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NOTICE 

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requesting Technical Committees to issue Formal Interpretations, 
proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and appeals 
on matters relating to the content of the document, write to the Secretary, Standards Council, National Fire 
Protection Association, 1 Batterymarch Park, PO. Box 9101, Quincy, MA 02269-9101. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Govern- 
ing Committee Projects shall not be considered the official position of NFPA or any of its Committees and 0 
shall not be considered to be, nor be relied upon as, a Formal Interpretation. 

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not, by the publication of this document, intend to urge action which is not in compliance with appli- 
cable laws and this document may not be construed as doing so. 

Policy Adopted by NFPA Board of Directors on December  3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox- 
icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire environment. The Board has, therefore, asked all NFPA technical commit- 
tees to review the documents for which they are responsible to be sure that the documents respond to this 
current concern. To assist the committees in meeting this request, the Board has appointed an advisory com- 
mittee to provide specific guidance to the technical committees on questions relating to assessing the hazards 
of the products of combustion. 

Licensing Provision - -  This document is copyrighted by the National Fire Protection Association 
(NFPA). 

1. Adoption by Reference - -  Public authorities and others are urged to reference this document in 
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and changes 
desired by the adopting authority must be noted separately. Those using this method are requested to notify 
the NFPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by reference" 
means the citing of title and publishing information only. 

2. Adoption by Transcription - -  A. Public authorities with lawmaking or rule-making powers only, 
upon written notice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free 
license to print and republish this document in whole or in part, with changes and additions, if any, noted 
separately, in laws, ordinances, regulations, administrative orders or similar instruments having the force of 
law, provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof; 
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction's lawmak- 
ing or rulemaking process. B. Once this NFPA Code or Standard has been adopted into law, all printings 
of this document by public authorities with lawmaking or rulemaking powers or any other persons desiring 
to reproduce this document or its contents as adopted by the jurisdiction in whole or in part, in any form, 
upon written request to NFPA (Attention: Secretary, Standards Council), will be granted a nonexclusive license 
to print, republish, and vend this document in whole or in part, with changes and additions, if any, noted 
separately provided that due notice of NFPA's copyright is contained in each copy. Such license shall be granted 
only upon agreement to pay NFPA a royalty. This royalty is required to provide funds for the research and 
development necessary to continue the work of NFPA and its volunteers in continually updating and revising 
NFPA standards. Under certain circumstances, public authorities with lawmaking or rulemaking powers may 
apply for and may receive a special royalty when the public interest will he served thereby. 

3. Scope of License Grant - -  The terms and conditions set forth above do not extend to the index 
to this document. 

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
Documents which is available upon request from the NFPA.) 

Statement on NFPA Procedures 

This material has been developed under the published procedures of the National Fire Protection Associa- 
tion, which are designed to assure the appointment of technically competent Committees having balanced 
representation. While these procedures assure the highest degree of care, neither the National Fire Protection 
Association, its members, nor those participating in its activities accepts any liability resulting from com- 
pliance or noncompliance with the provisions given herein, for any restrictions imposed on materials or pro- 
cesses, or for the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document 
and any certification of products stating compliance with requirements of this document is made at the peril 
of the certifier. 

SC-FM-92 
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This edition of NFPA 256, Standard Methods of Fire Tests of Roof Coverings, was prepared 
by the Technical Committee on Fire Tests and acted on by the National Fire Protection 
Association, Inc. at its Fall Meeting held November 16-18, 1992, in Dallas, TX. It was 
isstied by the Standards Council on January 15, 1993, with an effective date of February 
12, 1993, and snpersedes all previous editions. 

The 1993 edition of this document  has been approved by the American National 
Standards Institnte. 

Changes other than editorial are indicated by a vertical rule in the margin of the pages 
on which they appear. These lines are included as an aid to the user in identit~'ing 
changes from "the previous edition. 

Origin and Development of NFPA 256 

The test procedure covered hv this standard was developed prior to 1920 bv ,Under- 
writers l.aboratories Inc. The test procedure was put in standard lorm by the 'E5 Com- 
mittee on Fire Standards of the American Society tot Testing and Materials, adopted by 
AS'I'M as a tentative standard in 1955, and revised in 1956. It was adopted by the NFPA 
on May 22, 1958, on recommendation of the Committee on Fire Tests and was subse- 
quently published as NFPA 256, in May 1958. It was adopted by ASTM as a standard 
later in 1958 and published by ASTM as E108-58. It was also pt~blished by Underwrit- 
ers Laboratories Inc., as No. 790, September 1958. Revised NFPA editions were pub- 
lished in 1964, 1970, 1976, 1981, and 1987. The 1993 edition of NFPA 256 was revised 
editorially to bring this docunlent into conformance with its AS'FM and UL counterparts. 

To the User 

Metric units of measnrenlent  in this standard are in accnrdance with the modernized 
metric system known ;is the International System of Units (SI). The unit  liter, which is 
outside of hut recognized by SI, is commonly used and is therefore used in this standard. 
In this standard, values tot measurements are tollowed by an equivalent in SI units. The 
tirst stated value shall he regarded as the requirement  hecause the given equivalent value 
may be approximate. 



2 5 6 - 2  FIRE TESTS OF ROOF COVERIN(;S 

T e c h n i c a l  C o m m i t t e e  o n  Fire~:Tests 

Jesse J. Beitei,  C k m r m a n  

H u g h e s  Assoc., Inc., MD 

Peter J. Barbadoro,  West inghouse  Savannah River Co., SC 
Apri l  L. Berkol, l 'KF Sheraton Corp.,  MA 

Rep. American Hotel & Motel Assn. 
John A. Blair, E l du  Pont de Nemnur s  & Co., DE 

Rep. Society of  the Plastics Industry,  Inc. 
Thomas W. Fritz, Arms t rong  World Industr ies,  Inc., PA 
Robert  Gai lagher ,  IBM Corp.,  NY 
Jeffrey E. Gould,  Factory Mutual  Research Corp.,  MA 
Peter Higginson ,  Underwri ters  Laboratories of  Canada,  
Ontario 
Alfred J. Hogan ,  Reedy (;reek Improvemen t  District, FL 

Rep. Fire Marshals Assoc. of  N. America 
Wayne D. Holmes, Professional Loss Control,  Inc., PA 
Marc L. Janssens, Nat'l Forest Products Assn., DC 
Donald  C. Knodel ,  E l du  Pont de Nemour s  & Co., DE 

Rep. American Fiber Mfr. Assn. 

James R. Lawson, NIS'lTCenter tor Fire Research, M1) 
Gerald  E. Lingenfel ter ,  American Ins. Sere'ices ( ; roup  
Inc., NY 
George E. Meyer,  Warnock Hersey Int'l Inc., CA 
John W. Miehener, Milliken Research Corp.,  SC 

Rep. American Textile Mli'. Inst., Inc. 
James A. Milke, University of  Maryland, MD 
James C. Norr is ,  Union Carbide, PA 
Leon Przybyla, Underwri ters  Laboratories Inc., 1L 
Sivon C. Reznikoff, Arizona State University, AZ 
Herman Stone, General  Foam, PA 
T. H u g h  Talley,  H u g h  Talley Co., TN 

Rep. Uphols tered Funf i ture  Action Council 
Richard P. Thornberry, T h e  Code Consor t ium,  Inc., CA 
Robert  J.  Wills, American Iron & Steel Inst., AL 
Peter J. Gore Willse,  Industrial  Risk Insurers,  CT  

Alternates 

Robert  M. Berhin ig ,  Underwri ters  I.aboratories Inc., I L 
(Ah. to L. Przybyla) 

Peter H. Billing, Nat'l Forest Products Assn., IL 
(Alt. to M. L, Janssens)  

Delbert  Boring,  American Iron & Steel hast., D(" 
(?dt. to R. J. Wills) 

Philip J. DiNenno ,  Hughes  Assoc., Inc., MD 
(.Mt. to J. J. Beitel) 

Richard D. Gottwald, Society of  the  Plastics Industry,  
Inc., DC 

(All. to J. A. Blair) 
Carl A. Hafer, Southwest Research Inst., T X  

(.Mt. to SRI Rep.) 

