible materials. 

11.8* Standpipe Installations in Tunnels Under Construction. 
V\There required by the AHJ, a Class I, II, or III standpipe 
system shall be installed and tested in mnnels under construc­
tion in accordance with 1 1 .8.1 through 1 1 .8.6, NFPA 14, and 
NFPA 25. 

11.8.1 A standpipe system shall be installed before the mnnel 
has exceeded a length of 61 m (200 ft) beyond any access shaft 
or portal. 

11.8.1.1 l11e standpipe system shall be extended as work 
progresses so that a hose valve connection is available within 
61 m (200 ft) of the most remote portion of the tunnel or 
mnnel heading. 

11.8.2 Standpipe and hose valves shall be securely supported 
and the system shall be securely capped at the end. 

11.8.3 Threaded connections for hose valves and fire depart­
ment connections shall be of the size and type required by the 
responding fire department. 

1 1.8.4 Standpipe hose valves shall be spaced at not greater 
than 61 m (200 ft) intervals, and be positioned in the mnnel 
and kept clear to ensure r·eady access fwm the walking surface. 

11.8.5 Standpipe system water supply and fire department 
connection(s) shall be provided at a location(s) adjacent to the 
mnnel construction access point and shall be readily accessible 
to fire department apparatus. 

11.8.6 Temporary standpipe systems shall remain in service 
until the permanent standpipe system is complete. 

11.8. 7 Underground Operations. 

1 1.8.7.1* '!\There required, an underground rescue plan shall 
be developed and addressed in the Fire Prevention Progr·am in 
accordance with 4.2.2. 

11.8.7.1.1 Technical rescue professional qualifications regard­
ing undergwund operations shall be in accordance with 
NFPA 1006. 

11.8. 7.1.2 Technical rescue regarding underground opera­
tions shall be in accordance NFPA 1670. 
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Chapter 12 Safeguarding Construction Operations for Tall 
Mass Timber Wood Structures 

12.1 * General. The provisions of Chapter l ,  Chapters 3 
through 8, and this chapter shall apply for all construction, as 
applicable. 

12.2* Roofing Operations. The requirements of Chapter 10 
shall apply for roofing operations, except that torch-applied 
roofing systems shall be prohibited. 

12.3* Fire Exposure Analysis. Before construction begins, a 
smdy shall be conducted to ensure that the installation of 
passive and active fire protection features, combined with the 
separation provided between other structures on the same or 
adjacent lots, are adequate to allow safe egress and to prevent 
fire spread to the exposed strucntres. 

12.3.1 The analysis shall be included with the construction 
documents submitted with the building permit and acceptable 
to the AHJ. 

12.3.2 Construction shall comply with the requirement� estab­
lished by the fu·e exposure analysis. 

12.4 Wood Structural Panels. Wood structural panels shall be 
designed, manufactured, and identified in accordance with 
Chapter 35 of NFPA 5000. 

12.4.1 * Structural wood members that are required to receive 
passive fire pwtection shall have the pwtection installed as 
required by the fire exposure analysis outlined in Section 12.3. 

12.5 Site Security. 

12.5.1 * Guard service trained in accordance with 4.1 .17.2 or 
other methods acceptable to the AHJ shall be required at all 
times that combustible consu·uction has exceeded three stories 
and workers are not on the site. 

12.5.2 Minimum 1.8 m (6 ft) high security fences shall be 
provided around the entire exterior of the construction site. 

12.6 Water Mains, Standpipes, Hydrants, and Fire Department 
Connections. 

12.6.1 Underground fire protection water mains and hydrants 
shall be installed in accordance with 6.3.3. 

12.6.2 Each stairwell required for· egress in the constructed 
areas of the strucmre shall be equipped with an operational 
standpipe during construction in accordance with Section 4.7. 

12.6.3 The distance betw·een the lhe department connection 
and hydrant shall not exceed 30.5 m (100 ft). 

12.7 Fire Protection Systems. Fire protection systems that are 
temporarily placed in service shall be in accordance with the 
Fire Prevention Program. 

12.8* Hot Work. Fire watches shall remain in place for 
2 hours after hot work is complete. 

12.9 Temporary Heat. 

12.9.1 The use of direct-fired heaters shall be prohibited 
inside the su·ucture. 

12.9.2 Heating shall be indirect fired or ducted heat from 
heaters located outside the strucntre or by permanent heating 
systems. 
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12.10 Temporary Lighting. The use of high-intensity lighting, 
such as quartz or metal halide, shall be prohibited dming 
construction or alterations. 

Chapter 13 Safeguarding Construction Operations for Large 
Wood Frame Structures 

13.1* General. 

13.1.1 The provisions of Chapter 1 ,  Chapters 3 through 8, and 
this chapter shall apply for all construction, as applicable. 

13.1.2 A large wood structure shall be considered all wood 
structures that meet one of the following: 

( 1 )  Up to, and including, three stories and greater than 
13,935 m2 ( 1 50,000 ft2) aggregate total floor area 

(2) Over three stories, or over 12.2 m (40 ft) above the lowest 
level of fit-e department vehiculat- access, and greater 
than 4645.2 m2 (50,000 ft2) aggregate total floor area 

13.2 Roofing Operations. 

13.2.1 The requirements of Chapter 10 shall apply for roofing 
operations except as specified in 13.2.2. 

13.2.2 Torch-applied roofing systems shall be prohibited. 

13.3 Fire Exposure Anal�is. Before construction begins, a 
study shall be conducted to ensure that the installation of 
passive and active fire protection features, combined with the 
separation provided between other sttuctures on the same or 
adjacent lots, or adjacent buildings under construction simulta­
neously, are adequate to allow safe egress and prevent fire 
spread to the exposed structures. 

13.3.1 The analysis shall be included with the consttuction 
documents submitted with the building permit and acceptable 
to the AHJ. 

13.3.2 Construction shall comply with the requirements estab­
lished by the fire exposure analysis. 

13.4* Site Security. 

13.4.1 Guard service trained in accordance with 4.1 . 17.2 or 
other methods acceptable to the AHJ shall be required at all 
times. 

13.4.2 Minimum 1.8 m (6 ft) high security fences shall be 
provided around the entire exterior of the construction site. 

13.5 Water Mains, Standpipes, Hydrants, and Fire Department 
Connections. 

13.5.1 Underground fire protection water mains and hydrants 
shall be installed in accordance with 6.3.3. 

13.5.2 V\There standpipes are required in the occupied build­
ing or by the Fire Prevention Program, the number of tempo­
rary standpipes to be provided shall be in accordance with the 
Fire Prevention Program. 

13.5.3 The distance between the fire departtnent connection 
and hydrant shall not exceed 30.5 m ( 1 00 ft) .  

13.6 Fire Protection Systems. Fire protection systems that are 
temporarily placed in service shall be in accordance with the 
Fire Prevention Program. 
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13.7''' Hot Work. Fire watches shall remai n  in place for 
2 hours after hot work is complete. 

13.8 Temporary Heat. 

13.8.1 The use of direct-fired heaters shall be prohibited 
inside the stt-ucture. 

13.8.2 Heating shall be indirect-fired or ducted heat from 
heaters located outside the structure or by permanent heating 
systems. 

13.9 Temporary Lighting. The use of high-intensity lighting, 
such as quartz or metal halide, shall be prohibited during 
constntction or alterations. 

Annex A Explanatory Material 

Annex A is not a pm·t of the requimments of this NFPA document but is 
included for informational pUtposes only. 17!is annex contains explan­
atmy mate1-ial, numbm-ed to em-respond with the applicable text paTa­
graphs. 

A.l.1 General requirement5 applying to construction and 
demolition are contained in Chapter 1 and Chapters 3 through 
4; specific requirements for construction and alteration activi­
ties are found in Chapter 8; those requirement� specific to 
roofing operations are covered in Chapter 10; those ,-equire­
ments specific to demolition activities are covered in Chapter 9; 
and specific requirements for activities in underground loca­
tions are contained in Chapter 1 1 .  

