


IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA ® STANDARDS 

NFPA
® 

codes, standards, recommended practices, and guides (" NFPA Standards"), of which the document 
contained herein is one, are developed through a consensus standards development process approved by the 
American National Standards Institute. This process brings together volunteers representing varied viewpoints 
and interests to achieve consensus on fire and other safety issues. While the NFPA administers the process and 
establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or 
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards. 

The NFPA disclaims liability for any personal injury, property, or other damages of any nature whatsoever, 
whether special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use 
of, or reliance on NFPA Standards. The NFPA also makes no guaranty or warranty as to the accuracy or 
completeness of any information published herein. 

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or other 
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any 
person or entity to someone else. Anyone using this document should rely on his or her own independent 
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of 
reasonable care in any given circumstances. 

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of NFPA 
Standards. Nor docs the NFPA list, certify, test, or inspect products, designs, or installations for compliance with 
this document. Any certification or other statement of compliance with the requirements of this document shall 
not be attributable to the NFPA and is solely the responsibility of the certifier or maker of the statement. 

REMINDER: UPDATING OF NFPA STANDARDS 

Users of NFPA codes, standards, recommended practices, and guides ("NFPA Standards") should be 
aware that these documents may be superseded at any time by the issuance of a new edition, may be 
amended with the issuance of Tentative Interim Amendments (TIAs) ,  or be corrected by Errata. It is 
intended that through regular revisions and amendments, participants in the NFPA standards 
development process consider the then-current and available information on incidents, materials, 
technologies, innovations, and methods as these develop over time and that NFPA Standards reflect 
this consideration. Therefore, any previous edition of this document no longer represents the current 
NFPA Standard on the subject matter addressed. NFPA encourages the use of the most current edition 
of any NFPA Standard [as it may be amended by TIA(s) or Errata] to take advantage of current 
experience and understanding. An official NFPA Standard at any point in time consists of the current 
edition of the document, including any issued TIAs and Errata then in effect. 

To determine whether an NFPA Standard has been amended through the issuance ofTIAs or 
corrected by Errata, visit the "Codes & Standards" section at www.nfpa.org. 
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ADDITIONAL IMPORTANT NOTICES AND DISCIAIMERS CONCERNING NFPA ® STANDARDS 

Updating of NFPA Standards 

Users of NFPA codes, standards, recommended practices, and guides ("NFPA Standards") should be aware that these 
document� may be superseded at any time by the issuance of a new edition, may be amended with the issuance of Tentative 
Interim Amendments (TIAs), or be coITected by Errnta. It is intended that through regular revisions and amendments, 
participants in the NFPA standards development process consider the then-current and available information on incidents, 
materials, technologies, innovations, and methods as these develop over time and that NFPA Standards reflect this 
consideration. Therefore, any previous edition of this document no longer represents the current NFPA Standard on the 
subject matter addressed. NFPA encourages the use of the most current edition of any NFPA Standard [as it may be amended 
by TIA(s) or Errata l to take advantage of current experience and understanding. An official NFPA Standard at any point in 
time consists of the current edition of the docwnent, including any issued TIAs and Errata then in effect. 

To determine whether an NFPA Standard has been amended through the issuance ofTIAs or corrected by Errata, visit the 
"Codes & Standards" section at w'vw.nfpa.org. 

futerpretations of NFPA Standards 

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing the 
Development ofNFPA Standards shall not be considered the official position ofNFPA or any of its Committees and shall not 
be considered to be, nor be relied upon as, a Formal Interpretation. 

Patents 

The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to, or asserted in 
connection with an NFPA Standard. The users of NFPA Standards bear the sole responsibility for determining the validity of 
any such patent rights, as well as the risk of infringement of such rights, and the NFPA disclaims Liability for the infringement 
of any patent resulting from the use of or reliance on NFPA Standards. 

NFPA adheres to the policy of the American National Standa1·ds Institute (ANSI) regarding the inclusion of patents in 
American National Standards ("the ANSI Patent Policy") ,  and hereby gives the following notice pursuant to that policy: 

NOTICE: The user's attention is called to the possibility that compliance with an NFPA Standard may require use of an 
invention covered by patent rights. NFPA takes no position as to the validity of any such patent rights 01· as to whether such 
patent rights constitute or include essential patent claims under the ANSI Patent Policy. If, in connection with the ANSI Patent 
Policy, a patent holder has filed a statement of willingness to grant licenses under these rights on reasonable and 
nondiscriminato1·y terms and conditions to applicants desiring to obtain such a license, copies of such filed statements can be 
obtained, on request, from NFPA. For further information, contact the NFPA at the address listed below. 

Law and Regulations 

Users ofNFPA Standards should consult applicable federal, state, and local laws and regulations. NFPA does not, by the 
publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in compliance with 
applicable laws, and these documents may not be construed as doing so. 

Copyrights 

NFPA Standards are copyrighted. They are made available for a wide variety of both public and private uses. These include 
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the promotion of safe 
practices and methods. By making these documents available for use and adoption by public autho1·ities and p1·ivate users, the 
NFPA does not waive any rights in copyright to these documents. 

Use ofNFPA Standards for regulatory purposes should be accomplished through adoption by reference. The term 
"adoption by reference" means the citing of title, edition, and publishing information only. Any deletions, additions, and 
changes desired by the adopting authority should be noted separately in the adopting instrument. In order to assist NFPA in 
following the uses made of its documents, adopting authorities are requested to notify tl1e NFPA (Attention: Secretary, 
Standards Council) in writing of such use. For technical assistance and questions concerning adoption of NFPA Standa1·ds, 
contact NFPA at the address below. 

For Further Information 

All questions or other communications relating to NFPA Standards and all requests for information on NFPA procedures 
governing its codes and standards development process, including information on the procedures for requesting Formal 
Interpretations, for proposing Tentative Interim Amendments, and for proposing revisions to NFPA standards during regular 
revision cycles, should be sent to NFPA headquarters, addressed to the attention of the Secretary, Standards Council, NFPA, 1 
Batterymarch Park, P.O. Box 9101,  Quincy, MA02269-910 1 ;  email: stds_admin@nfpa.org. 

For more information about NFPA, visit the NFPA website at www.nfpa.org. All NFPA codes and standards can be viewed at 
no cost at wv.rw.nfpa.org/docinfo. 
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NFPA® 276 

Standard Method of 

Fire Test for Determining the Heat Release Rate of Roofing Assemblies 

with Combustible Above-Deck Roofing Components 

2023 Edition 

This edition of NFPA 276, Standard Method of Fire Test for Determining the Heat Release Rate of Roofing 
Assemblies with Comb1.lstible Above-Deck Roofing Components, was prepared by the Technical Committee 
on Fire Tests. It was issued by the Standards Council on April 28, 2022, with an effective date of May 
18, 2022, and supersedes all p1-evious editions. 

This edition of NFPA 276 was approved as an American National Standard on May 18, 2022. 

Origin and Development of NFPA 276 

Fires involving roof deck assemblies have resulted in significant losses and damage to buildings 
and su-ucmres that otherwise had fire protection systems, construction features, or both in place to 
minimize the spread of fire. Perhaps the most famous of those fires is the 1953 fire at the General 
Motors Corporation facility in Livonia, MI. Analysis of that fire indicated that, while the exterior roof 
surface might have been able to minimize the propagation of fire, the interior portions of the roof 
decking that included combustible materials installed on the deck allowed the fire to spread along 
the interior underside of the roof deck assembly. 

Although insurance company interests developed some test protocols to address the spread of fire 
along the underside of steel roof decks, no national test or evaluation standard had been devised to 
address this potential concern until 2006, when NFPA 276 was proposed. The fire perfo1-mance of 
the roof assembly is evaluated by measuring the heat release rate below the roof deck where the 
assembly incorporates combustible construction components, a common construction technique. 