R. Joseph Pearson, Warnock Hersey lnt'l  Inc., NY 
(Alt. to (;. E. Meyer) 

Ha rdy  Poole, American Textile Mfi'. Inst., DC 
(Ah. toJ .  W. Michener) 

John Roberts,  Underwri ters  Laboratories of  Canada,  
Ontario 

(Ah. to P. Higginsnn) 
Wil l iam A. Thornhe rg ,  Industrial  Risk Insurers,  IL 

(Alt. to P. J. G. Willse) 
Dee H. Wong,  Prnl;essional Loss (]ontrol Inc., TN  

(Ah. to W. D. Holmes) 
Joe Ziolkowski, American Furni ture  Mti-. Assoc., NC 

(Ah. to T. H. Talley) 

Nonvoting 

A. J. Bartosic,  Rohm & Haas Co., PA Herman H. Spaeth, Novato, CA 
(Member  Emeritus) 

Wal ter  P. Ster l ing,  NFPA Staff Liaison 

"l'h~ ILq )'e],esent~ the memherdlip at the hme the Commtttee wa~ balloted m~ the te?.l o/tht.s ed~hmt. Sim e that hme, changes 
m the awmhe~.~h~p may have occurred. 

NOTE: Membership on a (h)mmittee shall not in and of itself constitute an endorsement of the Associa- 
tion or an~. ' document developed by tile Comnuttec on which tile l l lemher scr'.es. 

Committee Scope: To develop standards tor [ire testing procedures when such standards are not available; 
review existing life test standards and recommend appropriate action to NFPA: recommend tile application 
of and advise on the interpretation ot acceptable test standards toe fire problems of concern to NFPA tech- 
nical comminees and members; act in a liaison tapaci D het,xeen NFPA and the committee~, of other orga- 
nizatums writing tire test standards. The Comnfittee Is not responsible toe hre tests that are used to evaluate 
extinguishing agents, de'+ was, or systems. 

1993 Edition 



{:oNrEg ' rS  2 5 6 - 3  

Chapter 
1-1 

Chapter 

Contents  

1 General . . . . . . . . . . . . . . . . . . . .  2 5 6 -  4 
S c o p e  . . . . . . . . . . . . . . . . . . . . . . .  2 5 6 -  4 

2 Equipment and General Test 
Procedures . . . . . . . . . . . . . . . . .  2 5 6 -  6 

2-1 A p p a r a t u s  . . . . . . . . . . . . . . . . . . . .  2 5 6 -  6 

'2-'2 T e s t  F l a m e  . . . . . . . . . . . . . . . . . . . .  2 5 6 -  6 

2-3 S u p p l y  A i r .  . . . . . . . . . . . . . . . . . . .  2 5 6 -  6 

Chapter 
3-1 
, { )  

3-3 

3-4 

Chapter 
4-1 

4-2 

4-3  

Chapter 

Chapter 
6-1 

6-2 

6-3 

6-4  

6-5 

7-3 A p p l i c a t i o n  o f  F l a m e  . . . . . . . . . . . . .  2 5 6 - 1 0  

7-4 O b s e r v a t i o n s  . . . . . . . . . . . . . . . . . .  2 5 6 - 1 0  

Chapter 
7-1 

7-2 

3 Calibration . . . . . . . . . . . . . . . . .  2 5 6 -  6 
Air  C u r r e n t  . . . . . . . . . . . . . . . . . . .  2 5 6 -  6 

F l a m e  T e m p e r a t u r e  . . . . . . . . . . . . . .  2 5 6 -  6 

R a i n  T e s t  . . . . . . . . . . . . . . . . . . . . .  2 5 6 -  6 

F r e q u e n c y  o f  C a l i b r a t i o n  . . . . . . . . . .  2 5 6 -  7 

4 Preparation of Test Specimens . . . .  2 5 6 -  7 
C o n s t v u c t j n n  o [ T e s t  D e c k s  . . . . . . . . .  2 5 6 -  7 

A p p l i c a t i o n  o f  R o o f i n g  o n  T e s t  

R o o f  D e c k  . . . . . . . . . . . . . . . . . . . .  2 5 6 -  8 

S t o r a g e  a n d  C o n d i t i o n i n g  o f  T e s t  

R o o f  D e c k s  . . . . . . . . . . . . . . . . . . . .  2 5 6 -  9 

5 General Conditions . . . . . . . . . . .  2 5 6 -  9 

6 Intermittent Flame Exposure Test . .  2 5 6 -  9 
G e n e r a l  . . . . . . . . . . . . . . . . . . . . . .  2 5 6 -  9 