A.l.3.1 Fires during construction, alteration, or demolition 
operations are an ever-present threat. The fire potential is 
inherently greatet- during these operations than in the comple­
ted structure due to previous occupancy hazard and the pres­
ence of large quantities of combustible materials and debris, 
together with such ignition sources as tempot-ary heating devi­
ces, cutting/welding/plumber's torch operations, open fires, 
and smoking. The threat of arson is also greater during 
consu-uction and demolition operations due to the availability 
of combustible materials on site and the open access. 

Fires during construction, alteration, or demolition opera­
tions can be eliminated or controlled through the early plan­
ning, schedul.ing, and implementation of fire prevention 
measures, fire protection systems, rapid communications, and 
on-site security. 

A.l.3.2 The unique and dangerous situations confronting fire 
fighters during such operations demand that a complete 
exchange of pertinent information be established and contin­
ued during the life of the project. 

A.l.6.3 Not all sections of this standard are intended to apply 
to eveqr construction or alteration project. For example, it 
might not be reasonable to expect a complete fire safety 
program, including an on�ite fire brigade or a pre-incident 
plan with the local fire department, for a minor pt-oject, such as 
adding a light fixture. However, some sections would be appl.i­
cable to all projects, such a� a first aid kit (see 4.10. 6) or good 
housekeeping {see 4.2.2(10)]. This proposed exception allows 
the AHJ to make the determination on the applicability of the 
provisions of this standard. 

A.3.2.1 Approved. The National Fire Protection Association 
does not approve, inspect, or certifY any installations, proce­
dures, equipment, or materials; nor does it approve or evaluate 
testing laboratm-ies. In determining the acceptability of installa-
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tions, procedures, equipment, or materials, the authority 
having jurisdiction may base acceptance on compliance with 
NFPA or other appropriate standards. In the absence of such 
standards, said authority may require evidence of proper instal­
lation, procedure, or use. The authority having jurisdiction 
may also refer to the listings or labeling practices of an organi­
zation that is concerned with product evaluations and is thus in 
a position to determine compliance with appropriate standards 
for the current production of listed items. 

A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase 
"authot-ity having jurisdiction," or its acronym �. is used in 
NFPA documents in a broad manner, since jurisdictions and 
approval agencies vary, as do their responsibilities. �Where 
public safety is primary, the authority having jurisdiction may 
be a federal, state, local, or other regional department or indi­
vidual such as a fire chief; fire marshal; chief of a fire preven­
tion bm-eau, labor department, or health department; building 
official; electrical inspector; or others having statutory author­
ity. For insurance purposes, an insurance inspection depart­
ment, rating bm-eau, or othet· insurance company 
representative may be the authority having jurisdiction. In 
many circumstances, the property owner or his or her designa­
ted agent assumes the role of the authority having jurisdiction; 
at government installations, the commanding officer or depart­
mental official may be the authority havingjurisdiction. 

A.3.2.3 Listed. The means for identifYing listed equipment 
may vaty for each organization concerned with product evalua­
tion; some organizations do not recognize equipment as listed 
unless it is al�o labeled. The authority having jurisdiction 
should utilize the system employed by the listing organization 
to identifY a listed product. 

A.3.3.6 High-Rise Building. It is the intent of this definition 
that, in determining the level from which the highest occupia­
ble floor is to be measured, the enforcing agency should exer­
cise reasonable judgment, including consideration of overall 
accessibility to the building by fire department personnel and 
vehicular equipment. Where a building is situated on a sloping 
tet-min and there is building access on mOt-e than one level, the 
enforcing agency might select the level that provides the most 
logical and adequate fire deparunent access. [5000, 202 1 ]  

A.3.3. 7 Hot Work. As applies to this standard, hot work 
includes cutting, welding, Thermit welding, brazing, soldering, 
grinding, thermal spraying, thawing pipe, torch-applied roof­
ing, or any other similar activity. 

A.3.3.1 1  Modular Construction. Modular construction is not 
intended to include manufactured homes as defined by 24 CFR 
3280.2, "Manufactured Home Construction and Safety Stand­
ards: Definitions." 

A.3.3.13 Qualified Agency. Training should be conducted in 
accordance with manufacturers' instructions or appt-oved 
industry standards. 

A.3.3.16 Structure. Structures include buildings, piers, 
bridges, and underground installations. Additional definitions 
of su-uctures are provided in NFPA 5000. 

A.4.1.3 The FPPM should be familiar with the provisions of 
this standard. Requirements could also include, but are not 
necessarily limited to, someone who has one of the following 
certifications: 
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( 1)  Registered professional engineer in fire protection engi­
neering 

(2) Certified fire protection specialist 
(3) Degree in fire safety, fire protection engineering, or fire 

protection engineering technology 
(4) Completion of other fire prevention training 

The FPPM level of knowledge should be appropriate for the 
size and complexity of the project as follows: 

( 1 )  For project� that are small and of limited complexity, the 
FPPM should demonstrate basic skilL� in fit-e hazard 
recognition and fire safety planning. 

(2) For prqjects that are moderate to large in size or 
complexity, the FPPM should demonstrate the knowledge 
in ( 1 )  as well as an understanding of the operation of fire 
protection equipment and the capability to develop 
advanced fire safety plans. 

A.4.1.6 Training of consu-uction personnel in fire safety 
hazards and fire prevention is critical to reducing fire risks. 
Training programs should be considered to addt-ess the follow­
ing: 

( 1 )  For new personnel assigned to the project 
(2) When activities create new fire hazards 
(3) On a monthly basis for long-term projects 
(4) When events/incidents identity changes to the program 

A.4.1.7 Necessary fire prevention improvements that are iden­
tified by the investigation should be communicated to all 
employees as soon as possible. 

A.4.1.14 See NFPA 101 for impairments to fire protection 
systems or fire alarm, detection, or communication systems 
where required by that code. In addition, see NFPA 72 for 
impairments resulting to fire alarm equipment, and NFPA 25 
for impairments resulting to water-based fire protection equip­
ment. 

A.4.1.16 Large-scale construction sites change rapidly as 
construction progresses. The pre-incident plan should be flexi­
ble to allow for different stages of consu-uction. Critical stages 
that should be considered include access, installation of water 
mains and fire hydrants, framing/ exterior shell, roofing, cover­
ing of interiOt- partitions, installation of fixed fire pmtection, 
concrete form work, installation of building systems, and 
construction safety hazards. 

Since constmction projects do change, the local fire depart­
ment should be encouraged to visit the site on a regular basis. 
Pre-incident plan visits should be scheduled by the FPPM at 
least semiannually and when there have been major revisions 
to the Fire Prevention Program. Since municipal fire depart­
ments work rotating shifts, a series of pre-incident plan visits 
might be necessary to allow all responding fire fighters an 
opportunity to visit the site. In rural areas and smaller cities, 
the local fire deparunent might be a volunteer organization or 
might have only a small career fire fighter crew on duty during 
the day. It might be necessary for the FPPM to schedule the 
pre-incident plan visit during the evening hours to meet the 
needs of the local fire department. 

A.4.1.17.1 Due to the growing threat of arson, guard service 
should be provided on major projects even where not required 
by the AHJ. The requit-ements for guard service also should be 
based on, but should not be limited to, the hazards at the site, 
the size of the risk, the difficulty of the fire-fighting situation, 
the exposure risk, and the physical security of the site. 
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A.4.I.l7 .2 It is recommended that areas in buildings should 
be pau·olled at all times when construction, alteration, and 
demolition operations are not in progress by a competent 
guard registered on an approved security tour supervision 
system (watch clock) with stations covering all parts of the 
building in accordance with NFPA 601. Guard rounds should 
include all parts of the buildings and outside areas where 
hazardous equipment or materials are located. Rounds should 
be conducted every � hour for 2 hours after suspension of 
wo1·k for the day and every hour thereafter during the night 
and nonworking days and should include tours of all accessible 
work areas. 