The protocol includes a fire exposme test and an evaluation test with an auxiliary fuel package. 
To properly characterize the performance of the roof assembly, NFPA 276 specifies the requisite 
provisions for the fornace construction and configuration; instrumentation needs; size, attributes, 
and conditioning of the test sample; calibration of the furnace; procedure for running the tests; and 
the reporting requirements to describe the test resttlts. 

NFPA 276 can be referenced in model building codes, state or local regulations, and private 
sector loss prevention policies to allow for a full and complete evaluation of these common roofing 
assemblies. 

There were no substantive changes in the 2015, 2019, or 2023 editions. 

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 02169. 
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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 fire 
testing procedures, for reviewing existing fire test standards and recommending appropriate 
action to NFPA, for recommending the application of and advising on the interpretation of 
acceptable test standards for fire problems of concern to NFPA technical committees and 
members, and for acting in a liaison capacity between NFPA and the committees of other 
organizations writing fire test standards. This Committee does not cover fire tests that are 
used to evaluate extinguishing agents, devices, or systems. 
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NFPA276 

Standard Method of 

Fire Test for Determining the Heat Release 

Rate of Roofing Assemblies with Combustible 

Above-Deck Roofing Components 

2023 Edition 

IMPORTANT NOTE: This NFPA dl)(wnent is made available for 
use subject to important notices and legal disclaimers. These notices 
and disclaimers appear in all publications containing this document 
and miry be found under the heading "Important Notices and 
Disclaimers Cancerning NFPA Standards. " They can also be viewed 
at www.njpa.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 scheduled 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 editio11 or to determine if it has been amended by TIAs or 
Errota, please consult the Natio11al Fire Codes® Subscription Service 
or the "List of NFPA Codes & Standards" at www.nfpa.org/docinfo. 
In addition to IlAs and Errata, the <Wcument -information pages also 
include the option to sign up for alerts for individual <Wcuments a11d 
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 [ ] following a section or paragraph 
indicates material that has been extracted from another NFPA 
document. ExU"acted text may be edited for consistency and 
style and may include the revision of internal paragraph refer­
ences and other references as appropriate. Request� for inter­
pretations or revisions of extracted text shall be sent to the 
technical committee responsible for the source document. 

Info1-mation on referenced and exU"acted publications can 
be fcnmd in Chapter 2 and Annex B. 

Chapter 1 Administration 

I.I* Scope. 

I.I.I* This standard desc1-ibes a method for determ ining the 
heat release rate from below the deck of roofing assemblies 
that have combustible above-deck roofing components when 
the assemblies are exposed to a fire from below the roof deck. 

1.1.2 The performance of the above-deck roofing assembly is 
evaluated by determining the heat release rate below the deck 
of the roof test specimen. 

1.1.3* This test method is based on the substitution method 
for measuring the heat release rate by using an auxiliary fuel 
(propane) to provide the surrogate heat release rate. 

2023 Edition 

1.2 Purpose. 

1.2.1 * Test Method. 

1.2.1.1 Two fire tests are conducted to determine the heat 
release rate of the test specimen as follows: 

( 1 )  Fire exposure test 
(2) Evaluation test with auxiliary fuel 

1.2.1.2 Each fire test is 30 minutes in duration. 

1.2.2 Fire Exposure Test. 

1.2.2.1 The fire exposure test consists of developing a flue 
time-temperature curve based on the combined burning of the 
test specimen and the fire exposure. 

1.2.2.2 The fire exposure is produced by heptane-fired burn­
ers (main burne1-s), which subject the underside of the roof 
deck assembly to a predetermined exposure condition. 

1.2.3 Evaluation Test. 

1.2.3. l * The evaluation test determines the conU"ibution of 
the test specimen by introducing an auxiliary fuel (propane) 
through evaluating burners in addition to the heptane-fired 
main burners. 

1.2.3.2 The same time-temperature curve as in the fire expo­
sure test is recreated with a noncombustible (blank) specimen 
in place. 

1.3 Application. 

1.3.1 This method of fire test determines the heat release rate 
of the test specimen during the 30-minute fire test. 

1.3.2 This method of fire test determines the heat release rate 
of the test specimen when subjected to a specified fire expo­
sure condition. 

1.3.3 This standard does not address all safety problems or 
considerations associated with its use. 

Chapter 2 Referenced Publications 

2.1 General. The docrnnents or portions thereof listed in this 
chapter are referenced within this standard and shall be 
considered part of the requirements of this do cu men t. 

2.2 NFPA Publications. (Reserved) 

2.3 Other Publications. 

2.3.1 ASTM Publications. ASTM International, l 00 Barr 
Harbor Drive, P.O. Box C700, West Conshohocken, PA 
19428-2959. 

ASTM C62, Standard Specification for Building Brick (Solid 
Masonry Units Made From Clay or Shale), 2017. 

ASTM C208, Standard Specification for Cellul.osic Fiber Insulating 
Board, 2012 (201 7) e2. 

ASTM El36, Standard Test Method for Assessing Combustibility of 
Mateiials Using a Vei·tical Tube Furnace at 750°C, 2019a. 
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2.3.2 Other Publications. 

Merriam-Webster's Collegiate Dictionary, 1 1 th edition, Merriam­
Webster, Inc., Springfield, MA, 2003. 

2.4 References for Extracts in Mandatory Sections. (Reserved) 

OJ.apter 3 Definitions 

3.1 General. The definitions contained in this chapter shall 
apply to the terms used in this standard. Vl'here 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. Meniam-Webster's Collegiate 
Dictionmy, 1 1th edition, shall be the source for the ordinarily 
accepted meaning. 

3.2 NFPA Official Definitions. 

3.2.1 Shall. Indicates a mandatory requirement. 

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

3.2.3 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. Nonmandato1-y 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. \l\'hen used in a generic sense, such as in the phrases 
"standards development process" or "standards development 
activities," the term "standards" includes all NFPA standards, 
including codes, standards, recommended practices, and 
guides. 

3.3 General Definitions. 

3.3.1 * Blank Test Specimen. A noncombustible test specimen 
placed on the furnace opening when the evaluation test is 
conducted. 

3.3.2 Calibration Specimen. A test specimen constructed of 
known materials that will produce specific heat release rates. 

Chapter 4 Test Furnace 

4.1 Furnace Construction. 

4.1.1* The fire test apparatus shall consist of a furnace, an 
opening for mounting the test specimen, a method for provid­
ing supply ai1-, fo-e exposure burners, auxiliary propane burn­
ers, and data acquisition equipment. 

4.1.2* The fire test furnace shall be a rectangular, horizontal 
chamber with a 1-emovable lid, having inside dimensions of 
60 in. ± Ya in. ( 1524 mm ± 3 mm) wide, 210 in. ± Y2 in. 
(5300 mm± 3 mm) long, and 45 in.± Ya in. (1 143 mm± 3 mm) 
deep. 

4.1.3 The inte1-ior sides shall be lined with refractory firebrick 
or equivalent, having dimensions of 4Y2 in. ± Ya in. ( l  14 mm 

± 3 mm) wide, 9 in.± Ya in. (229 mm± 3 mm) long, and 2\-2 in. 
± Ya in. (64 mm± 3 mm) deep and the following properties: 

( 1 )  Maximum recommended temperature: 2800°F ( 1538°C) 
(2) Bulk density: 55 lb/ft3 ± 3 lb/ft3 (880 kg/m3 ± 48 kg/m3) 

(3) Thermal conductivity in accordance with Table 4.1.3 

4.1.4 The exterior sides and top edges of the furnace shall be 
constructed using clay brick, Grade NW or greater, per ASTM 
C62, Standard Specification for Building Brick (Solid Masonry Unil5 
Made From Clay or Shale). 

4.1.5 A gap of 1 Y4 in. (32 mm) shall be maintained between 
the refractory fireb1-ick and the standard brick on the four walls 
of the furnace. 