P r o c e d u r e  . . . . . . . . . . . . . . . . . . . .  2 5 6 -  9 

A p p l i c a t i u n  o f  F l a m e  . . . . . . . . . . . . .  2 5 6 -  9 

,Mr C u r r e n t  . . . . . . . . . . . . . . . . . . .  2 5 6 -  9 

O b s e r v a t i o n s  . . . . . . . . . . . . . . . . . .  2 5 6 -  9 

Chapter 
8-1 

8-2 

8-3 

8-4 

8-5 

8-6  

8-7 

8-8 

8 Burning Brand Test . . . . . . . . . . .  2 5 6 - 1 0  

G e n e r a l  . . . . . . . . . . . . . . . . . . . . . .  2 5 6 - 1 0  

P r o c e d u r e  . . . . . . . . . . . . . . . . . . . .  2 5 6 - 1 0  

Size a n d  C o n s t r u c t i o n  o f  B r a n d s  . . . . .  2 5 6 - 1 0  

I g n i t i o n  o f  B r a n d s  . . . . . . . . . . . . . . .  2 5 6 - 1 1  

T e s t  C o n d i t i o n s  . . . . . . . . . . . . . . . .  2 5 6 - 1 1  

D u r a t i o n  o f  t h e  T e s t  . . . . . . . . . . . . .  2 5 6 - 1 2  

T e s t  R e s u l t s  . . . . . . . . . . . . . . . . . . .  2 5 6 - 1 2  

O b s e r v a t i o n s  . . . . . . . . . . . . . . . . . .  2 5 6 - 1 2  

Chapter 
9-1 

9-2 

9-3 

9-4 

9 F l y i n g  Brand Test . . . . . . . . . . . .  2 5 6 - 1 2  

G e n e r a l  . . . . . . . .  : . . . . . . . . . . . . .  2 5 6 - 1 2  

P r o c e d u r e  . . . . . . . . . . . . . . . . . . . .  2 5 6 - 1 2  

A p p l i c a t i o n  o f  F l a m e  . . . . . . . . . . . . .  2 5 6 - 1 2  

M r  C u r r e n t  . . . . . . . . . . . . . . . . . . .  2 5 6 - 1 2  

Chapter 
10-1 

10-2 

10-3 

10 Rain Test . . . . . . . . . . . . . . . . .  2 5 6 - 1 2  

G e n e r a l  . . . . . . . . . . . . . . . . . . . . .  2 5 6 - 1 2  

P r o c e d u r e  . . . . . . . . . . . . . . . . . . .  2 5 6 - 1 2  

A p p l i c a t i o n  o f  W a t e r  . . . . . . . . . . . .  2 5 6 - 1 2  

Chapter 11 Weathering Test . . . . . . . . . . . . .  2 5 6 - 1 3  

11 - 1 G e n e r a l  . . . . . . . . . . . . . . . . . . . . .  2 5 6 - 1 3  

Chapter 12 Conditions of Classification . . . . .  2 5 6 - 1 3  

12-1 C o n d i t i o n s  to  Be  M e t  . . . . . . . . . . . .  2 5 6 - 1 3  

7 Spread of Flame Test . . . . . . . . . .  2 5 6 - 1 0  

G e n e r a l  . . . . . . . . . . . . . . . . . . . . . .  2 5 6 - 1 0  

P r o c e d u r e  . . . . . . . . . . . . . . . . . . . .  2 5 6 - 1 0  

Chapter 13 Referenced Publications . . . . . . .  256-13 

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256-14 

1993 Edition 



256-4 FIRE TESTS OF ROOF COVERINGS 

NFPA 256 

Standard Methods of 

Fire  Tes t s  o f  R o o f  C o v e r i n g s  

1993 Edition 

NOTICE: Information on referenced publications can be 
found in Chapter 13. 

Chapter 1 General 

1-1 Scope. 

1-1.1 These methods are in tended to measure  the rela- 
tive fire characteristics of  roof  coverings under  a simulated 
fire originating outside the building. They shall be applica- 

ble to roof  coverings in tended for installation on either 
combustible or noncombust ible  decks, when appl ied  as 
in tended [br use. 

The  following methods are included: 

(a) Intermit tent  Flame Exposure Test (see Chapter 6) 

(b) Spread of Flame Test (see Chapter 7) 

(c) Burning Brand Test (see Chapter 8) 

(d) Flying Brand Test (see Chapter 9) 

(e) Rain Test (,~ee Chapter 10) 

(t) Weather ing Test (see Chapter 11). 

1-1.2 Three  classes of fire test exposure  are described. 

c o\ 
/2 "  

Baffle to prevent back f i r i n g ~  = \ ~11- . \ \  I/I II l under test deck /] ~ ' ~ = = = ~  ~ II ~ \ \ \  /11 II / Air introduced from outside the test room by an adjustable air 

( 5 ' " ~  . ~  i ~ ] ! ~!;~8:!rure ,b bol l fTre °°ofr kCl y ~kt ~#U:nt ~de ° n c mbust le rdt thickness 
adjusted. I / I 6"17" I = [0_ ] 1 / 2 "  g ater 43 3 / 4 "  

Construction of noncombustible - -~ "  I I [ 
board I to simulate eaves and cornice 60'; spac ng of framework when Floor level 

I ~ making the burning branld test 

Note: Outlet to be provided to relieve air 
pressure. Doors and windows in the room f 
that houses the apparatus to be kept closed at ~~~]]t 

I.t 

t Ihlatti mw e Su IddU rit#e tr ewS~:e t~ i pr:v:t~J ~JIr:u le n c e I ~ 

I  ,ocation of air velocity,-'--   1 
~ ~ ' ~ x  meter r e a d i n g S o _ ~ _ ~  - - ' ~ j - ' l - -  I ~ 1  ~ 

A ] c 
Test specimen 1 

Section-showing important space relations 

t 
Fins to reduce turbulence and 
straighten air stream 

I Burner of 2" pipe-44" long. 
Slot in side toward specimen 
1/2" wide and 36" long 

7'-0" 

/ T o  get uniform gas pressure 
at the burner, gas is piped 
to both ends. 

To gas supply / 
o /  

t"Jnhns Manville Marinite or equivalent 
For SI units: 1 in. = 25.4 ram, 1 fi = 0.305 m 

Figure 1 Schematic drawing of fire test apparatus. 
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(;ENEP.AL 256-5 

1-1.2.1 Class A. Class A tests shall be applicable to roof 
coverings that are eftiective against severe test exposure, 
aflord a high degree of fire protection to the roof deck, do 
not slip from position, and do not present a flying brand 
hazard. 

1-1.2.2 Class B. (:lass B tests shall be applicable to roof 
coverings that are eflective against moderate test exposure, 
afford a moderate degree of tire protection to the roof 
deck, do not slip from position, and do not present a flying 
brand hazard. 

1-1.2.3 Class C. Class C tests shall be applicable to roof 
coverings that are effective against light test exposure, 
afford a light degree of fire protection to the roof deck, do 
not slip from position, and do not present a flying brand 
hazard. 

1-1.3 It is the intent of the tests to demonstrate the rela- 
tive performance of materials unde r  the test exposure 
involved. These tests shall not be construed as having 
determined suitability for use after fire exposure. 

EL I~ 3 ' - 4 "  

p 

I 

I 

Angle iron frame 
--.... 

I 1 /4"  x 1 1 / 2 " S t r a p  iron braces 
I I in back of f rame 

I - 3'-4 7/8" 

Rear view 

4'-8'" - I  
4 ' - 1 / 4 "  _ , ! ~ , , L  fd,-'~-'4 1 /8 "  

3 5 / 8 " ~ 1 ~ R =  4 1 / 2 "  

- ~ ,  Center of r o t a t i o n ~ ~ x ~ O  
_ o  . 

~ ~,.~ 3t K' 

~ GI b' , 
v\\-~ . ~ ~  , ~  " Detail  of  shield made V / ,  

"2- ~lb' y , 1  ~ fromfrom 1616 gagegage black iron 

t.J*)hns Manville Marinite , r  equivalent. 
For SI units: l in. = 2.3.4 ram. 1 h = 0.305 m 

Figure  2 Detail of  t i l t ing f rame  to ho ld  test roof  deck.  

J - -  ~ Test deck in place 
Tiltinghold testframedeckt o._____~ , ~  

X ~ t  r ~ °  ~ " - ~ ~  j o i n t  between test deck and 
1 ~ ~ ~  frame to be sealed w i th  mor tar  

Wing nut to adjust pitch ~ 3  ~ ~  

===5 ---- . . . . . . . . . . . . . . . . . . . . . . .  

~ 6  7" 

1/2 

iron fastened to each 
side of t i l t ing f rame I 6"  

Frame to be o lie = ~ 58"  
open in b a c k ~  

i ~ Noncombust ib le  board t  
Io I I fastened to  3 /16"  x 2"  x 2 1 /2"  o 

angle iron frame 35"  

F loor  l ine 

\ I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
• ~I I L£ . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~-.I 

q 4"-4 1/2"' 
Side view 

Noncombust ib le  b o a r d f - - - ~  

1 /4"  Stove or 
machine bo l t  ~ 

3 /16"  x 2"  x 2 1 /2"  ~, ~F_ 
A n g l e i r ° n  ~ j r ~  

i t / l / l / i l l / l i l l y / 1  
I / w  

1 " Washer 

~ ' - - D e t a i l  of  corner 
fastening 
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256-6 FIRE TESTS OF ROOF COVERINGS 

Chapter 2 Equipment  and General Test  
Procedures  

2-1 Apparatus. 

2-1.1 The essential elements of the fire test apparatus are 
illustrated in Figure 1. These shall include a test roof deck 
(A), an adjustable frame [see (B) in Figure 2] on which the 
test roof deck is mounted,  a gas burner  (C) as a source of 
flame, a wind tunnel  (D), an air velocity meter 1, a gas pres- 
sure gauge, a control valve, and an adjustable air supply. 