A.4.1.17.4 The requirements for security fencing should be 
based on, but should not be limited to, the hazards at the site, 
the size of the risk, the difficulty of the fire-fighting situation, 
the exposure risk, and the presence of guard service. 

A.4.1.17.5 Securing the openings (doors and windows) to the 
su·ucture, where possible, reduces the chance of entry by unau­
tho,·ized persons. This, in turn, 1·educes the chance of arson or 
accidental fires. It could, in some instances, eliminate the need 
for guard service or security fencing. It also helps prevent fi·eez­
ing or wind damage to fire protection equipment and prevents 
combustible material from being blown against heating devices 
and igniting. 

A.4.2.3 The fire department status board, such as a white 
board or computer monitor, should include information such 
as a key contact phone number(s), temporary building condi­
tions affecting site and floor access, fi1·e protection systems, 
means of egress components, temporary access, hot work oper­
ations, and site hazard operations. 

App1·oved locations would be readily accessible areas near 
the site entrance. 

A.4.3 Protection required in this standard can be supplemen­
ted by other approved fom1s of protection. This could include, 
but is not limited to, the use of self-contained, remote­
controlled, detection, notification, and suppression systems. 

A.4.3.2.1 With proper scheduling, it is possible fo1· the fire 
sprinkler installation to follow the building consu1.1ction as it 
progresses. This is frequently done in multistory buildings to 
facilitate protection on the lower floo1·s before the upper floors 
have been built. Temporary measures can be used to place 
permanent fire protection systems temporarily in service earlier 
during consu·uction to provide temporary protection. 

Temporary automatic sprinkler protection in accordance 
with this section can reduce the risk of an unconu·olled fire 
during consu·uction, recognizing that the protection criteria 
specified in the Fire Prevention Program is not suitable for 
controlling all fire events that could occur on a construction 
site. 

A.4.3.2.2 Examples of temporary measures could include 
building heat, manual systems with an emergency control valve, 
limited water supply, and alternative means to monitor systems. 

A.4.3.2.3 Whereas the permanent fire protection systems are 
required to meet NFPA standards, systems placed in service 
temp01·arily during constn.1ction are subject to different and 
varying conditions than those used in full-scale fire tests to 
verify the installation criteria of sprinkler systems. Conditions 
that differentiate the permanent pmtection from the tempo­
rary protection include, but are not limited to, the lack of 
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finished ceilings, lack of finished walls, protective sprinkler 
caps being in place, obsu1.1ctions present during consu·uction, 
exposed wood consu·uction, fuel loading of construction mate­
rials, and lack of heat. 

A.4.3.2.4 The design criteria in NFPA 13, NFPA 13R, or 
NFPA 130 are intended for completed, occupied buildings and 
are derived through full-scale fire tests to determine the factors 
used in the design of the system, including the position and 
location of sprinklers to achieve both the proper response time 
for activation and adequate coverage of the hazard area 
through the proper distribution of water at a specified rate. 

The response time is affected by the distance of the sprinkler 
below a building feature capable of collecting heat. vVhere a 
finished ceiling is not installed, the sprinklers are located in 
close proximity to tl1e floor or roof deck above. '!\There a 
finished ceiling is anticipated, the sprinklers are located in 
close proximity to the finished ceiling and installed at that 
level. However, when sprinklers are installed and put in service 
before the finished ceiling is installed, the response time for 
the spl'inklers to activate in a fire event is increased, and in 
some cases sprinklers near the fire might not activate at all 
until the fire is out of control . To compensate for the delayed 
activation time of sprinklers in the fire a1·ea, a larger remote 
area for hydraulic calculations needs to be considered because 
more sprinklers will activate due to the size of the fire. 

To position the sp1·inklers temporarily in close proximity to 
the floor or roof deck above will in most cases result in inade­
quate coverage of the hazard area. Sprinkler spray patterns will 
be obstructed by ducts, piping, eleco·ical wiring, and other 
mechanical and elecu·ical systems installed at the same level as 
the sprinklers. Sprinklers could activate in a more timely fash­
ion, but water might not reach the fi1·e due to these obstlllc­
tions. 

Protective caps and straps are included on sprinklers to 
protect them from damage during shipping, handling, installa­
tion, and after installation until all constmction activities are 
completed. NFPA 13, A.9.4.1.5.2, recommends: 

Protective caps and straps can be removed from upright 
sprinklers, from sprinklers that are fitted with sprinkler guards, 
and from sprinklers that are not likely to be subject to damage 
clue to consU1.1ction activities or other events. In general, 
protective caps and straps should not be removed until 
construction activities or otl1er events have progressed to the 
point whe1·e the sprinklers will not be subjected to conditions 
that could cause them to be damaged. Consideration should be 
given to leaving the protective caps and straps in place where 
other consu·uction wo1·k is expected to take place, adjacent to 
the sprinklers following their installation, until that activity is 
complete. Protective caps and straps on sidewall and pendent 
sprinklers, for example, should be left in place pending instal­
lation of the wall and ceiling systems and then removed as 
finish escutcheons are being installed. In retrofit applications, 
with minimal follow-on trade construction activity, and with 
upright sprinklers, it would be reasonable to remove the caps 
and sU·aps immediately following the installation on the sprin­
kler piping. 

The benefit of the use of protective caps should be weighed 
against the potential for damage of exposed sprinklers used for 
temporary protection during const11.1ction. 
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For temporary protection, nonmetallic ptpmg can some­
times remain exposed pt-ior to the installation of a protective 
membrane. 

The Fire Prevention Program should provide direction as to 
when the systems can provide such temporaty interim protec­
tion. 

A.4.5 In large projects or tall structures, or both, the use of an 
audible device for an evacuation signal in case of fire or other 
emergency is recommended. 

A.4.7.1.1 Threaded plugs should be inserted in fire depart­
ment hose connections, and they should be guarded properly 
against physical damage. 

A.4. 7.1.3 The intent of this provision is to permit the perma­
nent standpipes to be used as tempot-ary standpipes dw-ing 
consu-uction. 

A.4.7.2.1 It is acceptable to use the permanent standpipes and 
associated piping for the temporaty standpipes required 
during consu-uction. If the permanent standpipe or standpipes 
are going to be used during construction, it is assumed that 
they will conform to NFPA 14 requirements. Sometimes the 
AHJ might require a separate temporaty standpipe that in 
some sintations could be connected to a small water supply. 
This tempOt-ary standpipe might or might not be sized to 
NFPA 1 4  requirements. The location of this standpipe or stand­
pipes, location of hose valves, and any water supply should be 
detailed in the Fire Prevention Program. 

A.4. 7.2.1.1 Consideration should be given to install the stand­
pipes as the building progresses from grade. From a project 
management standpoint, if the standpipe installation is 
commenced in the early stages of the project, there will be 
fewer delays when the building reaches 12.2 m (40 ft) 111 

height. 

A.4.7.2.1.2 vVhere required by the AHJ or the Fire Prevention 
Program, the follo\ving should be located at the highest hose 
outlet of tl1e temporary standpipe: 

( 1 )  A box, preferably metal, large enough t o  accommodate 
aU of the required items 

(2) Sufficient hose to be able to reach all portions of the 
floor or protection area of the standpipe 

(3) Appropriate nozzle (s) 
(4) Spanner wrench(s) 
(5) Hose strap(s) 
(6) Hose t-eel(s) 

A.4. 7.2.1.3 As construction progresses, the temporaty stand­
pipe system should remain intact and be ready for use. As new 
floors or sections are added, thet-e should be some verification 
that the system remains ready for pressurization and use. This 
could be done with a visual inspection or with a pressure test 
with watet- or air if located in freezing conditions. It is not the 
intent to require a 2-hour hydrostatic test each time a piece of 
pipe is added to the system. 

A.4.10 Portable fire extinguishers, water pails, small hose 
lines, and 38 mm (1 .5 in.) standpipe hose are considered first­
aid fire-fighting equipment. To be effective, first-aid fire­
fighting equipment should be used in the incipient stage of a 
fire. 
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A.4.10.1 A suitable number and type of spare fire extinguish­
ers should be provided on site for immediate replacement of 
discharged fire extinguishers. 