4.1.6 The floor of the furnace shall consist of a minimum 3 in. 
(76 nun) thick layer of sand. 

4.1.7 A baffle having dimensions of 16 in. ± Ya in. (406 mm 
± 6 mm) high, 48 in.± Ya in. (1219 mm± 6 mm) wide, and 2Y2 
in. ± Ya in. (64 mm ± 6 mm) thick shall be located on the floor 
of the test furnace 12 in. ± Ya in. (305 mm ± 3 mm) from the 
exposure (front) end of the test furnace and shall be consu-uc­
ted of wire-reinforced castable refractory material with physical 
properties as follows: 

( 1 )  Maximum recommended temperature: 1200°F (650°C) 
(2) Bulk density: 120 lb/ft3 ± 6 lb/ft3 (1920 kg/m3 

± 96 kg/m3 ) 
(3) Thermal conductivity at 300°F to 700°F ( 149°C to 371°C) 

of 0.50 Btu-in./hr·ft2-°F to 0.71 Bn1-in./hr·ft2-°F 
(0.072 W/m-°C to 0.102 W/m·°C) 

4.1.8 The top of the furnace shall be consu-ucted of a mini­
mum 3Y2 in. (90 mm) thick castable refractory material having 
physical properties as specified in 4.1.7. 

4.1.8.1 A 48 in. ± Ya in. x 48 in. ± Ya in. (1219 nun ± 3 mm x 
1219 mm ± 3 mm) opening shall be provided in the top of the 
furnace. 

4.1.8.2 The front edge of the opening shall be located 48 in. 
±Ya in. (1219 mm± 3 mm) from the interior surface of the wall 
containing the main burners. 

4.1.9 The opening into the test furnace shall be framed to 
keep the installed test specimen stationary. 

4.1.9.1 The inside dimensions of the framed area shall be 63Y2 
in. ± Ya in. (1613 mm ± 3 mm) long and 57Y2 in. ± Ya in. 
(1461 mm± 3 mm) wide. 

4.1.9.2 A minimum 1 Y2 in. (38 mm) lip shall be provided to 
sup port the test specimen. 

4.1.10 A removable cover shall be constructed of the same 
castable refractory mate1-ial as the top of the furnace and shall 
have the same thickness as the top of the furnace. 

4.1.11 * The main burners shall be spray nozzles with a 60-
degree spray cone and shall be capable of providing a fuel flow 
rate of 4Y2 gal/hr± Yi gal/hr ( 17  L/hr ± 1 L/hr). 

Table 4.1.3 Insulating Brick Thermal Conductivity 

Mean Temperature 

OF 

500 
1000 
1500 
2000 

oc 

260 
538 
815 
1093 

Thermal Conductivity 

Btu·in./ hr·ft2• °F 

2.3 
2.4 
2.6 
2.7 

W/m -°C 

0.33 
0.34 
0.37 
0.39 
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4.1.12 The auxiliary burners shall be venturi, high pressure 
nozzle, air-aspirating burners with the following prope1-ties: 

( 1 )  Operating range: Gauge pressure� 15  psi (103 kPa) 
(2) Rating: 360,000 Btu/hr (105 kW) at 5 psi (35 kPa) and 

800,000 Btu/hr (234 kW) at 25 psi (172 kPa) 
(3) Nozzle orifice outside diameter: 4Ys in. (105 mm) nomi­

nal 

4.1.13 A 16 in.± Ys in. (405 mm± 3 mm) diameter flue shall 
be located on the side of the test furnace opposite the main 
burners. 

4.1.14* The flue shall be covered with insulation that provides 
an R-value of30 ft2·°F·h/Btu (5.3 K·m2/W). 

4.1.15 Airflow twisting baffles shall be located in the flue, posi­
tioned within the plane of the wall. 

4.2 Burner Fuels and Supply Air. 

4.2.l The main bmners shall burn liquid n-heptane. 

4.2.2 The heptane fuel shall be supplied to the main burners 
using a delivery system consisting of the following: 

( 1 )  Supply tank 
(2) Shutoffvalve 
(3) Filter 
(4) Pump 
( 5) Pressure gauge 
(6) Bleeder valve 
(7) Flow controller and conu-ol valve 
(8) Solenoid valve 
(9) Control valves for each of the three main burners 

4.2.3 The auxiliary burners shall burn propane v.'ith a known 
heat of combustion. 

4.2.4 Propane fuel shall be supplied to the auxiliary burners 
through a delivery system consisting of the following: 

( 1 )  Supply tank 
(2) Pressure regulator 
(3) Ga� temperature thermocouple 
( 4) Flow controller and con u-ol valve 
(5) Gas solenoid valves 

4.2.5 Supply air shall be supplied to the main burners through 
a blower. 

4.2.6 The supply air shall be preheated to 100°F ± 5°F (38°C 
± 3°C) prior to injection into the burners. 

4.2.7 The flow rates of the air and the heptane shall be 
controlled such that the fire exposure rate to the specimen is 
1650 Btu/ft2/min ± 60 Btu/ft2/min (312 kW/m2 ± 1 1  kW/m2) .  

Chapter 5 Instrumentation 

5.1 Thermocouples. Insulated, ungrounded, lnconel­
sheathed, type K (Chromel-Almnel) thermocouples, with wires 
0.012 in. ± 0.002 in. (0.3 mm ± 0.05 mm) in diameter, shall be 
used at each required location. 

5.1.1 Twelve thermocouples shall be located inside the flue to 
measure the exhaust gas temperatures and arranged as shown 
in Figme 5 . 1 . 1 .  
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Top of duct 

FIGURE 5.1.1 Flue Thermocouple Layout. 

5.1.2 The thermocouple array shall be positioned such that 
the array is placed in the flue at a distance of 64 in. ± 1 in. 
(1626 mm ± 25 mm) from the fire-exposed face of the fire­
brick. 

5.1.3 The thermocouples in the array shall face toward the 
airflow. 

5.1.4 Two 18 AV•lG (1.02 mm) thermocouples embedded Ys in. 
(3.1 mm) into the furnace apparatus wall surface shall be 
mounted in refractory cement, which has been dried to avoid 
cracking. 

5.1.5 The thermocouples required by 5.1 .4 shall be placed in 
the two side walls of the furnace apparatus such that they are 
centered side to side and top to bottom. 

5.2 Pressure Measurement. 

5.2.l The pressure inside the test furnace shall be monitored 
using one of twu pressm-e probes. 

5.2.2 The pressure probe shall be located 3 in. ± Y-i in. (76 mm 
± 6 mm) below the exposed sudace of the test specimen. 

Chapter 6 Test Specimens and Conditioning 

6.1 Blank Test Specimen. 

6.1.l A blank test specimen shall be constructed using 
noncombustible refractory concrete. 

6.1.2 The blank test specimen shall be 61 in. ± Ys in. 
( 1549 mm ± 3 mm) long, 55\.<; in. ± Ys in. (1410 mm ± 3 mm) 
wide, and 3\.<; in. ± Ys in. (90 mm± 3 mm) thick. 

6.2 Calibration Specimen. 

6.2.l The calibration specimen shall consist of wood fiber 
insulation placed on a steel deck and covered with a steel cover. 

6.2.2 The specimen shall be 61 in.± Ys in. ( 1549 mm± 3 mm) 
long and 55\.<; in.± Ys in. (1410 mm± 3 mm) wide. 
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6.2.3 The steel deck shall be constructed of a primed steel 
deck measuring 59 � in. ± � in. ( 1511  mm ± 13 mm) long, 
30 in. ± � in. (762 mm ± 13 mm) wide, and 18 gauge, 0.05 in. 
( 1 .3 mm) thick. 

6.2.4 The steel deck shall be consu·ucted using two pieces of 
18 gauge, 0.05 in. (1 .3 mm) narrow rib, fluted steel deck, with 
the steel flutes paraUel to the long dimension of the specimen. 

6.2.4.1 One piece of steel deck shall contain four flutes. 

6.2.4.2 The second piece of steel deck shall contain five flutes 
and be placed over the first piece of steel deck such that one 
flute overlaps. 