2-1.2 Figure 3 illustrates the essential elements of the rain 
test apparatus. 

Figure 3 Rain test apparatus. 

2-2 Test Flame. Control of the shape and size of the 
flame depends on minimizing air turbulence in the imme- 
diate vicinity of the apparatus. To do this it is important  
that: 

(a) Free outlet to outside air beyond and above the test 
apparatus so as to exhaust air introduced into the test 
room by the blower shall be provided, and 

(b) All openings into the test room other than those 
mentioned in 2-1.1, such as doors and windows, shall be 
closed. 

~Any direct reading instrument with a scale graduated in increments 
of not more than 20 ft/min (6 m/rain) or any timed instrument with 
a scale graduated in increments of not more than 20 ft/min (6 m/min) 
for a timed interval of 1 min should be used. 

2-3 Supply Air. The temperature of the room shall be 
between 50°F and 90°F (10°C and 32.2°C). 

Chapter 3 Calibration 

3-1 Air Current. 

3-1.1 The test apparatus shall be set up for the intermit- 
tent flame test, and a smooth, noncombustible calibration 
deck 4 ft 4 in. (1320 mm) long shall be positioned on the 
framework at an incline of 0.416:1 [5 in. (127 mm) per 
horizontal ft (305 ram)]. 

3-1.2 The air velocity shall be measured midway up the 
slope of the calibration deck, at its center, and 3 in. (76 
mm) from each edge. 

3-1.3 The center of the air-measuring device shall be 
positioned 33/4 in. -+ 1/8 in. (95 mm -+ 3 mm) above the 
surface. The airflow through and around the instrument  
shall be as free and undis turbed as possible. 

3-1.4 The air supply system shall be adjusted to produce 
a 1-minute time average velocity of 1056 ft -+ 44 ft/min 
(5.36 m -+ 0.2 m/min) at each of the three locations 
detailed in 3-1.2. 

3-2 Flame Temperature. 

3-2.1 The test apparatus shall be set up for the intermit- 
tent flame test in accordance with 3-1.1, and the air veloc- 
ity shall be adjusted in accordance with 3-1.4. 

3-2.2 The temperature shall be measured with a No. 14 
gauge (1.6 mm diameter)  Type K wire thermocouple  
located 1 in. (25 mm) above the surface and 1/2 in. (13 mm) 
toward the source of the flame from the lower front edge 
of the calibration deck. 

3-2.3 The  gas flow shall be adjus ted  to p roduce  a 
2-minute average flame temperature of 1400°F -+ 50°F 
(760°C _+ 28°C) for Class A and Class B and 1300°F -+ 50°F 
(704°C -+ 28°C) for Class C tests. The response of the ther- 
mocouple to the test flame shall be allowed to stabilize 
before the 2-minute average flame temperature is mea- 
sured. The average shall be based on readings taken at 
5-second intervals. 

3-2.4 The top surface of the leading edge of the calibra- 
tion deck shall be flush with the top edge of the simulated 
eave within a tolerance of 0 -+ 1/2 in. (0 -+ 13 ram). 

3-2.5 If the above conditions are satisfied, the flame shall 
be approximately the width of the deck at its bottom edge 
and the top surface of the calibration deck shall be uni- 
formly bathed except for the two upper  corners. The flame 
shall extend approximately to the upper  edge of the cali- 
bration deck with licks of flame extending another 1 - 2 ft 
(300 - 600 mm). 

3-3 Rain Test. 

3-3.1 The horizontal projected area over which each noz- 
zle discharges water to the nearest sq ft (0.1 m z) shall be 
measured. The discharge of water for each nozzle shall be 
measured for 1 minute. 
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3-3.2 The total water utilized dur ing  the test shall be 
monitored (a commercial water meter is suitable for the 
purpose). For a 7-day cycle, the water usage shall be 73 
U.S, gal -+ 1.7 U.S. gal/sq ft (2974 L _+ 40 L/m ~) or 0.435 
U.S, gal/sq ft/hr (17.7 L/m"/hr). 

3-4 Frequency of Calibration. 

3-4.1 The apparatus sball be calibrated for air velocity 
and flame temperature prior to each day's use. The appa- 
ratus shall be calibrated for flame temperature when shift- 
ing from Class A or B to Class C tests or vice versa. 

3-4,2 Any indica t ion  of off-limit condi t ion ,  such as 
unusual  flame appearance or flame contour,  excess turbu- 
lence, unusual  noise, etc., shall be cause tbr calibration 
prior to further use. 

3-4.3 The water flow from each nozzle shall be visually 
checked for obvious water obstruction in the nozzle and 
uneven spray pattern each day dur ing  the water cycle, and 
adjustments shall be made when necessary. 

3-4.4 A review of the total water flow shall be made at the 
end of each day and at the end of each water cycle. The 
cause of any off-limit conditions shall be corrected. 

Chapter 4 Preparation of  Test Specimens 

4-1 Construction of Test Decks. [Also see Figures 4(a), 
4(b), 4(c), and 4(d).] 

4-1.1 The test deck for the intermittent  flame exposure, 
burn ing  brand tests, flying brand test, rain test, and 
weathering test shall be 3 ft 4 in. × 4 ft 4 in. (1020 mm x 
1320 mm) and shall be made of No. 1 white pine lumber 
having not less than 8 percent nor more than 12 percent 
moisture content. 

Exception." As specified in 4-1.2 through 4-1.5. 

4-1.1.1 The lumber shall be free of large or loose knots, 
sapwood, rot, or pitch pockets and shall contain no edge 
knots. 

4-1.1.2 Individual deck boards shall be of nominal  1 in. 
x 8-in. (25 mm × 200-mm) lumber ($4S). 

4-1.1.3 The boards shall be laid across the shorter dimen- 
sion of the test deck spaced 1/4 in. (6 mm) apart and shall 
be securely nailed to two nominal  2 in. x 4-in. (50 mm x 
100-mm) wood battens located under  and flush with the 
outer edges of the deck [see Figure 4(d)]. 

4-1.1.4 Decks so constructed shall be even and uniform. 

4-1.2 Where the roof covering is intended to be installed 
over other than solid deck, the test decks shall be con- 
structed of nominal  1 in. x 4-in. (25 mm × 100-mm) lum- 
ber ($4S) spaced a min imum of 15/8 in. (41 mm) apart and 
shall be securely nailed to two nominal 2 in. x 4-in. (50 mm 
x 100-mm) wood battens. The lumber shall be of the same 

quality as specified in 4-1.1. 
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Figures 4(a) (left) a n d  4(b) (right) Plywood--decks burning brand tests. Plywood overhangs 2 x 4s  by  11/4 in.  at leading edge. 2 x 4 supports 
are indicated by dotted lines. Plywood joint width -- 1/s in.  
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4-1.3 Roof coverings shall be permit ted  to be appl ied to 
panel- type test decks such as plywood, wafer board,  parti- 
cle board,  or  or iented strand board  in the min imum thick- 
ness r ecommended  by the manufacturer .  This deviation shall 
be noted in the report. 

4-1.3.1 Plywood, if used,  shall be ex te r io r  Type  C-C 
plugged or h igher  grade,  conforming to PS1-83, Construc- 
tion and Industrial Plywood. 

4-1.3.2 These decks shall have l/8-in. (3-mm) vertical and 
hor izonta l  jo in ts  located as specified in 4-1,4 t h rough  
4-1.5.3 with all vertical joints  centered on nominal  2 in. x 
4-in. (50 mm x 100-mm) wood battens. 

4-1.3.3 If  wood battens or  tongue and groove joints are 
specified for horizontal  joints,  it shall be so noted in report -  
ing the tests. 