A.4.10.6 Clear and unobsu-ucted access to all first-aid fire­
fighting equipment should be maintained. Fit·e-fighting equip­
ment also should be clearly visible from surrounding areas. If 
visibility to first-aid fire-fighting equipment is obstructed, signs 
in accOI-dance with NFPA 170 should be installed to indicate 
the position of the fire-fighting equipment. 

A.4.11 During construction, alternation, and demolition, 
there are many hazardous conditions, such as cutting, welding, 
grinding, and combustible or hazardous product storage that 
can be made safer by installing a temporary fire sprinkler 
system. Given that such pmtection will be supplemental to any 
other protection that would be required, there is no harm in 
allowing this additional safety feature on a temporary basis if 
the design and installation is considered acceptable by the AHJ. 

A.4.12.3.5 Construction vehicles, support vehicles, and passen­
ger vehicles should not interfere with emergency response. 

A.4.13.1.1 The provisions of 4.13. 1 . 1  do not require inher­
ently noncombustible materials to be tested to be classified as 
noncombustible materials. [5000:A.7.1 .4.1]  

A.4.13.1.1 (1) Examples of such matet-ials include steel, 
concrete, masomy, and glass. f5000:A.7. 1 .4. 1 . 1 ( 1 ) ]  

A.4.13.1.2 Material subject to increase in combustibility or 
flame spread index beyond the limits herein established 
through the effects of age, moisnu-e, or other aunospheric 
condition is considered combustible. (See NFPA 259 and 
NFPA 220.) [5000:A.7.1 .4.2] 

A.4.13.1.4 In many buildings where combustible framing is 
used, fire-rated or non-fire-rated walls or wall sheathing \viii 
often eventually be installed between adjacent sections of the 
building. For example, gypsum sheathing is frequently used on 
wall studs to separate adjacent aparunent or condominium 
units. Interiot- gypsum is usually paper-faced and cam1ot be 
installed until the building is enclosed. Moisture-resistant 
gypsum board is often used on exterior walls, is usually glass­
faced or unfaced, and can be temporat-ily exposed to weather. 
In some cases, installing a layer of gypsum board on both sides 
of the same sntds might hamper mechanical, elecu-ical, and 
plwnbing installations. Installing one layer of moisture­
resistant gypsum board on one side of wall studs at certain 
intervals will provide some temporaty passive protection. That 
in conjunction with manual fire-fighting efforts can help limit 
horizontal fire spread. While this installation detail might not 
be justified between every unit, providing it between multiple 
tmits could help limit fit-e spt-ead during some of the construc­
tion process. 

A.4.13.4.3 The risk assessment should consider but is not limi­
ted to construction activities, hazards associated with the activ­
ity, active and passive systems already in place, feasibility of 
adding additional passive and active protection, duration of 
activity, other applicable items that impact protection, and any 
requirements of the AHJ. 

A.4.15.4 See Annex C of NFPA 1 for further details. 

A.5.2 Prior to placing temporary strucnu-es on site, the loca­
tion of the following items should be prioritized: 

( 1 )  Egress 



(2) Fire separation 
(3) Gas and electrical utilities 
( 4) Proximity to property lines 
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(5) Distance to property lines, roads, railroad crossings, ease­
ments, overhead utility lines, and transformers 

(6) Combustible awnings 
(7) Temporary restroom facilities 

The type of construction material5 necessary for elevated 
platforms, stairs, and ramps should be considered prior to 
determining separation distances. 

The type of glazing used in unprotected window openings 
should be considered prior to locating temporary buildings. 
'<\Then annealed glass is proposed on a building under 
consu-uction, the separation distance should be comparable to 
that needed for combustible construction. When tempered 
glass is proposed on a building under construction, lesser sepa­
ration distances can be accepted. 

The consu·uction types and flame spread index (FSI) of exte­
rior walls of temporary buildings should meet codes and stand­
ards acceptable to the Al�J. Noncombustible construction for 
temporary buildings with noncombustible contents, or fire­
resistive construction for temporary buildings with combustible 
contents, will allow for· r·educed separation distances. Loggias 
that connect temporary buildings should be of limited combus­
tible or noncombustible construction in accordance with 
NFPA 220. 

A.5.2.1 Separation distances less than those shown in Table 
5.2.1 can be used, provided the construction is noncombustible 
and the combustible loading is lirnited. For multilevel unsprin­
klered structures, the AHJ should be consulted for separation 
distances. 

The following example illusu·ates the use of Note ( 1 )  to 
Table 5.2.1: 

In Figure A.5.2.1, constmction trailers 1 and 2 (CT1 and 
CT2) are both combustible and present a fire exposure to the 
main building, which is under consu·uction. The east wall of 
CT1 and the west wall of CT2 are both 6 m (20 ft) long, are 
spaced only 3 m ( 1 0  ft) apart, and present a fire exposure to 
each other. According to Table 5.2.1, the separation distance 
between them should be a minimum of 9 m (30 ft) to prevent 
fire spread from one to the other. Consequently, in accordance 
with Note ( 1 )  to Table 5.2.1, the south walls of both CT1 and 
CT2 should be considered a fire exposure to the main building 
and their lengths should be added to deter·mine the minimum 
separation distance, S,;n· Since both walls are 9 m (30 ft) long, 
the exposing wall length should be taken as 18 m (60 ft) ,  and 
S,;, equals 1 5 m  (50ft). 

A.5.2.1.1 NFPA SOA is a recognized approach for determining 
exposure separation distances. 

Alternatively, a performance-based analysis that considers 
radiant heat exposure and verifies that the separation distance 
will result in an incident heat flux from the source exposure 
that will not exceed the critical heat flux of the exposed exte­
rior wall sheathing, as determined using the SFPE Handbook of 
Fi:re Protection l!.ngineering, can be used. 

A.5.2.2 '"There located 9 m (30 ft) or more fi·om the stmctme 
and consu·ucted of combustible materials, it is recommended 
that temporary support buildings be divided into small, 
detached units to minimize fire loss. Large consu·uction 
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FIGURE A.5.2.1 Example of Application of Note (1) to 
Table 5.2.1. 
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support complexes should be protected with adequate fire 
protection (e.g., automatic sprinklers, yard hydrants, hose, and 
extinguishers) as requir-ed by the AHJ. 

A.5.4.1 See NFPA 37. 

A.6.3.1 No minimum water supply is specified due to the wide 
range of consu·uction types, sites, and sizes. However, unless 
combustibles are essentially nonexistent in the completed 
su·ucture and occupancy, a minimum of 1893 L/min 
(500 gpm) should be provided. In most instances, the requir·ed 
supply is greater, and authorities having jurisdiction should be 
consulted. 

A.6.3.3 It is not intended to prohibit the construction of 
noncombustible su·ucture foundation elements, such as foun­
dations and footings, prior to the completion of underground 
water mains and hydrants. 

A.7.1.1 For a sample permit and procedure, see NFPA 51B. 
Additional fire watches should be provided during welding or· 
cutting operations where sparks or molten metal could drop 
several floors. 

If welding operations have been conducted during a work 
shift, the guard for the following work shift (see 4.1.17.1) should 
be alerted to check the location where welding was performed 
as part of his or her regular rounds. �ere watch service is not 
provided, the use of gas-operated welding or cutting equip­
ment should be discontinued for a minimum of 1 hour before 
the end of the wmk shift. 

'<\There practicable, work should be moved to a safe location 
to be welded. 

Torches should not be used to cut holes in walls, floors, ceil­
ings, or roofs containing combustible insulation, framing, 
sheathing, or finish material. 