6.2.5 The wood fiber insulation shaU meet ASTM C208, Stand­
ard Specification /or Cellulosic Fi.her Insulating Board, Type n, Grade 
1 or 2, and shaU be 1 in. ± Ya in. (25 mm ± 3 mm) thick. 

6.2.5.1 The wood fiber shall be conditioned in accordance 
with Section 6.4 prior to construction of the calibration speci­
men. 

6.2.5.2 The wood fiber shall consist of a board 48 in. ± !.<. in. 
(1219 mm± 6 mm) long and 48 in.± Y., in. (1219 mm± 6 mm) 
wide cut into equal halves. 

6.2.5.3 The wood fiberboard shall be weighed p1·ior to cutting 
and the weight recorded. 

6.2.5.4 The two boards shall be butted tight at the cutline, 
positioned in the center of the steel deck, and fastened to the 
steel deck with two fasteners per board. The fasteners shall be 
self-tapping screws with 3 in. (76 mm) diameter steel washers 
placed along the centerline of each board and separated by a 
minimum of6 in. (152 mm). 

6.2.5.5 The area between the wood fiberboard and the speci­
men edge shall not be filled and shall remain open. 

6.2.6 The steel cover shall be fabricated from nominal 2 in. 
(51 mm) x 2 in. (51 mm) angles, sized to fit around the calibra­
tion specimen and a single piece of sheet steel that is 61 in.± Ya 
in. ( 1549 mm ± 3 mm) long, 55!t2 in. ± Ys in. (1410 mm 

± 3 mm) wide, and 25 gauge, 0.02 in. (0.5 mm) tl1ick. 

6.2.6.1 The nominal 2 in. (51 mm) x 2 in. (51 mm) angles 
shall be welded to form a frame that is 61 in.± Ys in. (1549 mm 

± 3 mm) long and 55'1:! in. ± Ys in. (1410 mm± 3 mm) wide, 
witl1 the angles turned in. 

6.2.6.2 The sheet steel cover shall be placed inside the angle 
iron frame and spot welded to the frame. 

6.2.6.3 The angle iron frame and sheet steel shall be inverted 
and placed over the sheet steel deck and wood fiber. 

6.2.6.4 The completed steel cover shall be placed over the 
steel deck and wood fiber to form the completed calibration 
test specimen. 

6.3 Test Specimen. 

6.3.1 Components, workmanship, and construction of the test 
specimen shall be representative of the materials or assembly 
that the test is intended to examine. 

6.3.2 Care shall be taken to ensure that each layer of the speci­
men (steel deck, insulation, cover boards, each ply, and top 

sheers) is installed such that tl1e joints between adjacent layers 
are staggered or oriented perpendicular to the layer below 
during construction ofa test specimen. 

6.3.3 The test specimen shaU have dimensions of 54� in. ± Y2 
in. ( 1385 mm ± 13 mm) wide and 60 in. ± Y2 in. (1525 mm 

± 13 mm) long and shall be oriented such that the long dimen­
sion of the specimen is parallel with the long dimension of the 
test furnace. 

6.3.4 The steel deck shall be installed in two pieces with the 
flutes oriented parallel to the long dimension of the opening. 

6.3.4.1 One piece of steel deck shall contain four flutes. 

6.3.4.2 The second piece of steel deck shall contain five flutes 
and be placed over the first piece of steel deck such that one 
flute overlaps. 

6.3.5 The first layer of insulation board shaU be installed in 
four pieces where tl1e insulation boards are 36 in. (914 mm) x 
48 in. (1219 mm) pieces or larger. 

6.3.5.1 The first piece of insulation board shall be 36 in. ± Ys 
in. (914 mm± 3 mm) x 48 in. ± Ys in. (1219 mm± 3 mm) and 
shall be located in the left front side of the assembly when the 
specimen is viewed from above, with the nominal 36 in. 
(914 mm) dimension perpendicular to the 54� in. (1385 mm) 
dimension of the opening. 

6.3.5.2 The second piece of insulation board shaU be 24 in. 
± Ys in. (610 mm± 3 mm) x 48 in.± Ya in. (1219 mm± 3 mm) 
and shall be located in the right front side of the assembly 
when the specimen is viewed from above, with the 24 in. 
(610 mm) dimension perpendicular to the 54� in. (1385 mm) 
dimension of the opening. 

6.3.5.3 The tl1ird piece of insulation board shall be 6 in. ± Ys 
in. (152 mm± 3 mm) x 48 in.± Ys in. (1219 mm± 3 mm) and 
shall be located in the right rear of the assembly when the 
specimen is viewed from above, with the 48 in. (1219 mm) 
dimension parallel to the 60 in. (1525 mm) dimension of the 
opening. 

6.3.5.4 The fourth piece of insulation board shall be 6 in. ± Ys 
in. ( 152 mm ± 3 mm) x 12 in. ± Ys in. (305 mm ± 3 mm) and 
shall be located in the left rear of the assembly when the speci­
men is viewed from above, with the 12 in. (305 mm) dimension 
paraUel to the 60 in. ( 1525 mm) dimension of the opening. 

6.3.5.5 The edges of the insulation board pieces shall be 
permitted to be trimmed such that at all joints formed by the 
insulation the edges of the insulation pieces are in contact with 
each other. 

6.4 Conditioning. All test specimens shall be conditioned in a 
room having a temperattu-e of 73°F ± 5°F (23°C ± 3°C) and a 
relative humidity of 50 percent± 5 percent. 

6.4.l The test specimen shall be placed in the conditioning 
room for curing for the manufacmrer's specified time period, 
but no less than 24 hours and no more than 28 days. 

6.4.2 The test specimens shaU be tested within 30 minutes of 
removal from the conditioning room. 
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Chapter 7 Ftrrnace Verification and Calibration 

7.1 Verification of Operation Using Blank Test Specimen. 
The operation of the furnace shal.l be verified using the blank 
test specimen within a maximum of 5 days prior to testing 
being conducted. 

7 .2 Calibration Using Calibration Specimen. The furnace 
shall be calibrated at a minimum of every 90 days using the cali­
bration test specimen. 

7.3 Preheating. The test furnace shall be preheated with the 
blank test specimen in place, and the main burner fuel flow 
shall be adjusted to the required flow. 

7.3.1 The supply air shall be initiated, and the temperature of 
the supply air shall be 100°F ± 5°F (38°C ± 3°C). 

7.3.2 The flow rate of heptane shall be constant to the main 
burners until the temperanire inside the furnace is 300°F 
(149°C) as measured by the thermocouples embedded in the 
refractory brick as described in 5.1.4. 

7.3.3 The fuel flow to the main burners shall be shut off when 
the p1-eheat temperamre is reached. 

7.3.4 The supply air shall continue to operate. 

7.3.5 The blank test specimen shall then be removed. 

7.3.6 The next specimen shall not be placed into position for 
testing until the thermocouples embedded in the refractory 
brick as described in 5 . l .4 indicate l 70°F ± 5°F (77°C ± 3°C). 

7.4 Blank Specimen Test Procedure. The verification of the 
operation of the test furnace shall be conducted for 40 minutes 
with the blank test specimen placed in the specimen opening. 

7.4.1 The test furnace shall be p1-eheated as described in 
Section 7.3. 

7.4.2 The blank test specimen shall be placed in the sample 
opening of the test furnace. 

7.4.3 The average temperamres measured by the 12 thermo­
couples located in the exhaust flue shall be recorded through­
out the 40-minute test duration. 

7.4.4 The temperamres shall be measured at intervals not 
exceeding 10 seconds during the test period. 

7.4.5 Only the main burners shal.l be operated fo1- the first 
30 minutes of the test. 

7 .4.6 The supply air shall be provided at a temperamre of 
l 00°F ± 5°F (38°C ± 3°C). 

7.4.7 Airflow into the main burners shall be 763 ft3/min 
± 76 ft3/min (21.6 m3/min ± 2.2 m3/min). 

7.4.8 The main burners shall be fired with the heptane 
supplied at a constant flow rate of 0.228 gal/min 

± 0.002 gal/min (0.86 L/min ± 0.01 L/min) for the duration of 
the 40-minute test. 

