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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 Interpreta-
tions, 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, Na-
tional Fire Protection Association, Batterymarch Park, Quincy, MA 02269.

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations
Governing Committee Projects shall not be considered the official position of NFPA or any of its Commit-
tees and 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 ap-
plicable 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
committee 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
lawmaking 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 nonex-
clusive 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 con-
tinually 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 be 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
Association, 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 compliance or noncompliance with the provisions given herein, for any restrictions imposed on
materials or processes, 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.
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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 17-20, 1986, in
Denver, Colorado. It was issued by the Standards Council on December 10, 1986, with
an effective date of December 30, 1986, and supersedes all previous editions.

The 1987 edition of this standard has been approved by the American National
Standards Institute.

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 identify-
ing changes from the previous edition.

Origin and Development of NFPA 256

The test procedure covered by this standard was developed prior to 1920 by Under-
writers Laboratories Inc. The test procedure was put in standard form by the E5 Com-
mittee on Fire Standards of the American Society for Testing and Materials, adopted
by ASTM 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
subsequently published as NFPA 256, May 1958. It was adopted by ASTM as a stan-
dard later in 1958 and published by ASTM as E108-58. It was also published by
Underwriters Laboratories Inc., as No. 790, September 1958. Revised NFPA editions
have been published in 1964, 1970, 1976, 1981, and 1987.
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FIRE TESTS OF ROOF COVERINGS

NFPA 256

Standard Methods of

Fire Tests of Roof Coverings
1987 Edition

Chapter 1 General

1-1 Scope.
1-1.1 These methods are intended to measure the
relative fire characteristics of roof coverings under
simulated fire originating outside the building. They
shall be applicable to roof coverings intended for installa-
tion on either combustible or noncombustible decks,
when applied as intended for use. The following methods
are included:

(a) Intermittent Flame Exposure Test (see Chapter 5).

(b) Spread of Flame Test (see Chapter 6).

(c) Burning Brand Test (see Chapter 7).

(d) Flying Brand Test (see Chapter 8).

(e) Rain Test (see Chapter 9).
1-1.2  Three classes of fire test exposure are described:

1-1.2.1 Class A tests shall be applicable to roof cover-
ings that are effective against severe test exposure, afford
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 tests shall be applicable to roof cover-
ings that are effective against moderate test exposure, af-
ford a moderate degree of fire protection to the roof
deck, do not slip from position, and do not present a fly-
ing brand hazard.

1-1.2.3 Class C tests shall be applicable to roof cover-
ings 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 indicate relative per-
formance of materials under the test exposure involved.
These tests shall not be construed as having determined
suitability for use after fire exposure.

¢ 0
N e T 1/2¢ \ \
e T RN
\1\\ N ‘ Air introduced from outside the
Baffle to prevent back firing \\\ test room by an adjustable air
under test deck 30" supply
a2 13172 l
5" ] 3 PR}
A 13 1/2 s a'"
Test roof deck mounted on
framework. Pitch can be Noncombustible board® thickness
adjusted 9 1/4" 0% 1/2" or greater a3%"

33"

/ &7 7

| \)
Cnnl(ructlon of noncombustible v
board' to simulate eaves and cornice

60" spacing of framework when
making the burning brand test
LoL

Floor level l

Note: Outlet to be provided to relieve air

Section - showing important space relations

pressure, Doors and windows in the room
that houses the apparatus to be kept closed at []
all times during tests to prevent turbulence |
that would otherwise distort the Hlame. :
|

| Burner of 2" pipe - 44" long.

L
Fins to reduce turbulence and
straighten air stream ~

Slot in side toward specimen
1/2" wide and 36’ long

A : c <
Test specimen :
To gas supply
For SI Units: 1in. = 25,4 mm, 1 ft = .305 m
Figure 1.
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™~ Gas burner ~  \

To get uniform gas pressure
at the burner, gas is piped
10 both ends

Johns Manville Marinite or equivalent.

Schematic Drawing of Fire Test Apparatus.



EQUIPMENT AND GENERAL TEST PROCEDURES
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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 B (see 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!, a gas
pressure gage, a control valve, and an adjustable air sup-

ply.