14' ' 

l 

"-r '  

40" x 44"  

I- 
r-[ 

I I I  
i i i  

8 "  

4 '4 "  

1.-. 

8'" x 20"  L 

For  SI units :  l in. = 25.4 m m  

Figure 4(c) P l y w o o d  deck intermittent flame test, Class A or Class B. 
P l y w o o d  o v e r h a n g s  2 × 4s  by 11/4 in. at leading edge. 2 × 4 supports 

are indicated by dotted lines. Plywood joint width -- I/8 in. 

4-1.4 Decks constructed of panel- type material  for inter- 
mittent flame tests shall have a J/s-in. (3-ram) horizontal  
jo int  8 in. (203 mm) f iom and parallel  to the 3 ft 4-in. 
(1020-mm) long leading edge. 

4-1.4.1 In addit ion,  a 1/s-in. (3-mm) vertical jo int  cen- 
tered on the deck and extending  from the leading edge of  
the deck to the l/s-in. (3-mm) horizontal  jo in t  shall be pro-  
vided. 

4-1.4.2 Since the lower 11/2 in. (38 mm) of  this jo int  is not 
protected by the 2 in. x 4-in. (50 mm x 100-ram) batten, 
due to the mount ing a r rangement  on the  carriage, the 

Nominal 

yel low pine 

For Sl uni ts :  l in. = 25.4 m m  

F i g u r e  4(d)  Construction of test deck for other than wood 
shingles and shakes. 

unders ide  of this jo int  shall be covered from the end of the 
2 in. x 4 in. (50 m m x  100 mm) to the leading edge of  the 
deck by a piece of sheet steel, nominally 2 in. (50 ram) in 
width. 

4-1.5 For Class A and Class B burning  brand tests on 
decks other than 1 in. x 8-in. (25 m m x  200-ram) nominal 
lumber, the l/s-in. (3-ram) horizontal joint  shall be 221/2 in. 
(570 ram) from and parallel to the leading edge of the deck. 

4-1.5.1 Class A test decks shall have a I/s-in. (3-mm) ver- 
tical joint  centered on the deck that extends above the hor- 
izontal joint.  

4-1.5.2 For Class B test decks, two l/s-in. (3-mm) vertical 
,joints, extending above the horizontal jo int  with each ver- 
tical jo int  located 10 in. (250 ram) from and parallel  to the 
edge of the deck, shall be provided.  

4-1.5.3 For Class C burning  brand test, five evenly spaced 
horizontal joints,  with a minimum width of l/s in. (3 mm) 
between joints in the plywood, shall be provided.  

4-1.6 For the spread of  flame tests, the deck shall be con- 
structed in the same manner  as specified for the intermit- 
tent flame test, except that (1) the vertical and horizontal 
,joints need not be provided and (2) the length of  the deck 
shall be as specified in 4-1.6.1. 

4-1.6.1 The length of the test deck shall be 13 ft (4000 ram) 
for (;lass C tests, 9 fi (2700 ram) tbr Class B tests, and 8 ft 
(2400 mm) |or  ('lass A tests. 

4-1.6.2 For tests of materials in tended to be installed only 
over noncombustible decks, a noncombustible deck of the 
applicable length as specified in 4-1.6.1 shall be permit ted  
to be used. This deviation shall be noted in the report .  

4-2 Application of Roofing on Test Roof Deck. 

4-2.1 Representative samples of roof  covering materials 
shall be appl ied to test decks as specified in Table 1. 

4-2.2 The  roof  covering materials under  investigation 
shall be appl ied  in accordance with the manufacturer ' s  
instructions and shall extend to and be flush with the edges 
of  the deck. 
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Table 1 Required Tests and Test Assemblies 

Minimum Required Number of Test Assemblies 
Material to Be Intermittent Spread of Burning Flying-Brand Weathering 

Tested Flame Test Flame Test Brand Test Test Rain Test Test 

1. Other than wood 
shakes or shingles, 
tor installation on: 

Combttstible decks 
Class A '2 '2 4 NA" NA NA 
Class B '2 '2 2 NA NA NA 

Noncombt, stible 
decks only i, NA "2 NA NA NA NA 

11. Wood Shakes 
and shingles': 
(;lass A 3 (2) [5] 3 6 (2) [5] 3 (2) [5] 6 15 
Class B or (;lass C 3 (2) [5] "~; 3 (2) [5] 3 (2) [5] 6 15 

" N:X- "1 e~,t is not iequII  ed. 
b ' lhe [lying hran<l, ra in,  and  w e a t h e r i n g  tests m a y  be requ i red .  (See 5;e<tm~ 9-1, I0 - l .  l, a~+d Sech<m 11-1.) 
' N u m b e r  in p a r e n t h e s e s  as n u m b e r  of  samples  ti 'om rain les[ to lie t eqed .  N u m b e r  in bracke ts  is n u m b e r  o! samples  h-onl w e a t h e r i n g  test to be tested.  
Note :  W h e r e  r o o f  t o v c r i n g  mater ia l s  exhi lm var iable  pe r l ovmance ,  m o r e  than  the  m i n i m u m  n u m b e r  of  test decks  may  be r equ i red .  

Exception: A l-re. (25-ram) overhang is permitted at the lead- 
mg edge. 

4-3 Storage and Condit ioning  of  Test Roof  Decks. T h e  
comple t ed  test roo f  decks shall be s tored  indoors  at a tem- 
pe ra tu r e  of  not  lower than 60°F (16°(;) nor  m o r e  than 90°F 
(32°(;). T h e  comple t ed  test roo f  decks shall be cundi t iuued  
to a constant  mass. T h e  muis t tue  conten t  of  the sample  
i u tmed ia t e ly  p r i o r  It) the  test shall  be m e a s u r e d  and  
recorded .  

C h a p t e r  5 G e n e r a l  C o n d i t i o n s  

I 5-1 T h e  r equ i r ed  tests, the appl icable  n u m b e r  of  test 
decks, and the types nf tes t  assemblies are detailed in Table 1. 

5-2 In the fire tests descr ibed below, mor t a r  (cementi-  
tious mix ture ,  l ime, and water) shall be t roweled  into the 
jo in t  t o rmed  by the lead ing  edge  of  the roo f  cover ing  mate-  
rial and the f rautewurk of  the carr iage.  This  is to p reven t  
air or  the test f lame f iont  t ravel ing  u n d e r  the mater ial  
be ing  tested. 

5-3 In these tests, all decks shall be subjected to an air 
cur ren t  as cal ibrated in Chap te r  3. 

5-4 P repa red  roo f  cover ings  shall be tested at a slope o f  
0.416:1 [5 in. (127 ram) pe r  hor izonta l  fi (305 nun)]. 

5-5 Buih-np  roo f  cover ings  shall be tested at the maxi- 
m u m  slope r e c o m m e n d e d  by the manu fac tu r e r  but  shall 
not  exceed  0.416:1 [5 in. (127 ram) pet- hor izontal  ft 
(305 ram)]. 

5-6 T h e  slope used shall be noted  in the repor t .  

C h a p t e r  6 I n t e r m i t t e n t  F l a m e  E x p o s u r e  T e s t  

6-1 Genera l .  This  test shall be p e r f o r m e d  on a m i n i u m m  
of  two test decks. 

NOTE: Where the rotff covering materials exhibit a vari- 
able pertormance,  more than two test decks shall be 
required. 

6-2 Procedure.  