7.4.9 The airflow and the heptane pressure shall be pennitted 
to be adjusted to achieve the required heptane flow rate. 

7.4.10 The internal furnace pressure shall be maintained at 
0.04 psi ± O.Ql psi (276 Pa ± 66 Pa) for the duration of the 40-
minute test. 
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7.4.11 The average temperamre within the test furnace after 
the 30-minute exposure using the main burners shall be 95Q°F 

± 50°F (510°C ± 28°C) as measured by the 12 thermocouples 
described in 5 . 1 . 1 .  

7.4.12 The auxiliary propane burners shall be ignited after 
30 minutes of testing. 

7.4.13 The main burners and the auxiliary burners shall oper­
ate simultaneously during the last 10 minutes of the test. 

7.4.14 The auxiliary burners shall be operated for a series of 
ten I-minute periods, for a total auxiliary burner run time of 
10 minutes. 

7.4.15 The propane flow rate shall be adjusted for each time 
interval to achieve the target heat input shown in Table 7.4.15. 

7.4.16 The average temperamre within the test furnace after 
the 10-minute exposure using the main burners and the auxili­
ary burners shall be l 15D°F ± 60°F (621°C ± 15°C) as mearnred 
by the 12 thermocouples described in 5 . 1 . 1 .  

7.4.17 The auxiliary propane burners shall be  extinguished 
upon completion of the 40-minute test period, and then the 
heptane burne1-s shall be extinguished. 

7.4.18 Following the completion of the test with the blank test 
specimen and before additional tests are conducted, the blank 
test specimen shall be removed from the test furnace and the 
furnace allowed to cool to an internal temperamre of 170°F 

± 5°F (77°C ± 3°C), as indicated by the thermocouples embed­
ded in the furnace walls. 

7.4.19 The average temperature measured by the 12 thermo­
couples located in the exhaust flue shall be plotted as a func­
tion of time, resulting in the time-temperature curve produced 
during the duration of the test period. 

7.4.20 The data derived from the blank test specimen shall be 
compa1-ed to previous blank test specimen data to verify proper 
operation of the test equipment. 

7.4.21 Proper operation shall be verified if the integrated area 
under the time-temperature curve developed in accordance 
with 7.4.19 is within ±10 percent of the previous blank speci­
men test. 

7.5 Calibration Test Procedure. Calibration tests using the 
calibration test specimen shall be conducted at a period not to 
exceed 90 days, and the test shall be conducted in accordance 
with Section 7.5. 

Table 7.4.15 Auxiliary Propane Burner Flow Rates 

Time Interval 
(min) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Target Heat Input 

Btu/min kW 

1763 ± 200 
2388 ± 200 
3014 ± 200 
3583 ± 200 
4208 ± 200 
4834± 200 
5459 ± 200 
6028 ± 200 
6654± 200 
7279 ± 200 

31 ± 3.5 
42 ± 3.5 
53 ± 3.5 
63 ± 3.5 
74 ± 3.5 
85 ± 3.5 
96 ± 3.5 

106 ± 3.5 
1 17  ± 3.5 
128 ± 3.5 

Copy £i t © '-'f-PA F-or exc.lus1ve use on NF-PA J:ree Acces.., pk.l"orrT' Not for d1str1but or downloading or pr r' g 
F-or tl"'ql. es contact u!:>tserv@nfpa org ... o report Jr 3utho tzed use cont.le.I le al@nfp org 



FURNACE VERIFICATION AND CALIBRATION 276-9 

7.5.l Verification Using Blank Specimen. A successful verifica­
tion of operation shall have been conducted within the previ­
ous 5 days using the blank specimen in accordance with 
Section 7.4. 

7.5.2 Fire Exposure Test Procedure. The calibration test 
specimen shall be exposed to the fire exposure test procedure. 

7.5.2.l The test furnace shall be preheated as described in 
Section 7.3. 

7.5.2.2 The calibration test specimen described in Section 6.2 
and conditioned in accordance with Section 6.4 shall be placed 
on the test furnace, over the furnace opening. 

7.5.2.3 The test specimen-furnace interface shall be sealed 
with an insulating cement material to prevent heat loss from 
the test furnace chamber, with physical properties as follows: 

( 1 )  Density: �22 lb/ft3 (352 kg/m3 ) 
(2) Recommended use temperat:lire: s2000°F ( 1093°C) 
(3) Noncombustible in accordance with ASTM El36, Stand­

ard Jest Method for Assessing Comlrusti/Jility of Materials Using 
a Vertical Tube Furnace at 750°C 

7.5.2.4 The average temperatures measured by the 12 thermo­
couples located in the exhaust flue shall be recorded through­
out the 30-minute test duration. 

7.5.2.5 The temperatures shall be measured at intervals not 
exceeding 10 seconds during the test period. 

7.5.2.6 The temperattire of the supply air shall be 100°F ± 3°F 
(38°C ± 5°C). 

7.5.2.7 The main burners shall be fired with the heptane 
supplied at a constant flow rate of 0.228 gal/min 

± 0.002 gal/min (0.86 L/min ± 0.01 L/min) and shall provide 
a heat input to the furnace of 26,420 Btu/min± 925 Bui/min 
(27,875 kJ/min ± 975 kJ/min). 

7.5.2.8 The main burner heat input shall be held constant for 
the 30-minute test duration. 

7.5.2.9 The heptane fuel flow to the main burners shall be 
secured 30 minutes after the initiation of the bw·ners. 

7.5.2.10 The supply air shall continue to run. 

7.5.2.1 1  The calibration test specimen shall be removed. 

7.5.2.12 The average temperature measured by the 12 ther­
mocouples located in the exhaust flue shall be plotted as a 
function of time, resulting in the time-temperattire curve 
produced during the test. 

7.5.2.13 The furnace shall be allowed to cool until the ther­
mocouples embedded in the furnace walls indicate 170°F ± 5°F 
(77°C ± 3°C), before additional tests are conducted. 

7.5.3 Evaluation Test Procedure. The evaluation test shall be 
conducted using the blank test specimen. 

7.5.3.l The blank specimen shall be placed over the furnace 
opening, and all interfaces shall be sealed with a cementitious 
fit·eproofing material to prevent heat loss from the test furnace 
chamber. 

7.5.3.2 The average temperatures measured by the 12 thermo­
couples located in the exhaust flue shall be recorded through­
out the 30-minute test duration. 

7.5.3.3 The temperatures shall be measured at intervals not 
exceeding 10 seconds during the test period. 

7.5.3.4 The fuel flow rate of the auxiliary propane bmners in 
gal/min (L/min) shall be recorded during the 30-minute test. 

7.5.3.5 The fuel flow 1·eadings shall be recorded by the data 
acquisition system at intervals not exceeding 5 seconds. 

7.5.3.6 The temperature of the supply air shall be 100°F ± 3°F 
(38°C ± 5°C). 

7.5.3.7 The main burners shall be initiated as specified in 
7.5.3.6, followed immediately by initiation of the auxiliary 
propane burners. 

7.5.3.8 The flow rate of the auxiliary propane burners shall be 
adjusted to reproduce the time-temperature curve generated 
in 7.5.3. 1 1 .  

7.5.3.9 The test shall continue for 30 minutes. 

7.5.3.10 The main and auxiliary burners shall be extinguished 
at the end of 30 minutes, and the blank specimen shall be 
removed. 

7.5.3.1 1  The heat release rate of propane in Btu/min (kW) 
shall be calculated as a function of time, based on the fuel flow 
rate recorded in 7.5.3.4. 

7.5.3.12 The maximum average heat release rate, in Btu/ 
ft2·min (kW/m2) ,  shall be calculated for any 3-minute, 5-
minute, and 10-minute interval during the test period and for 
the total 30-minute test duration using the integrated area 
under the heat release rate rate-time curve developed in 
7.5.3. 1 1  for the calibration test specimen. 