If the structure has a combustible floor, the floor should be 
wet dovm or covered with damp sand or sheet metal before and 
after welding or cutting operations are conducted. Adequate 
precautions should be taken so that wetting down does not 
inu·oduce a personnel safety hazard. 
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A.7.2.1 When the charge for Thermit welding has been igni­
ted, the operatot- should stand several steps away [at least 3 m 
( 1 0 ft)] and should wear goggles. Burns can occur from metal 
splashings, by upsetting the crucible, by breaking the mold, or 
by allowing the molten metal to come into contact with mois­
ture in the mold, on the floot� or on the ground. 

A. 7.2.2 '<\There storage near the point of use is necessary, it 
should be kept at least 3 m (10 ft) away from that point and 
limited to a supply necessary for one workday. A listed flamma­
ble liquid cabinet should be used. The area should be kept dry, 
and the cabinet should be locked. 

It has been reported that moisture can cause ignition. Ferric 
oxide and powdered aluminum can be used in a metal cylinder 
as an incendiat·y bomb, which creates increased concern for 
keeping storage areas locked. 

A. 7.3 This section is not in tended to include existing fixed 
building heating and cooling equipment. 

A. 7.3.2 Examples of relevant test standards include, but are 
not limited to, UL 647, Unvented Kerosene-Fired &om Heaters and 
Portable Heaters, and UL 1278, Movable and Wall- or Ceiling-Hung 
Electric Room Heaters. 

A. 7.3. 7 Misuse of temporary heating equipment has resulted 
in nwnerous fires and millions of dollars in property loss. 
Temporary heating equipment, while operating, should be visu­
ally inspected every hour to ensure that combustibles have not 
blown or fallen near the temporary heating device. During 
windy periods, it might be necessary to reduce the interval 
bet:\veen inspections. Any object near the temporal)' heating 
device that is hot to the touch should be moved, or the tempo­
rat)' heating device should be relocated. The visual inspection 
also should ensure that the appliance is operating properly. 
Any appliance that is not operating properly should be turned 
off until repairs have been made. 

A. 7.3.15 This might necessitate the removal of the heater 
prior to refueling. The appliance also should be allowed to 
cool prior to refuel.ing. 

A. 7.4.1 Areas where smoking should be prohibited include, 
but are not limited to, temporat-y holding areas for combusti­
ble construction materials, storage areas, and areas where oil, 
gasoline, propane, or flammable materials are stored or used. 

A. 7.5.1 Failure to remove scrap and trash accumulations 
provides fuel for the rapid expansion of a fire that might other­
wise be confined to a small area. These accumulations also 
provide a convenient fi.tel sow·ce for malicious fires. Open­
topped dumpsters containing combustible materials should be 
emptied or moved to at least 1 1  m (35 ft) from combustible 
structut·es at the end of each wot·k shift. 

A. 7.5.4.3 The temporary sprinkler or sprinklers are not 
required to comply with NFPA 13. Where trash chutes have a 
length exceeding 1 1  m (36 ft) ,  intermittent levels of sprinkler 
protection should be provided at intervals not exceeding 1 1  m 
(36ft). TI1e use of fire retardant coatings can be substintted for 
spt·inkler protection provided that the coating is compatible 
with the subsu-ate, abrasion resistant, and approved by the AHJ. 

A. 7.6.1 Some combustible construction materials, such as 
wood framing members, are usually staged on the flo01· tmder 
consu·uction. As currently written, this requirement makes it 
vet)' difficult to follow normal framing procedures. Reasonable 
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amounts of combustible construction materials are allowed in 
the area where they at-e being installed. 

A.7.6.2 Accepted good practice provides sprinklered areas for 
the storage of interior finish materials and building mechanical 
equipment, much of which could be received in combustible 
packaging and which cannot be stored outside due to the 
absence of exterior space, weather, or security. Even where 
construction combustibles are not a factor, sprinkler protection 
should be ava.ilable for w1anticipated early delivery of combus­
tible contents to be used for the permanent occupancy. Where 
necessat-y, it is not unusual to plug the exu·emity of a partially 
installed sprinkler system temporarily so that a portion can be 
placed in automatic service. 

A.7.7 Steel scaffolding or approved fire-retardant lumber and 
planking should be used on both the outside and inside of the 
strucntre. Construction materials (e.g., forms, shoring, bracing, 
tempo rat)' stainvays, platforms, tool boxes, plan boxes, solvents, 
pa.ints, tarpaulins, and similar items) should be of the noncom­
bustible, fire-retardant, safety solvent, or high flash point type, 
as the case necessitates. A concerted effort should be made to 
atta.in as high a level of noncombustibility of materials as possi­
ble. (See the definition of the term ''ji1·e-Tetanlant-t1·eated wood" in 
NFPA 5000.) 

A.7.7.5 The AHJ should be contacted regarding the adequacy 
of water supplies for hose lines. 

A.7.8.1.2 The t·eference to "strucnu·e" is intended to apply to 
those structures under construction, alteration, or demolition 
and not to temporary su-uctures on the construction site. Addi­
tionally, existing properly protected st01·age within 15 m (50 ft) 
of the structure or inside an existing su-ucture under alteration 
is not intended to be regulated by this provision. 

A.7.8.2.4 The vapors given off by flammable liquids generally 
have vapor densities greater than those of air. Therefore, these 
vapors tend to collect in low spot� and travel at floor level. 
Being invisible, these vapors are difficult to detect without the 
a.id of proper insu-uments designed specifically for the purpose. 

Proper ventilation is, therefore, important in the prevention 
of accidental ignition of these vapors. Proper ventilation can be 
accomplished by either nan1ral or mechanical means. 

A.9.2.2 Tanks and piping formerly containing flammable 
liquids are likely to contain flammable vapors and should be 
removed prior to the demolition of a building. If this is not 
feasible, these hazards should be placarded or otherwise identi­
fied for careful removal. Purging with inert materials should be 
done as early as practicable in the demolition operation in 
order to minimize the possibility of explosion. Remaining resi­
due ot- sludge could constitute a fit·e or explosion hazard. Gu.id­
ance on draining and inerting tanks can be found in NFPA 30 
and NFPA 326. 

A.9.4 Areas where smoking should be pmhibited include, but 
are not limited to, temporary holding areas for combustible 
construction materials, storage areas, and areas where oil, gaso­
line, propane, or flammable material is stored or used. 

A.9.5 If explosives are used in demolition work (e.g., implo­
sions), hose lines should be available on-site. The number and 
position of hose lines should be determined by the AHJ. The 
hose lines should be of sufficient length and number to be 
capable of extinguishing any small fire anywhere on the demo­
lition site aftet- detonation. 
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A.9.7 In situations where adjacent structures are to remain 
standing, demolition should be started immediately adjacent to 
the SU"ucmres to be left standing, thereby creating a space sepa­
ration between the SU"UCtures that will remain through the 
balance of the demolition work. 

Vertical open shafts in buildings under demolition have 
been a major factor in the rapid spread of fire throughout such 
buildings. Outside chutes should be used where possible so 
that floor-to-floor integrity can be maintained. 

A.9.8.2 The existing sprinklers should be retained in service as 
long as is reasonable by cutting off and capping the system at 
the floor or area being razed. Modification of the sprinkler 
systems to allow alterations or additional demolition should be 
done under the direction of the AHJ and should be expedited 
so that automatic protection can be restored as quickly as possi­
ble. 

A.9.8.5 Dming demolition operations, a means of fire protec­
tion should be provided. This is best provided by charged hose 
lines supplied by hydrants or sprinkler-riser adapters. 

A.l0.2.1 Roofing kettles and all integral working parts should 
be in good working condition and should be maintained free 
of excessive residue. 

A.l0.2.5 Many flammable and combustible liquids, including 
roofing asphalts, combine readily \'lith the oxygen in air and 
produce heat. \!\There these liquids are present on rags and 
mops used in roofing operations, the heat can concentrate 
inside the mass faster than it can be dissipated and can result in 
spontaneous combustion. 

Fires in mops can be prevented by "spinning" or cleaning 
excessive asphalt out of the mop or rag after its work period is 
finished. 

A.I0.3 For additional information, see FM Data Sheet 1-33, 
Safeguarding Torch-Applied Roof Installations. 