6-2.1 A test deck  4 ft 4 in. (1320 mm)  long  shall be 
m o u n t e d  on the f i 'amework at the r equ i r ed  incline (see Sec- 
tim~s 5-4 through 5-6), and the b lower  shall be adjus ted  to 
p r o d u c e  the specified air cur rent .  

6-2.2 T h e  test deck shall be subjected to a luminous  gas 
t lame as cal ibrated in accordance  with Section 3-2. 

6-3 Appl icat ion  of  Flame. T h e  f lame shall be app l ied  
in termi t ten t ly  fur the specified per iods  and specified t ime 
intervals be tween  applicat ions,  as indicated below. 

Flame Flame No. of Test 
Method of Test On, minutes Off, minutes Cycles 

Class A 2 2 15 
Class B 2 2 8 
(:lass C 1 2 3 

6-4 Air Current. T h e  air c u r r e n t  shall be ma in t a ined  
t h r o u g h o u t  the test and  after the last appl icat ion of  f lame 
until  all ev idence  of  flame, glow, and smoke has disap- 
p e a r e d  f rom both  the  e x p o s e d  surface o f  the  mater ia l  
be ing  tested and  the unde r s ide  of  the test deck, o r  unti l  
fai lure occurs. In no case shall the air cu r r en t  o r  test dura-  
tion he main ta ined  | b r  m o r e  than 1 h o u r  after the last 
f lame cycle fur a ( ' lass A or  B test o r  I/,_, h o u r  a l ter  the last 
f lame cycle tor the (;lass C test. 

6-5 O b s e r v a t i o n s .  D u r i n g  and  af te r  the  i n t e r m i t t e n t  
f lame test, inc lud ing  "on" and "off" per iods  of  f lame appli-  
cation, observat ions  shall be m a d e  tor the appea rance  of  
sustained f laming on the unde r s ide  o f  the test deck, pro-  
duct ion  of  f laming or  g lowing brands ,  d i sp lacement  of  por-  
tions of  the test sample,  and exposu re  or  falling away of  
por t ions  of  the roo f  deck. 
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C h a p t e r  7 S p r e a d  o f  F l a m e  T e s t  

7-1 Genera l .  This  test shall be p e r f o r m e d  on a m i n i m u m  
of  two test decks. 

NOTE: Where the roof covering materials exhibit a vari- 
able performance,  more than two test decks shall be 
required. 

7-2 P r o c e d u r e .  A test deck,  o f  a length  as specified in 
4-1.6.1 shall be m o u n t e d  in the same m a n n e r ,  and shall 
use a l uminous  gas f lame as descr ibed  in Sect ion 6-2 1or the 
in te rmi t t en t  f lame tests. 

7-3 Application of  Flame. 

7-3.1 For  Class A and (;lass B tests, the  gas f lame shall be 
appl ied  con t inuous ly  | o r  10 minu tes  o r  unti l  the  f lame 
(actual f laming of  the mater ia l  be ing  tested) p e r m a n e n t l y  
recedes  f rom a poin t  o f  m a x i m u m  spread,  whichever  is 
shorter .  

7-3.2 For  Class C test the gas f lame shall be appl ied  for a 
I pe r iod  o f  4 minutes ,  or  unti l  recession occurs, and then  

r emoved .  

7-4 O b s e r v a t i o n s .  D u r i n g  the  app l i ca t ion  o f  the  test 
f lame, the test sample  shall be observed  for the dis tance to 
which f laming of  the mater ia l  has spread,  p roduc t ion  o f  
f laming or  g lowing brands ,  and  d i sp lacement  of  por t ions  
o f  the test sample.  

C h a p t e r  8 B u r n i n g  B r a n d  T e s t  

8-1 Genera l .  This  test shall be p e r f o r m e d  on a m i n i m u m  
o f | b u r  test decks for Class A fire test exposu re  and two test 
decks tor  Class B or  Class C fire test exposure .  

NOTE: Where the roof covering materials exhibit a vari- 
able perfiwmance, more than the minimum number of test 
decks shall be required. 

8-2 Procedure .  A 4 ft 3-in. (1320-mm) long test deck 
shall be m o u n t e d  in the same m a n n e r  as specified in Sec- 
tion 6-2 tbr the in te rmi t t en t  f lame test, 

Exception: The framework shall be 60 in. (1520 ram)from the 
air duct outlet (see Figure 1), and the gas piping and burner shall 
be removed so as not to ohstruct the airflow. 

8-3 Size and Construction of  Brands. 

8-3.1 Genera l .  T h e  b rands  (a~ shown in Figure 5) shall be 
cons t ruc ted  as fi)llows and shall be cond i t ioned  in an oven 
at 105°F - 120°F (40.55°C-48.9°C) fi)r at least 24 hours .  

8-3.2 Class A Test Brand. 

8-3.2.1 T h e  Class A test b r and  shall consist o f  a gr id 12 in. 
(305 mm)  square  and app rox ima te ly  21/4 in. (57 mm)  thick, 
m a d e  of  dr) '  Douglas  fir l u m b e r  free o t  knots and pitch 
pockets.  

8-3.2.2 Thirty-six,  nomina l  1 in. x 1 in. x 12-in. (25 m m  
x 25 m m x  305-ram) strips, dressed  on all tour  sides to :~/4 
in. x :~/4 in. (19 m m  x 19 mm) and  placed in th ree  layers 
o f  12 strips each, with strips spaced V4 in. (6 mm)  apart ,  
shall be used. 

8-3.2.3 T h e s e  strips shall be placed at r ight  angles  to 
those in ad jo in ing  layers and shall be nailed at each end  of  
each strip on one  tace and in a d iagonal  pa t te rn  (as shown 
in F igure  5) on the o the r  lace. 

8-3.2.4 T h e  dry  weight  o f  the finished b rand  shall be 
2 0 0 0 g  -+ 1 5 0 g a t  t ime of  test. 

8-3.3 Class B Test Brand. 

8-3.3.1 T h e  Class B b rand  shall consist of  a gr id 6 in. 
(150 mm) square  and  approx imate ly  21/4 in. (57 mm)  thick, 
m a d e  of  dry  Douglas  fir l umber  free f rom knots and pitch 
pockets.  

2 1 1 / 3 2 "  

6 ' ~ ~ / ~ / ~ C ' 2 : : v A e  b2'a'n-ldong strips in each tier 

Six 6 " - l o n g  strips in each tier 5 /32 "  

1 1 / 2 " ~ J  N,¢~1 1 / 2 "  

Class C brand 
Solid b lock  w i t h  1 / 8 " - s a w  kerfs 

Figure 5 Brands for Class A, B, and C tests. 

NOTE: Nails used in the construction of (;lass A and B 
brands should be No. 16, 1 l/,_,-in. (38-nnn) long, bright, flat., 
head, diamond point, wire nails. Sixty-eight nails weighing 
approximately 1.48 oz (42 g) should be used fi)r Class A 
brand and 32 nails weighing approximately 0.74 oz (21 g) 
should be used fi)r the (;lass B brand. 

8-3.3.2 Eighteen,  nomina l  1 in. x 1 in. x 6-in. (25 m m  
x 25 m m x  150-ram) strips, dressed on all fi)ur laces to 
:~/4 in. x :~/4 in. (19 m m x  19 mm)  and placed in three  lay- 
ers of  six strips each, with strips placed 1/4 in. (6 mm)  apart ,  
shall be used. 

8-3.3.3 These  strips shall be placed at r ight  angles  to 
those in ad jo in ing  layers and shall be nailed at each end  of  
each strip on one  1ace and in a d iagonal  pa t te rn  (as shown 
in Figure  5) on the o the r  |hoe. 

8-3.4 Class C Test Brand. 