7.5.3.13 The calculated heat release rate values shall not 
exceed the values specified in Table 7.5.3.13. 

7.5.3.14 If the calculated maximum heat release rate values 
exceed the values in Table 7.5.3.13, the following procedure 
shall be performed: 

( 1 )  The test equipment shall be checked for leaks, malfunc­
tions, or other problems. 

(2) Where a problem is found, d1e problem shall be correc­
ted, and a new calibration test in accordance with 7.5.1 
through 7.5.3.13 shall be performed. 

Table 7 .5.3.13 Maximum Average Rate of Heat Release Rate 
for Various Time Intervals (Furnace Verification and 
Calibration) 

Maximum Heat Release Rate 

Time Interval (min) Btu/ft2-min kW/m2 

3 410 77.6 
.5 390 73.8 

IO 360 68.l 
Test average 28.5 .54.0 

2023 Edition 

Copy £i t © '-'f-PA F-or exc.lus1ve use on NF.PA J:ree Acces.., pb"orrT' Not for d1str1but or downloading or pr r' g 
F-or tl"'ql. es contact u!:>tserv@nfpa org ... o report Jr 3utho tzed use cont.le.I le al@nfp org 



276-10 FIRE TEST FOR HEAT RELEASE RATE OF ROOFING ASSEMBLIES WITH COMBUSTIBLE ABOVE-DECK ROOFING 

Chapter 8 Conduct of Tests 

8.1 Calibration Using Calibration Test Specimen. Prior to 
testing specimens, the test furnace shall have been successfully 
calibrated within the last 90 days using the calibration test 
specimen in accordance with Section 7.5. 

8.2 Verification Using Blank Specimen. A successful verifica­
tion of operation shall have been conducted within the previ­
ous 5 days using the blank specimen in accordance with 
Section 7.4. 

8.3 Testing. The testing procedure shall be performed as 
described in 8.3.1 through 8.3.5. 

8.3.1 The test specimen constructed in accordance with 
Section 6.3 and conditioned in accordance with Section 6.4 
shall be installed on the test furnace. 

8.3.2 The test procedure for the test specimen shall be in 
accordance with the procedures described in Section 7.5 
except that the test specimen shall replace the calibration test 
specimen. 

8.3.3* The application of an insulating cement material meet­
ing 7.5.2.3 to the top of the test specimen shall be permitted to 
prevent flaming or visible smoke generation during the fire 
exposure test of the test s peci men. 

8.3.4 The maximtu11 average heat release rate shall be calcula­
ted for any 3-minute, 5-minute, and 10-minute interval during 
the test period and for the total 30-minute test duration using 
the integrated area under the heat release rate rate-time curve 
developed in 7.5.3.13 for the test specimen. 

8.3.5 The values shall be reported as Btu/ft2·min (kW/m2).  

8.4 Acceptance Criteria. 

8.4.1 The calculated maximum average rate of heat release for 
the test specimen for each time interval as calculated in 8.3.4 
shall not exceed the values for the same time interval in Table 
8.4.1. 

8.4.2 During the fire test, there shall be no dropping of flam­
ing particles into the ftu-nace or uncontrolled flaming on the 
exterior surface of the test specimen. 

Table 8.4.1 Maximum Average Rate of Heat Release Rate for 
Various Time Intervals 

Maximum Heat Release Rate 

Time Interval (min) Btu/ ft2·min kW/m2 

3 410 77.6 
5 390 73.8 

10 360 68.1 
30 285 54.0 

2023 Edition 

Chapter 9 Report 

9.1 Data and Information. The report shall include the data 
and information described in Sections 9.2 through 9.10. 

9.2 Calibration Information. A description of the test results 
from the calibration test specimen shall be reported and shall 
include the following: 

( 1 )  Weight of the wood fiberboard 
(2) Conditioning of the test specimen prior to testing 
(3) Date that the calibration was conducted 
( 4) Auxiliary burner fuel flow rate, plotted as heat release 

rate as a function of time 
(5) Maximum heat 1-elease rate calculated at 3-minute, 5-

minute, 1 0-minute, and 30-minute intervals 

9.3 Test Specimen Materials. The name, thickness, density, 
size of all components (steel deck, insulation, cover boards, 
base, ply, top sheets, etc.) used to construct the test specimen, 
and a description of the construction details, including a 
diagram, shall be reported. 

9.4 Main Burner Fuel Flow. The heptane fuel flow rate to the 
main burners for the duration of both the 30-minute fire expo­
sure test and the evaluation test, plotted as heat relea5e rate 
versus time, shall be reported. 

9.5 Flue Gas Temperatures. The average flue gas tempera­
tures, representing the time-temperature curve for the test 
specimen, measured by the 12 thermocouples located in the 
flue exhaust, for the duration of both the fire exposure test 
and the evaluation test shall be reported. 

9.6 Auxiliary Burner Fuel Flow. The propane fuel flow rate to 
the auxiliary burner for the duration of the 30-minute evalua­
tion test, plotted as heat release rate versus time, shall be r·epor­
ted. 

9. 7 Heat Release Rate. Calculated heat release rates of the 
test specimen, as detern1ined by the auxiliary bmner fuel flow 
rate at 3 minutes, 5 minutes, 10 minutes, and 30 minutes shall 
be reported. 

9.8 Visual Observations. Observable damage to the exposed 
and unexposed sides of the test specimen after the test shall be 
documented using text, pictures, and drawings. 

9.9 Internal Component Description. Post-test examination of 
the internal components of the test specimen shall be descri­
bed. 

9.10 Discussion of Performance. A complete discussion of 
specimen performance shall be provided, including a determi­
nation of the test specimen's performance based on the accept­
ance criteria in Section 8.4. 

Annex A Explanatory Material 

Annex A is not a part of the requirements of this NFPA document but i5 
included for informational f1mposes only. 17iis annex contains ext1lan­
at01y material, numbered to correspond with the applicable text para­

graphs. 

A.I.I In August 1953, the 35-acre General Motors Hydro­
Matic factory in Livonia, MI, was destroyed by fire. Unprotected 
steel construction and the thin steel deck, which permitted the 
asphalt built-up roof covering to melt, drip through joints, and 
thereby contribute to fire sp1-ead within the building, were 
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factors cited as responsible for the extent of the loss. The fire 
1-esulted in the largest industrial fire loss in the United States to 
that date. 

A 20 ft x 100 ft (6.1 m x 30.5 m) test structure was construc­
ted to facilitate the analysis of the potential for contribution of 
roof-covering materials to fire spread within a building. Subse­
quent analysis consisted of a series of five large-scale fire tests 
utilizing different roof deck constructions, one of which repre­
sented the roof deck construction used in the General Motors 
factory. Based on those large-scale fire tests, a roof deck 
consu-uction evaluated for the pm·pose of establishing limits for 
underdeck fire spread consisted of a built-up steel roof deck 
system. 

Based on this full-scale testing, Factory Mutual (FM) devel­
oped the fire test procedure described in Appendix B of FM 
4450, Class 1 Insulated Steel Deck Roofs, and incorporated only 
the wood fiberboard sample (on a steel deck with a steel cover) 
and not the roof-covering materials. The roof�overing materi­
als were not included because research at FM determined that 
they did not contribute significantly to the heat release. In a 
1959 NFPA article, "The FM Construction Materials Calorime­
ter," Thompson and Cousins reported on the development of 
the roof calorimeter test apparatus. The heat release contribu­
tion from this roof deck assembly \vas used to establish the 3-
minute, 5-minute, 10-minute, and 30-minute average heat 
release Limits. The wood fiberboard material used in the origi­
nal test series is no longer available, but a substitute material 
has been identified. The wood fiberboard currently used in the 
test specimen provides the same heat release rate limit5 that are 
prescribed in Section 8.4. 

A.1.1. l  This test was originally developed as a part of FM 4450, 
Class 1 Insulated Steel Deck &ofs. 

A.1.1.3 Additional information on substitution method calo­
rimetry is provided in Chapter 27 of tlle SFPE Handbook of Fire 
Protection l!.ngineering. 