A.I0.3.1 Torch-applied roofing can be a potentially hazardous 
consU"UCtion process, and exu,eme caution should be exercised 
dming installation. The exposed outer surface of the 
membrane coil should be heated until a slight sheen develops. 
The compound should not be overheated. A slight smoke 
vapor can be seen when tl1e compound is overheated. The 
flame from a hand-held torch should be moved from side to 
side constantly. If a mobile heating apparatus is used, it should 
be kept in constant motion while in operation. 

Some roof membranes, such as polyvinyl chloride (PVC) or 
chloro-sulfonated polyethylene (CSPE or Hypalon), might 
necessitate heating or the use of solvents in order to form lap 

joint5 or to secure the membrane. 

A.I0.3.1.4 One example of demonstrating qualifications could 
be through the Certified Roofing Torch Applicator program 
(CERTA) administered through the National Roofing Conu·ac­
tors' Association (NRCA). 

A.I0.3.2 Roof openings/vents and crevices should be covered 
with a stable, noncombustible cover to prevent the ignition of 
building contents. 

Extreme caution should be used near penetrations such as 
exhaust vents. Flames could ignite grease accumulations from 
kitchen vents and lint accumulations from law1rlry vents. Such 
accumulations should be cleaned before roofing work is begun. 
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Areas equipped \'lith air conditioning units and ventilating 
fans should be shut down before torch work is performed. 

A torch stand should be used to direct the flame upward 
while momentarily suspending the use of the flame. The cylin­
der valve should be closed to bmn off pmpane in the line 
before shutting off the torch head. The gas supply should be 
shut off whenever a propane odor is detected. 

Torches should not be used near ga5 lines or elecU"ical \'�ires. 

A.l0.3.4.2 \1\lhile there are a number of important safety 
requirement5 in NFPA 51B, it is impractical to apply the "35-
foot rule" to torch-applied roofing because the roof cover itself 
is combustible and such a requirement would prohibit the use 
of such systems. Requirements in this standard for torch­
applied roofing provide safe alternatives to the "35-foot rule." 

A.l0.3.5 Protective clothing should include acceptable fabrics, 
a long-sleeve shirt, long pants, gloves, and eye protection. The 
safe handling of hand torches and hot trowels necessitates the 
use of proper protective clothing and personal protective 
equipment. 

A.I0.3.7 Liquid fuel gas cylinders can be of either the vapor 
\'lithdrawal or liquid \'lithdrawal type. The vapor withdrawal 
type draws vapor off the torch head. Vapor \'li thdrawal cylinders 
are equipped with female cylinder valves. Liquid withdrawal 
cylinders transfer the liquid, via a dipstick, from the cylinder to 
the torch head, where it is vaporized. Liquid withdrawal cylin­
ders have male cylinder valves, which can come equipped \'lith 
adapters. 

Frost buildup occurs only \'litl1 vapor \'litl1drawal cylinders. 
This can be the result of a cylindet" that is undersized for the 
torch or air temperatures that are low. When vapor is drawn off 
more quickly tl1an it is replaced, heat is absorbed and frost 
buildup occurs on the outside of the cylindet·. Vapor pressure 
then further declines. Consequently, liquid withdrawal cylin­
ders are recommended. However, where vapor witl1drawal 
cylinders are used, 18 kg (40 lb) or 45 kg (100 lb) cylinders 
should be used with larger torches (such as those used on the 
field of the roof) or where temperatures are low [below -rC 
(20°F) l .  

A.l0.3.8 Fuel gas cylinders should be inspected for dents. If 
dents larger than 25 mm ( 1  in.) in diameter are found, the 
cylindet· should be replaced. Torch and cylinder connectors 
should be inspected visually and checked for leaks \'lith a soap 
and water solution. An open flame should not be used to test 
for leaks. 

Leaky equipment should not be used. Regulator adjustments 
and pressure gauges should be checked to ensure that they are 
operable. The vent on the regulator should be checked to 
ensure that it is not blocked. If an unstable flame occurs (e.g., 
roars loudly and tends to blow itself out),  the equipment 
should be repaired ot· replaced immediately. 

A.I0.3.9 All roof areas under repair should be checked for hot 
spots and signs of smoldering. The inside of the building also 
should be inspected for signs of fire or smoke. Particular atten­
tion should be paid to cants, flashings, and areas around pene­
trations such as vent pipes, air vents, and skylights. \!\There 
avajlable, infi·ared scanners should be used to detect hot spots. 
All fires should be reported to the fire department, even when 
extinguished. Smoldering can continue after extinguishment, 
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can occur for hours before flaming begins, and can occur in 
areas unsuspected by laypersons. (Also see A. 7. 1. 1.) 

A.l0.4.1 Additional information regarding the safe use and 
operation of roofing kettles can be found in NFPA l 
Section 16.8. 

A.l0.4.3 For large roof areas, additional protection, such as 
charged hose lines or additional extinguishers, is recommen­
ded. 

A.ll.l In addition to NFPA 120 and NFPA 122, the following 
publications should be consulted for additional information on 
underground operations and related subject�: 

( 1)  Tlm;shold Limit Values and Biological Exposure Indices 
(2) ANSI/ASSP A10.16, Safety Requirements fo1· Tunnels, Shafts, 

and Caissons 
(3) 29 CFR 1926, "Safety and Healtl1 Regulations for 

Construction," Subpart S, 'Tunnel� and Shafts, Caissons, 
Cofferdams and Compressed Air" 

(4) 30 CFR 57, "Safety and Health Standards - Under­
ground Metal and Nonmetal Mines" 

(5) 30 CFR 75, "Mandatory Safety Standards - Underground 
Coal Mines" 

( 6) NFPA Fi-re Protection Handbook 

A.ll.l.l Underground structures and construction actiVIties 
present unique fire protection problems, because fires can 
quickly create temperatures and smoke levels mat are intolera­
ble to workers and fire fighters. Due to the unusual circumstan­
ces, the complexity and variety of activities regarding 
undergwund operations, fit-e prevention, fire suppt-ession, and 
emergency evacuation plans should be reviewed with respond­
ing fire departlnent� and medical facilities. It is further recom­
mended that fire-fighting personnel be given periodic tours of 
the underground work areas. 

A.ll.2.1 An underground emergency evacuation plan should 
be developed, and me first and foremost consideration of this 
plan should be the prompt and safe removal of all persons 
underground. This plan should include, as a minimum, the 
following: 

( l )  Emergency communications and alarm system 
(2) Cleat-, concise, and uncomplicated emet-gency instruc­

tions 
(3) Location of means of egress from the underground work 

areas 
( 4) Availability and location of self-rescuer air breaming units 

and first aid supplies 
(5) Emergency ventilation methods 
(6) Location of any refuge stations 

A.ll.3.1 If an underground location is classified as gassy by 
the regulatory authorities, additional fire protection and equip­
ment might be needed. For example, continuous monitoring 
for flammable gas, explosionproof elecu-ical equipment, and 
oilier related requirements could be necessary. The AHJ over 
the project should be consulted to determine specific safety 
and fire prevention needs. 

A.ll.4.1 See NFPA 70. 

A.ll.5.3(2) One source of information on air quality is the 
ACGIH publication Threshold Limit Values and Biological Exposun; 
Indices. 
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A.ll.5.5.1 The use of hazardous materials, liquids, or chemi­
cals undergww1d should be minimized and eliminated where 
feasible. su-ict controls including fire-resistant storage areas 
vented to the outside should be used. 

A.l1.7.3 For ventilation requirements, see 29 CFR 1926.800, 
Subpart S. 

A.ll.8 Where a permanent standpipe system is not required 
ot- is t-equired but not yet completed, a temporary standpipe 
system can be used to meet the intent of Section 1 1 .8. 

A.ll.8. 7 .I  Table A.11 .8.  7.1 provides crosswalk guidance of 
other NFPA standards in relation to NFPA 241 fot- undet-­
ground facilities. 