8-3.4.1 T h e  (;lass C test b rand  shall consist of  a piece of  
dry, nonres inous ,  white pine lumber ,  free f rom knots and 
pitch pockets, 1 I/2 in. x 1 l/~ in. x '-'~Y:r_, in. (38 m m  x 38 m m  
x 19 mm) thick, with a saw kerr l/s in. (3 ram) wide, one half  
the thickness of  the brand across the center  of  the top and 
bot tom taces. 
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8-3.4.2 The saw kerf on opposite taces shall be at right 
angles to each other. 

8-3.4.3 The dry weight of the finished brand shall be 
91/4 g _+ 1 I/4 g at time of test. 

8-4 Ignit ion of  Brands. 

8-4.1 Before application to the test deck, the brands shall 
be ignited so as to burn  freely in still air. 

8-4.2 The brands shall be considered to be tiee burn ing  
after they have been subjected to the flame of a gas burner  
of such size that, dur ing  the process ot" ignition, the brands 
are nearly enveloped in the burner  flame. 

8-4.3 The flame temperature of the igniting flame shall 
be 1630°F -+ 50°F (887°C -+ 28°C) and shall be measured 
with a No. 14 gauge (1.6 mm diameter) Type K thermo- 
couple 25/16 in. (59 ram) above the top of the burner ,  which 
shall be shielded from drafts. 

8-4.4 The test brands shall be subjected to the required 
size of flame of the gas burner  tbr the tollowing periods of 
time: 

(a) Class A test brands shall be exposed to the flame tor 
5 minutes, dur ing which time they shall be rotated so as to 
expose each surface to the flame in the tollowing manner  
and sequence: 

Each 12 in. x 12-in. (305 mm x 305-mm) face fi)r 30 
seconds. 

Each 21/4 in. x 12-in. (57 mm x 305-mm)face tor 45 
seconds, 

Each 12 in. x 12-in. (305 m m x  305-mm) tace again tbr 
30 seconds. 

(b) Class B test brands shall be exposed to the flame fbr 
4 minutes, dur ing which time they shall be rotated so as to 
expose each surface to the flame in the tollowing manner  
and sequence: 

Each 6 in. x 6-in. (150 mm x 150-rnm) tS.ce fi)r 30 
seconds. 

Each 21/4 in. x 6-in. (57 m m x  150-ram) lace tbr 30 
seconds. 

Each 6 in. x 6-in. (150 mm x 150-mm) tace again tor 
30 seconds. 

(c) Class C test brands shall be exposed to the flame for 
2 minutes, dur ing  which time they shall be rotated so as to 
expose each of the ll/,_, in. x ll/,,-in. (38 mm x 38-mm) 
taces to the flame for 1 minute. 

8-5 Test Conditions.  

8-5.1 Class A Tests. 

8-5.1.1 A brand shall be placed on the surface of each test 
deck at the location considered most vulnerable (point of 
min imum coverage over deck joint) with respect to ignition 

of the deck, but in no case shall it be closer than 4 in. 
(100 ram) tiom either side or 12 in. (305 mm) from the top 
or bottom edge of the deck. 

8-5.1.2 The brand shall be placed so that the strips in 
both the upper  and lower layers are parallel to the direc- 
tion of airflow, and the upper  edge of the brand shall be 
located 3 in. (75 mm) above the horizontal joint  in the test 
deck. 

8-5.1.3 The brand shall be secured to the deck by a No. 18 
(1.02 mm diameter) gauge sott iron wire. 

8-5.1.4 If the roof covering is being tested as applied to 
plywood or other panel-type decks, the brand shall be 
placed so that it is centered laterally with respect to the 
vertical panel joint  in the test deck, and the upper  edge of 
the brand shall be located 3 in. (75 mm) above the horizon- 
tal panel joint  in the test deck.. 

8-5.2 Class B Tests. 

8-5.2.1 A brand shall be placed on the surtace of the test 
deck at each of the two locations considered most vulnera- 
ble (point of min imum coverage over deck joint)  with 
respect to ignition of the deck. 

8-5.2.2 Each brand shall be positioned with its upper  
edge 1 I/2 in. (38 ram) above the selected joint  in the deck 
boards, but in no case shall it be closer than 6 in. (150 ram) 
fiom each side or 12 in. (305 mm) from the top or bottom 
edge of the deck. 

8-5.2.3 The brands shall be placed so that the strips in 
both the upper  and lower layers are parallel to the direc- 
tion of airflow. 

8-5.2.4 The brands shall be secured to the deck by a No. 18 
(1.02 mm diameter) gauge soft iron wire. 

8-5.2.5 The second brand shall be applied 30 minutes 
after placing of the first brand or sooner if all burn ing  
resulting from the first brand has ceased. 

8-5.2.6 If the roof covering is applied to plywood or other 
panel-type decks, the brands shall be placed so that they 
are centered laterally with respect to the vertical panel 
joints in the test deck, and the upper  edge of the brands 
shall be located 11/2 in. (38 mm) above the horizontal panel 
joint  in the test deck. 

8-5.3 Class C Tests. 

8-5.3.1 At 1- to 2-minute intervals, a brand shall be placed 
on the surface of the test deck at each of the 20 locations con- 
sidered most vulnerable (points of minimum coverage over 
deck joints) with respect to ignition of the deck. 

8-5.3.2 Each brand shall be positioned with its upper  
edge 1/2 in. (13 ram) above the selected joint  in the deck 
boards, but in no case shall it be closer than 6 in. (150 ram) 
from each side or 12 in. (305 mm) from the top or bottom 
edge of the deck. 
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8-5.3.3 No brand shall be placed closer than 4 in. (100 mm) 
fi'om a point where a previous brand was located. 

8-5.3.4 The brands shall be secured by a No. 18 (1.02 mm 
diameter) gauge soft iron wire stretched across the width of 
the deck and placed in the saw kerf of the brand. The saw 
kerf on the deck side of the brand shall be parallel to the 
direction of airflow. 

8-5.3.5 In addition to the above requirements,  where the 
roof covering is comprised of lapped courses, no brand 
shall be placed closer than 1/,, in. (13 mm) fiom the bottom 
edge of the lapped course above nor shall it be closer than 
2 in. (50 mm) from a joint  in the roof covering material in 
the same course. Loose or unfastened portions of the roof 
covering that can be bent  up to 90 degrees without injury 
to fastenings holding other portions of roof covering shall 
be cut away. 

8-5.3.6 If the roof covering is applied to plywood or other 
panel-type decks, the brands shall be placed so that as 
many of the 20 brands as possible are centered over panel 
joints in the test deck. 

8-5.3.7 For treated wood shingles, 20 ignited brands are 
to be placed on each deck at 1- or 2-minute intervals. For 
treated wood shakes, 20 ignited brands are to be distrib- 
uted at 1- or 2-minute intervals on each pair of decks. Each 
b rand  is to be centered over the 1/4-in. ( 6 - m m ) j o i n t  
approximately 1/,_, in. (13 mm) below the butt  of the shake 
or shingle in the course above. No brand is to be placed 
closer than 4 in. (100 ram) from the point where a previ- 
ous brand was located. Positioning and securing of brands 
shall otherwise be in accordance with 8-5.3.1. 

8-6 Duration of the Test. Each individual test, whether 
Class A, Class B, or Class C, shall be continued until the 
brand is totally consumed and until all evidence of flame, 
glow, and smoke has disappeared from both the exposed 
surtace of the material being tested and the underside of 

I the test deck, or until failure occurs, but shall not be con- 
tinued for more than 1 I/,_, hours. 