A.1.2. l  This test metllod is based on the Fire Hazard Test 
Procedure in Appendix B of FM 4450, Class 1 Insulated Steel Deck 
Roofs. 

A.1.2.3.l The auxiliary fuel is intended to evaluate the heat 
release of the specimen compared with assemblies that 
performed acceptably based on full-scale testing following the 
fire at the GM factory in Livonia, MI (see A. 1 . 1  ). The auxiliary 
fuel added equals the heat release produced by the test speci­
men because all othe1- test conditions are maintained constant. 

A.3.3. l Blank Test Specimen. The blank test specimen is a 
reinforced refractory concrete panel that can also be used as a 
furnace cover. 

A.4.1.1 Complete sets of construction details are available 
from FM Approvals, P.O. Box 9102, Norwood, MA 02062. 

A.4.1.2 Figure A.4.l.2(a) is a photograph of the test furnace, 
and Figure A.4. l.2(b) is a sketch of the test furnace. 

A.4.1.11 The following information is being provided for 
informational purposes only and has not been independently 
verified, certified, or endorsed by NFPA or any of its technical 
committees: Bete P54 nozzles (manufactured by Bete Fog 
Nozzle, Inc., Greenfield, MA) or equivalent spray nozzles are 
considered to be satisfactory. 

FIGURE A.4.l.2 (a) Photograph of the Test Furnace. 

----- 1 7 f t 6 in. -----+ 
4 ft O in. 
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Twisting baffles 

Note: For SI units, 1 in.= 25.4 mm; 1 ft= 0.3048 m. 

FIGURE A.4.l.2 (b) Sketch of the Test Furnace. 

A.4.1.14 The following information is being provided for 
informational purposes only and has not been independently 
verified, certified, or endorsed by NFPA or any of its technical 
committees: B&W K-20 or equivalent insulation is considered 
to be satisfactory. 

A.8.3.3 The following information is being provided for infor­
mational purposes only and has not been independently veri­
fied, certified, or endorsed by NFPA or any of its technical 
committees: Insulating cement, available from ANH Refracto­
ries Company, Moon Township, PA, or it5 equivalent is consid­
ered to be satisfactory. 

Annex B Informational References 

B.l Referenced Publications. The documents or portions 
thereof listed in this annex are referenced within the informa­
tional sections of this code and are not part of the 1-equire­
men ts of this document unless also listed in Chapter 2 for 
otller reasons. 

B.1.1 NFPA Publications. National Fire Protection Associa­
tion, 1 Batterymarch Park, Quincy, MA 02169-7471.  

Thompson, N. J., and E. W. Cousins, "The FM Construction 
Materials Calorimeter," Quarterly of the National Fire Protection 
Association Internationa� Vol 52, No. 3,January 1959. 
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B.1.2 Other Publications. 

B.1.2.l FM Publications. FM Global, 270 Central Avenue, 
P.O. Box 7500,Johnston, RI 02919-4923. 

FM 4450, Class 1 Insulated Steel Deck !Wafs, 1989. 
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B.1.2.2 SFPE Publications. Society of Fire Protection Engi­
neers, 9711 Washingtonian Blvd., Suite 380, Gaithersburg, MD 
20878. 

SIPE Handbook of Fire Protection Engineering, 5th edition, 2016. 

B.2 Informational References. (Reserved) 

B.3 References for Extracts in Informational Sections. 
(Reserved) 
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Sequence of Events for the Standards 
Development Process 

Once the cummt edition is published, a Standard i5 opened for 
Public Injmt. 

Step 1 - Input Stage 

• Input accepted from the public or other committees for 
consideration to develop the First Draft 

• Technical Committee holds First Draft Meeting to revise 
Standard (23 weeks) ; Technical Committee(s) with Cor­
relating Committee ( 1 0  weeks) 

• Technical Committee ballots on First Draft (12 weeks);  
Technical Committee(s) with Correlating Committee 
( 1 1  weeks) 

• Correlating Committee First Draft Meeting (9 weeks) 
• Correlating Committee ballots on First Draft (5 weeks) 
• First Draft Report posted on the document information 

page 

Step 2 - Comment Stage 

• Public Comments accepted on First Draft ( 1 0  weeks) fol­
lowing posting of First Draft Report 

• If Standard does not receive Public Comments and the 
Technical Committee chooses not to hold a Second Draft 
meeting, the Standard becomes a Consent Standard and 
is sent directly to the Standards Council for issuance (see 
Step 4) or 

• Technical Committee holds Second Draft Meeting 
(21 weeks) ;  Technical Committee(s) with Correlating 
Committee (7 weeks) 

• Technical Committee ballots on Second Draft ( 1 1  weeks); 
Technical Committee(s) with Correlating Committee 
( 1 0  weeks) 

• Correlating Committee Second Draft Meeting (9 weeks) 
• Correlating Committee ballots on Second Draft 

(8 weeks) 
• Second Draft Report posted on the document informa­

tion page 

Step 3 - NFPA Technical Meeting 

• Notice oflntent to Make a Motion (NITMAM) accepted 
(5 weeks) following the posting of Second Draft Report 

• NITMAM� are reviewed and valid motions are certified 
by the Motions Committee for presentation at the NFPA 
Technical Meeting 

• NFPA membership meet� each June at the NFPA Techni­
cal Meeting to act on Standards with "Certified Amend­
ing Motions" (certified NITMAMs) 

• Committee(s) vote on any successful amendments to the 
Technical Committee Reports made by the NFPA mem­
bership at the NFPA Technical Meeting 

Step 4 - Council Appeals and Issuance of Standard 

• Notification of intent to file an appeal to the Standards 
Council on Technical Meeting action must be filed within 
20 days of the NFPA Technical Meeting 

• Standards Council decides, based on all evidence, 
whether to issue the standard or to take other action 

Notes: 

1. Time periods are approximate; refer to published sched­
ules for actual dates. 

2. Annual revision cycle documents with certified amend­
ing motions take approximately 101 weeks to complete. 

3. Fall revision cycle documents receiving certified amend-
ing motions take approximately 141 weeks to complete. 

Committee Membership 
Classificatiom1'2'3'4 

The following classifications apply to Committee members 
and represent their principal interest in the activity of the 
Committee. 

1. M Manufacturer: A representative of a maker or mar­
keter of a product, assembly, or system, or portion 
thereof, that is affected by the standard. 

2. U User: A representative of an entity that is subject to 
the provisions of the standard or that voluntarily 
uses the standard. 

3. IM Installer/Maintainer: A representative of an entity that 
is in the business of installing or maintaining a prod­
uct, assembly, or system affected by the standard. 

4. L Labor: A labor representative or employee concerned 
with safety in the workplace. 

5. RT ApjJlied Research/Testing Laboratory: A representative 
of an independent testing laboratory or indepen­
dent applied research organization that promulgates 
and/ or enforces standards. 

6. E Enforcing A utlwrity: A representative of an agency or 
an organization that promulgates and/or enforces 
standards. 

7. I Insurance: A representative of an insmance company, 
broker, agent, bureau, or inspection agency. 

8. C Consumer: A person who is or represents the ultimate 
purchaser of a product, system, or service affected by 
the standard, but who is not included in ( 2 ) .  

9.  SE Special Expert: A person not representing ( 1 )  th rough 
(8) and who has special expertise in the scope of the 
standard or portion thereof. 

NOTE 1 :  "Standard" connotes code, standard, recom­
mended practice, or guide. 

NOTE 2: A representative includes an employee. 

NOTE 3: vVhile these classifications will be used by the 
Standards Council to achieve a balance for Technical Com­
mittees, the Standards Council may determine that new 
classifications of member or unique interests need repre­
sentation in order to foster the best possible Committee 
deliberations on any pn:�ject. In this connection, the Stan­
dards Council may make such appointments as it deems 
appropriate in the public interest, such as the classification 
of"Utilities" in the National Electrical Code Committee. 