A.l2.1 This includes buildings that are Type IV construction 
(see 7.2.5 of NFPA 5000), including, but not limited to, lamina­
ted timber (LT) panels and heavy (solid) timber. Portions of 
such buildings might include fire-resistive or noncombustible 
consu-uction for primary structural elements. 

Laminated timber is a prefabricated engineered wood prod­
uct consisting of not less than 3 layers of solid-sawn or su-uc­
tural composite lumber where me adjacent layers at-e cross­
laminated and bonded with su-uctural adhesives, nails, or wood 
dowels to form a solid wood element. 

A.I2.2 While guidance on me use of torch-applied roofing 
systems does exist, such systems have resulted in fires that 
destroyed at least tw·o tall timber buildings before they were 
occupied. 

A.l2.3 Due to the size of such su-uctures and the potentially 
large concentration of combustible construction materials on­
site before protection is installed, an exposm-e fire could justify 
an RDP analysis. This analysis could consider fire exposure 
from the maximum munber of stories that would not yet have 
passive or active fire protection installed, the separation 
distance to exposed su-uctures, and the critical heat flux (CHF) 
that would cause ignition or cause windows to fail on the 
exposed structures. As the building under construction might 
not yet be enclosed enough to protect fire-resistant sheathing 
or fire-resistive coatings from rain or moisture, consideration 
could be given to the use of passive protection products that 
are moisture resistant or exterior grade. 

The number of stories that are either not yet sprinklered or 
do not have fire-resistive sheathing installed on the exteriOt­
side of the exposing wall(s) should not exceed four. 

Egress could be considered adequate if all the fire-resistive 
stainvays and all their opening pmtectives and related hard­
ware required for the consu-ucted portions of the stll.Ictw-e are 
installed. 

A.l2.4.1 For additional guidance, see Undm-standing the Mass 
Timber Code Proposals: A Guide fo1· Building Officials. 

A.l2.5.1 \<\There video surveillance is intended to serve as an 
alternative method to watch service, all areas of the construc­
tion site should be visible. 

A.l2.8 Hot work should be avoided until all fire protection 
systems are installed. 

A.l3.1 This chapter applies to large wood frame structures 
classified as NFPA Type V construction in accordance with 
NFPA 5000. 
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Table A.ll.8. 7.1 Crosswalk Guidance of NFPA Standards for Underground Facilities 

NFPA 241, 2022 NFPA 120, 2020 NFPA 122, 2020 NFPA502, 2020 NFPA 520, 2016 NFPA 1006, 2021 NFPA 1670, 2017 
edition edition edition edition edition edition edition 

11.1.2 Tunnels 9.3.6 NA Ch 7 NA Ch 15 Ch 14 
l l . l.3 Drainage NA NA 7.12 4.l .4.3.3 NA NA 
11.1.4 Fire Safery 4.2, 4.3 Ch 5, Ch 6, Ch 7, Ch 7 Ch 6 NA NA 

Ch 11  
11.1.5 Means of 9.3.6-9.3.6.2 5.1.9(5) 7.16 Ch 5 Ch 12, Ch 14, Ch 15  1 l .3.3(6), 14.3.3(6) 

Egress 
11.1.6 Security NA NA NA NA NA NA 
11.1.7 Compartment- NA 5.1.9(6) 7.3, 7.16.6.4 4.2 NA NA 

ation 
11.1.8 Water Supply 4.3.1 6.2.3, 6.2.4, 1 I .3.3 7.8 6.4 NA NA 
11.2 Emergency 4.3.4.6.2, 11.1 Ch 5 4.4.2, 13.3 7.1 Ch 12, Ch 14, Ch 1 5  4.1.12 

Procedures 
I 1.3 Fire Detection, 4.3.2, 4.3.2.2.7, 4.3.3 01 6 4.5, 7.4, 7.5 Ch 6, 5.8.2.6 Ch 12, Ch 14, Ch 15  13.3.3(21), 14.4.2.4 

Protection, and 
Communications 
Systems 

11.4 Electrical 4.3.3.2.1.1 9.4.2.1 Ch 12  4.4 NA NA 
11.5 Hazardous Ch 7 Ch 4 Ch 7 01 7 01 12, Ch 14, Ch 15  4.1.12 

Operations and 
Procedures 

11.6 Storage 4.2.8, 4.2.9, Ch 7 4.8, Ch 9, Ch 10 7.12.6.1, 7.12.7.1 4.l.3 NA NA 
11.7 Equipment 4.3.3.2.1, 4.3.4..5 01 6 13.3(11) 4.1.3.3, 4.2.7, 4.4.3 Ch 12, Ch 14, Ch 15  4.4 
11 .7.3 Ventilation 4.3.1.1.4, 7.6.l.4, 5.1.9(9), 10.1.4 

7.6.5.2.13 
11.8 Standpipes NA 6.2 

NA: Not applicable. 

A.l3.4 See A.12.3. 

A.l3.7 Hot work should be avoided until all fit·e protection 
systems are installed. 

Annex B Informational References 

B.l Referenced Publications. The following documents or 
portions thereof listed in this annex are referenced within the 
informational sections of this standard and are not part of the 
requirements of this document unless also listed in Chapter 2 
for other reasons. 

B.l.l NFPA Publications. National Fire Protection Associa­
tion, 1 Batterymarch Park, Quincy, MA 02169-7471 .  

NFPA 1,  Fire Code, 2021 edition. 

NFPA 13, Standm·dfor the Installation of Sprinkle1· Systems, 2022 
edition. 

NFPA 130, Standard for the Installation of Sprinkler Systems in 
One- and Two-Family Dwellings and Manufactured Homes, 2022 
edition. 

NFPA 13R, Standm·d for the Installation of Sprinkle!· Systems in 
Low-Rise Residential Occupancies, 2022 edition. 

NFPA 14, Standard far the Installation of Standpipe and Hose 
Systems, 2019 edition. 

NFPA 25, Standard jo1· the Inspection, Testing, and Maintenance 
of Water-Based Fire PTOtection Systems, 2020 edition. 

NFPA 30, Flammable and Cmnbustible Liquids Code, 2021 
edition. 

7.11 

7.8 

5.8.4, 7.l.2(4) Ch 12, Ch 14, Ch 15 A.14.3.3(1) 

6.3 NA NA 

NFPA 37, Standa-rd fm· the Installation and Use of Stationa·1)' 
Combustion Engines and Gas Twvines, 2021 edition. 

NFPA 51 B, Standard fm· Fire Prevention During Welding, Cutting, 
and Other Hot Wark, 2019 edition. 

NFPA 7rfP, National t:lectncal Co�, 2020 edition. 

NFPA 7'P, National Fire Alarm and Signaling Co�. 2022 
edition. 

NFPA SOA, Recommended Practice for Protection of Building� ftmn 
l!.xte�'io1· Fi1·e Exposw-es, 2022 edition. 

NFPA lOP, Life Safety Cod!J, 2021 edition. 

NFPA 120, Standard joT Fire Prevention and CantTol in Coal 
Mines, 2020 edition. 

NFPA 122, Standanl for Fin: Prevention and Contml in Metal/ 
Nonmetal Mining and Metal Mineral Processing Facilities, 2020 
edition. 

NFPA 170, Standard joT FiTe Safe ty and Emergency SymboL�, 2021 
edition. 

NFPA 220, StandaTd on Types of Building Constmction, 2021 
edition. 

NFPA 259, StandaTd Test Method for Potential Heat of Building 
Mate1ials, 2018 edition. 

NFPA 326, StandaTd jo1· the Safeguanling of Tanks and Containers 
far Entry, Cleaning, or Repai1; 2020 edition . 

NFPA 502, Standard for Road 11mne�, B-ridges, and Other Limi­
ted Acce.�� Highways, 2020 edition. 

NFPA 520, Standm·d on Subtmunean Spaces, 2016 edition. 
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NFPA 601, Standard for Security Services in Fire Loss Prevention, 
2020 edition. 