8-7 Test Results. 

8-7.1 The results ofiests in which the brands do not show 
progressive and substantially complete consumption after 
application to the test deck shall be disregarded. 

8-7.2 If brands are replaced, thev shall not be located in 
the same area as the disregarded I~rand. 

8-8 Observations. During and after the burn ing  brand 
tests, observations for the appearance of sustained flaming 
on the underside of the test deck, production of flaming or 
glowing brands of roof covering material, displacement of 
the test sample, and the exposure or falling away of por- 
tions of the roof deck shall be made. 

Chapter 9 Flying Brand Test  

9-1 General.  This test shall be performed where there is 
a possibility that the roof covering will break into flaming 
particles that support combustion on the floor dur ing  the 
test exposure. (See Table 1.) 

9-2 Procedure.  A test deck 4 ft 4 in. (1320 mm) long 
shall be mounted in the same manner ,  and a luminous gas 
flame shall be used as specified in Section 5-2 for the inter- 
mittent flame test. 

9-3 Application of Flame. 

9-3.1 The Class A and Class B test gas' flame shall be 
applied continuously for 10 minutes. 

9-3.2 The Class C test flame shall be applied continuously 
fbr 4 minutes. 

9-4 Air Current. Maintain the 12 mph (5.36 m/s) air cur- 
rent until all evidence of flame, glow, and smoke has disap- 
peared from the exposed surface of the material being 
tested to de te rmine  if flying brands  will develop. On 
treated wood shakes, the velocity of the air current  shall be 
increased to 18.0 mph -+ 0.75 mph (8.0 m/s _+ 0.3 m/s) 
after the gas flame is extinguished. 

Chapter 10 Rain Test  I 

10-1 General. 

10-1.1 The rain test shall be conducted where the fire 
re ta rdan t  characteristics of the roof covering may be 
adversely affected by water. 

10-1.2 Asphalt shingles meeting ASTM D 225, Standard 
Method for Steam Di.~tillation of Bitominous Protective Coatings, 
ASTM D 3018, StandaM Spec!fication for (',lass A Asphalt Shin- 
gles Su~Jhced with Mineral (;ranule~, or UI,55B, Class C 
Asphalt O~ganie-Felt Sheet Roqfing and Shingles, slate, con- 
crete, clay tile, and metal roofing that have been shown not 
to be adversely aflected by prolonged exposure to the 
weather shall be exempt from the rain test. 

10-1.3 This test shall be conducted on six test decks. (S~e 
Table 1.) 

10-2 Procedure. 

10-2.1 Test decks 4 ft 4 in. (1320 ram) long shall be 
mounted in a fiamework at a slope of 0.33:1 [4 in. (100 ram) 
per horizontal f~ (300 into)]. 

10-2.2 Approximately 7 ft (2130 mm) above the test 
decks, spray nozzles that deliver an average of 0.7 in. 
(17.8 mm) of water per hour at a temperature between 
35°F - 60°F (2.0°C - 15.5°C) for the test deck area shall be 
mounted.  

10-3 Application of Water. 

10-3.1 The test decks shall be exposed to 12 one-week 
cycles. 

i Tbis method reterenced is described as Method A in ASTM D 2898- 
77, Methods of Teq [or Dumbilih' ~![ Fire Retardant 75"eatment of H~md. 
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10-3.2 Each cycle shall consist of 96 hours of water expo- 
sure and 72 hours of drying time at 140°F (60°C). 

10-3.3 An ahernative test cycle, shall be permitted to be 
utilized, at the manufacturer 's  option, whereby two sets of 
six decks shall be alternately exposed to seven days (168 
hours) of water exposure, followed by two days (48 hours) 
draining and five days (120 hours) drying at 140°F (60°C). 
This cycle shall be repeated seven times, with the exception 
that tile seventh water exposure shall be reduced to six 
days (144 hours). 

10-3.4 The final drying cycle shall be controlled so that 
the moisture content of the deck lumber is between 8 per- 
cent and 12 percent. 

10-3.5 The intermittent flame, burn ing  brand,  and the 
flying brand tests shall then be repeated. 

Chapter 11 Weathering Test 

11~1 General.  This test shall apply to materials or con- 
structions where the fire retardant  characteristics of the 
roof covering may be adversely affected by weather. (See 
Table l . ) T h e  test is to be conducted on 3 t~4 in. × 4 f~ 
4 in. (1020 mm x 1320 mm) test decks, which are to be 
mounted outdoors at an incline of 0.416:1 [5 in. (127 mm) 
per horizontal ft ('~05 mm)], facing south. After one, two, 
three, five, and ten years of exposure, three test decks are 
to be brought indoors and conditioned until the deck lum- 
ber attains a moisture content between 8 percent and 12 
percent. For plywood decks, the moisture content is to be 
not greater than 8 percent. These decks are then to be 
subjected to intermittent flame, burn ing  brand, and flying 
brand tests. (See Table 1.) 

Chapter 12 Conditions of Classification 

12-1 Conditions to Be Met. A roof covering material 
shall meet the conditions below when subjected to the par- 
ticular class of fire tests. 

12-1.1 At no time dur ing  or after the intermittent flame, 
spread of flame, or burn ing  brand tests shall: 

(a) Any portion of the roof covering material be blown 
off or fall off the test deck in the torm of tlaming or glowing 
brands that continue to glow after reaching the floor, or 

(b) The roof deck be exposed, or 

(c) Portions of the roof deck tall away in the torm of 
particles that continue to glow alter reaching the floor. 

t 

12-1.2 At no time dur ing  Class A, Class B, or Class C 
intermittent flame and burn ing  brand tests shall there be 
sustained flaming of the underside of the deck. If flaming 
does occur, another series of tests shall be conducted dur- 
ing which no sustained flaming shall occur. 

I 
12-1.3 At the conclusion of the spread of flame tests, the 
flaming shall not have spread beyond 6 fi (1820 mm) for 
Class A, 8 t~ (2.44 m) tor Class B, or 13 ft (3960 ram) (the 
top of the deck) for Class C. There shall have been no sig- 
nificant lateral sprdad of flame from the palh directly 
exposed to the test flame. 

12-1.4 In the ly ing  brand test, no flying, flaming brands, 
or particles that continue to glow alter reaching the floor 
shall be produced. 

12-1.5 For roof covering materials intended only tor use 
on noncombustible decks, exposure of the roof deck dur-  
ing the spread of flame test shall not constitute 1allure. 

Chapter 13 Referenced Publications 

13-1 The following documents or portions thereof are 
relierenced within this standard and shall be considered 
part of the requirements of this document.  The edition 
indicated for each reference is the current  edition as of the 
date of the NFPA issuance of this document.  

13-1.1 ASTM Publications. American Society for Testing 
and Materials, 1916 Race Street, Philadelphia, PA 19103. 

ASTM D 225-1992, Standard Method [br Steam Distillation 
of Bitominoas Protective Coatings 

ASTM D 2898-1981, Methods ~ Test ]br Durability of Fire 
Retardant Treatment of Wood 

ASTM D 3018-1990, Standard Specification /br Class ,4 
Asphalt Shingles SurJhced with Mineral Granules 

13-1.2 UL Publication. Underwriters Laboratories Inc., 
333 Pfingsten Road, Northbrook, IL 60062. 

UL55B-1983, Class (" Asphalt Organic-Felt Sheet Roofing 
and Shingles 

13-1.3 U.S. Government Publication. United  States 
Department of Commerce, National Institute of Standards 
and Technology, Gaithersburg, MD 20899. 

PS 1-1983, Construction and Industrial Plywood 
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