NOTE 4: Representatives of subsidiaries of any group are 
generally considered to have the same classification as the 
parent organization. 
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Submitting Public Input I Public Comment Through the Online Submission System 

Following publication of the current edition of an NFPA standard, the development of the next edition 

begins and the standard is open for Public Input. 

Submit a Public Input 

NFPA accepts Public Input on documents through our on line submission system at ·www.nfpa.org. To use 

the online submission system: 

• Choose a document from the List of NFPA codes & standards or filter by Development Stage for 

"codes accepting public input." 

• Once you are on the document page, select the "Next Edition" tab. 

• Choose the link "The next edition of this standard is now open for Public Input." You will be asked 

to sign in or create a free online account with NFPA before using this system. 

• Follow the online instructions to submit your Public Input (sec www.nfpa.org/publicinput for de­

tailed instructions). 

• Once a Public Input is saved or submitted in the system, it can be located on the "My Profile" page 

by selecting the "My Public lnputs/Comments/NITMAMs" section. 

Submit a Public Comment 

Once the First Draft Report becomes available there is a Public Comment period. Any objections or fur­

ther related changes to the content of the First Draft must be submitted at the Comment Stage. To sub­

mit a Public Comment follow the same steps as previously explained for the submission of Public Input. 

Other Resources Available on the Document Information Pages 

Header: View document title and scope, access to our codes and standards or NFCSS subscription, and 

sign up to receive email alerts. 

current &Prior Research current and previous edition information. 
Editions 

Next Edition Follow the committee's progress in the processing of a standard in its next revision cycle. 

Techniral View cmrent committee rosters or apply to a committee. 
Committee 

Aska Techniral 
Question 

Purchase Products 
&Training 

For members, officials, and A.Fijs to submit standards questions to NFPA staff. Our Technical 
Questions Service provides a convenient way to receive timely and consistent technical assistance 
when you need to know more about NFPA standards relevant to your work. 

Provides links to available articles and research and statistical reports related to our standards. 

Discover and purchase the latest products and training. 

Related Products View related publications, training, and other resources available for pmchase. 
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Information on the NFPA Standards Development Process 

I. Applicable Regulations. The primary rules governing the processing of NFPA standards (codes, standards, 
recommended practices, and guides) are the NFPA Regulations Governing the Development of NFPA Standards (Regs). Other 
applicable rules include NFPA Bylaws, NFPA Technical Meeting Convention Rules, NFPA Guide for the Conduct of Participants in 
the NFPA Standards Development Process, and the NFPA Regulations Governing Petitions to the Board of Directors from Decisions of 
the Standards Council. Most of these rules and regulations are contained in the NFPA Standards Direcl01)'· For copies of the 
Direct01y, contact Codes and Standards Administration at NFPA headquarters; all these documents are also available on the 
NFPA website at "www.nfpa.org/regs." 

The following is general information on the NFPA process. All participants, however, should refer to the actual rules and 
regulations for a full understanding of this process and for the criteria that govern participation. 

II. Technical Committee Report. The Technical Committee Report is defined as "the Report of the 1-esponsible 
Committee(s), in accordance with the Regulations, in preparation ofa new or revised NFPA Standard." The Technical 
Committee Report is in two parts and consists of the First Draft Report and the Second Draft Report. (See Regs at 
Section 1.4.) 

m. Step I :  First Draft Report. The First Draft Report is defined as "Part one of the Technical Committee Report, which 
documents the Input Stage." The First Draft Report consists of the First Draft, Public Input, Committee Input, Committee 
and Correlating Committee Statements, Con-elating Notes, and Ballot Statements. (See Regs at 4.2.5.2 and Section 4.3.) 
Any objection to an action in the First Draft Report must be raised through the filing of an appropriate Comment for 
consideration in the Second Draft Report or the objection will be considered resolved. [See Regs at 4.3.1 (b). l 

IV. Step 2: Second Draft Report. The Second Draft Report is defined as "Part twu of the Technical Committee Report, 
which documents the Comment Stage." The Second Draft Report consists of the Second Draft, Public Comments with 
corresponding Committee Actions and Committee Statement5, Correlating Notes and their respective Committee 
Statements, Committee Comments, CotTelating Revisions, and Ballot Statements. (See Regs at 4.2.5.2 and Section 4.4.) 
The First Draft Report and the Second Draft Report together constimte the Technical Committee Report. Any outstanding 
objection following the Second Draft Report must be raised through an appropriate Amending Motion at the NFPA 
Technical Meeting m the objection will be conside1-ed resolved. [See Regs at 4.4.1 (b) . ]  

V. Step 3a:  Action at  NFPA Technical Meeting. Following the publication of the Second Draft Report, there is a period 
during which those wishing to make proper Amending Motions on the Technical Committee Reports must signal their 
intention by submitting a Notice of Intent to Make a Motion (NIT.MAM). (See Regs at 4.5.2.) Standards that receive 
notice of proper Amending Motions (Certified Amending Motions) will be presented for action at the annual June NFPA 
Technical Meeting. At the meeting, the NFPA membership can consider and act on these Certified Amending Motions as 
well as Follow-up Amending Motions, that is, motions that become necessary as a result of a previous successful Amending 
Motion. (See 4.5.3.2 through 4.5.3.6 and Table l ,  Columns 1-3 of Regs for a summary of the available Amending Motions 
and who may make them.) Any outstanding objection following action at an NFPA Technical Meeting (and any further 
Technical Committee consideration following successful An1ending Motions, see Regs at 4.5.3.7 through 4.6.5) must be 
raised through an appeal to the Standards Council or it wiH be considered to be resolved. 

VI. Step 3b: Documents Forwarded Directly to the Council. '\i\'here no NIT.MAM is received and certified in accordance 
with the Technical Meeting Convention Rules, the standard is fonvarded directly to the Standards Council for action on 
issuance. Objections are deemed to be resolved for these documents. (See Regs at 4.5.2.5.) 

VII. Step 4a: Collllcil Appeals. Anyone can appeal to the Standards Council concerning procedural or substantive matters 
1-elated to the development, content, or issuance of any document of the NFPA or on matte1-s within the purview of the 
authority of the Council, as established by the Bylaws and as determined by the Board of Directors. Such appeals must be in 
written form and filed with the Secretary of the Standards Council (see Regs at Section 1.6). Time constraints for filing an 
appeal must be in accordance with 1.6.2 of the Regs. Objections are deemed to be resolved if not pursued at this level. 

VIII. Step 4b:  Document Issuance. The Standards Council is the issuer of all documents (see Article 8 of Bylaws) . The 
Council acts on the issuance of a document presented for action at an NFPA Technical Meeting within 75 days from the 
date of the recommendation from the NFPA Technical Meeting, unless tl1is period is extended by the Council (see Regs at 
4.7.2). For documents forwarded directly to the Standards Council , tl1e Council acts on the issuance of the document at its 
next scheduled meeting, or at such other meeting as the Council may determine (see Regs at 4.5.2.5 and 4.7.4). 

IX. Petitions to the Board of Directors. The Standards Council has been delegated the responsibility for the 
administration of the codes and standards development process and the issuance of documents. However, where 
extraordinary circrnnstances requiring the intervention of the Board of Directors exist, the Board of Directors may take 
any action necessary to fulfill its obligations to p1-eserve the integrity of the codes and standards development process 
and to protect the interests of the NFPA. The rules for petitioning the Board of Directors can be found in the Regulations 
Governing Petitions to the Board of Directors from Decisions of the Standards Council and in Section 1.7 of the Regs. 

X. For More Information. The program for the NFPA Technical Meeting (as well as the NFPA website as information 
becomes available) should be consulted for the date on which each report scheduled for consideration at tl1e meeting will 
be presented. To view the First Draft Report and Second Draft Report as well as information on NFPA rules and for up-to­
date information on schedules and deadlines for processing NFPA documents, check the NFPA website (mvw.nfpa.org/ 
docinfo) or contact NFPA Codes & Standards Administration at (617) 984-7246. 
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