NFPA 1006, Standm·d f01· Technical Rescue Personnel Professional 
Qualifications, 2021 edition. 

NFPA 1670, Standard on Operations and 'Tmining for 'Technical 
Sem-ch and Rescue Incidents, 2017 edition. 

NFPA 500cP, Building Constntction and Safety Cod�, 2021 
edition. 

Fi1-e Protection Handbook, 20th edition, 2008. 

B.l.2 Other Publications. 

B.l.2.1 ACGlli Publications. American Conference of 
Governmental lndusu·ial Hygienists, 1330 Kemper Meadow 
Drive, Cincinnati, OH 45240-1634. 

17m!Siwld Limit Values and Biological Exposw·e Indices, 2019. 

B.l.2.2 ASSP Publications. American Society of Safety Profes­
sionals, 520 N. Northwest Highway, Park Ridge, IL 60068. 

ANSI/ ASSP A1 0.16, Safety RequiTements f01· TunneL�, ShafL5, and 
Caissons, 2009, reaffirmed 2016. 

B.l.2.3 FM Publications. FM Global, 1 151 Boston-Providence 
Turnpike, P.O. Box 9102, Norwood, MA 02062. 

FM Data Sheet 1-33, Safeguan;ling Tb·rch-Applied Roof Installa­
tions, 2017. 

B.l.2.4 MTCC Publications. Mass Timber Code Coalition, 
h ttps:/ /v;ww.facebook.com/ pg/bui ldtall buildsafe/ about/ . 

Understanding the Mass Timber Code ProposaL5: A Guide f01· Build­
ing OfficiaL5, 2018. 

B.l.2.5 NRCA Publications. National Roofing Contractors 
Association, 10255 W. Higgins Road, Suite 600, Rosemont, IL 
6001�5607. 

Certified Roofing Torch Applicator (CERTA) program, 
https:/ I nrca.net/ education/ certa. 

B.l.2.6 SFPE Publications. Society of Fire Protection Engi­
neers, 9711 Washingtonian Blvd, Suite 380, Gaithersburg, MD 
20878. 

SFPE Handbook of FinJ Protection Eng;inee·ring, 2016. 

B.l.2.7 UL Publications. Underwriters Laboratories Inc., 333 
Pfingsten Road, Northbrook, IL 60062-2096. 

UL 64 7, Unvented Kerosen�Fi1-ed Room Heaten and PoTtable Heat­
m, 1993, revised 2010. 

UL 1278, Movable and Wall- 01· Ceiling-Hung Elect1ic Room Heat­
m, 2014, revised 2020. 
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B.l.2.8 US Government Publications. US Government 
Publishing Office, 732 North Capitol Street, NW, Washington, 
DC 20401-0001 .  

Title 24, Code of Federal Regulations, Part 3280.2, "Defini­
tions." 

Title 29, Code of Federal Regulations, Part 1926, "Safety and 
Health Regulations for Construction," Subpart S, "Tunnels and 
Shafts, Caissons, Cofferdams and Compressed Air." 

Title 30, Code of Federal Regulations, Part 57, "Safety and 
Health Standards - Underground Metal and Nonmetal 
Mines." 

Title 30, Code of Federal Regulations, Part 75, "Mandatory 
Safety Standards - Underground Coal Mines." 

B.2 Informational References. The following documents ot· 
portions thereof are listed here as informational resources 
only. They are not part of the requirements of this document. 

B.2.1 AWC Publications. Amet·ican Wood Council, 222 Catoc­
tin Circle SE, Suite 201, Leesburg, VA 20175. 

Basic Fi1-e Pt-ecautions Du1ing Construction of Lmge Buildings, 
2015. 

Fi1-e Department's Role in the Prevention and Suppmssion of Fires 
Dwing Construction of Large Buildings, 2015. 

Hot W01-k Dwing Constntction of La1ge Buildings, 2015. 

B.2.2 Ministry of Municipal Affairs and Housing Publications. 
Ministry of Municipal Mfairs, 17th Aoor, 777 Bay Street, 
Toronto, Ontario, Canada M5G 2E5. 

Fi1-e Safety Dwing Construction for Five and Six Storey Wood Build­
ings in Ontmio: A Best Practice Guideline, May 2016. 

B.2.3 NIST Publications. National Institute of Standards and 
Technology, 100 Bureau Drive, Stop 1070, Gaithersburg, MD 
20899-1070. 

NIST GCR 98-751, "Window Breakage Induced by Exteriot· 
Fires," June 1998. 

B.2.4 Other Publications. 

Armsu·ong, Monty, "The Role of the Fire Inspector for Heavy 
Timber Construction of Buildings Using Cross Laminated 
Timber," NFPA 2015 Conference and Expo. 

B.3 References for Extracts in Informational Sections. 

NFPA 13, StandaTd for the Installation of Sprinkler Systems, 2022 
edition. 

NFPA 500()®, Building Construction and Safety Co�. 2021 
edition. 
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Site Security, 4.1.17 
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High-Rise Building 

Definition, 3.3.6, A.3.3.6 

Hot Work 

Definition, 3.3.7, A.3.3.7 
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Informational References, Annex B 
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General, 8.1 
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Temporary Heat, 13.8 

Temporary Lighting, I3.9 

Water Mains, Standpipes, Hydrants, and Fire Department 
Connections, 13.5 

Safeguarding Construction Operations for Tall Mass Timber Wood 
Structures, Chap. 12  

Fire Exposure Analysis, 12.3, A.l2.3 

Fire Protection Systems, I2. 7 

2022 Edition 

General, 12.1, A.I2.I 
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General, 10.3.I, A.I0.3.t 

Installation, 1 0.3.4 

Openings, Penetrations, and Flashings, 10.3.2, A.1 0.3.2 

Personal Protection, 10.3.5, A.10.3.5 

Safeguarding Underground Operations, Chap. 1 I  

Electrical, 1 1.4 

Conductors, 11.4.2 

Enclosures, 1 1.4.4 

Emergency Procedures, 11.2 

Drills, 11.2.3 

Evacuation Plans, I l .2.I, A . 1 l .2.1 

Equipmenr, 11.7 

Ventilation, 11 .7.3, A. II. 7.3 

Fire Detection, Protection, and Communications Systems, 1 1.3 

Fire Communications Systems, 11.3.2 



Fire Detection and Protection Systems, 11.3.1, A.11.3.1 

General, 11.1,  A.11.1 

Compartmenta.tion, 11.1.7 

Drainage, 11.1.3 

Fire Safety, 11.1.4 

Means of Egress, 11.1.5 

Modifications, 1 l. l . l , A.11.1.1 

Sec uri ry, 11.1.6 

Tunnels, 11.1.2 

Water Supply, 11.1.8 

Hazardous Operations and Procedures, 11.5 

Flammable and Combustible Liquids, 11.5.5 
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Standpipe Installations in Tunnels Under Construction, 11.8, A. 
11.8 

Underground Operations, 11.8.7 

Storage, 11.6 

Shall 

Definition, 3.2.4 

Should 

Definition, 3.2.5 

Standard 

Definition, 3.2.6 

Structure 

Definition, 3.3.16, A.3.3.16 

Protected Structure 

Definition, 3.3.16.1 

Underground Su·ucture 

Definition, 3.3.16.2 
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Temporary Construction, Equipment, and Storage, Chap. 5 

Application, 5.1 

Equipment, 5.4 

Temporary Enclosures, 5.3 

Fire Extinguishers, 5.3.3 

Temporary Offices and Sheds, 5.2, A.5.2 

Thermal Spraying 

Definition, 3.3.17 

Thermit Welding 

Definition, 3.3.18 

Utilities, Chap. 6 

Electrical, 6.1 

Lighting, 6.1.3 
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Emergency Lighting, 6.1.3.7 

Temporary Wiring, 6.1.2 

Branch Circuits, 6.1.2.1 

Fuel Gas, 6.2 

Natural Gas, 6.5 

Permanent Heating Equipment, 6.4 
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