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

2-2 Test Flame. Control of the shape and size of the
flame depends upon minimizing air turbulence in the im-
mediate vicinity of the apparatus. To do this it is impor-
tant 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.

2-3 Supply Air. The temperature of the air supplied
by the blower shall be maintained between 50°F (10°C)
and 90°F (32.2°C).

- 4"
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Tilting frame to Test deck in place
u b hold test dock e’ Tt
o."‘-\_‘ .
r '“"\ >~ Joint between test deck and
W ® - framae to be sealed with mortar
2 ’“‘\.\ ~
3 \‘\. —~
° y "
,~  Wing nut to adjust pitch ~ ——d i * ) ";”_
— - 5 = : :
6 o
E7 h—7ee
! 13%"
Shield of 16 gage black H ¥
! iron fastened to ° i
Angle iron m.m.a side of tilting frame . o
‘
) e
Frame to be ° e -
1/4" x 1%" Strep iron braces open inback "2 : 8"
8] in back of frame % E z Noncombustible board! |
| g ol Tastened 10 3/16" x 2" x 24" le
angle iron frame |- H
)
.1‘ E 35.:
o le
%
i
1 i
g 3 Filoor line '7 : !
347/ a4y
REAR VIEW, SIDE VIEW
a8
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machine bolt y~ 2.
3 = ] Detail of corner
L4 .’A/lsl"lx 2" x 2%" fastening
:. ’l". ngle iron /
& s’ Detail of shield made _—
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1" Washer .-~ —d-J
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Figure 2.

'Any direct reading instrument with a scale graduated in increments
of not more than 20 ft/min (6 m/min) 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 shall be used.

Detail of Tilting Frame to Hold Test Roof Deck.

'Johns Manville Marinite or equivalent.
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FIRE TESTS OF ROOF COVERINGS

Figure 3. Rain Test Apparatus.

Chapter 3 Preparation of Test Specimens

3-1 Construction of Test Decks.
4b, 4c, and 4d.)

3-1.1 The test deck for the intermittent flame exposure,
burning brand tests, flying brand test and rain test shall
be 314 ft (1.02 m) wide by 414 ft (1.32 m) long and shall
be made of No. 1, white pine lumber not less than 8 nor
more than 12 percent moisture content.

As specified in 3-1.2 through 3-1.5.

(Also see Figures 4a,

Exception:

3-1.1.1 The lumber shall be free from large or loose
knots, sapwood, rot, or pitchpockets, and shall contain
no edge knots.

3-1.1.2 Individual deck boards shall be of nominal 1-by
8-in. (25.4- X 200-mm) lumber (S4S).

3-1.1.3 The boards shall be laid across the shorter
dimension of the test deck spaced !4 in. (6.4 mm) apart
and shall be securely nailed to two nominal 2- by 4-in.
(50-x 100-mm) wood battens located under and flush
with the outer edges of the deck [see Figure 4(d)].

3-1.1.4 Decks so constructed shall be even and uniform.

3-1.2 Where the roof covering is intended to be in-
stalled over other than solid deck, the test decks shall be
constructed of nominal 1- by 4-in. (25.4-x 100-mm)
lumber (S4S) spaced a minimum of 1% in. (41.3 mm)
apart and shall be securely nailed to two nominal 2- by
4-in. (50- X 100-mm) wood battens. The lumber shall be
of the same quality as specified in 3-1.1.

1987 Edition

3-1.83 Roof coverings may be applied to panel-type test
decks such as plywood, wafer board, particle board, or
oriented strand board in the minimum thickness recom-
mended by the manufacturer. This deviation shall be
noted in the report.

3-1.8.1 Plywood, if used, shall be Exterior Type C-C
Plugged or higher grade, conforming to U.S. Product
Standard PS1-83 for Construction and Industrial
Plywood.

3-1.3.2 These decks shall have %-in. (3.2-mm) vertical
and horizontal joints located as specified in 3-1.4 through
3-1.5.3 with all vertical joints centered on nominal 2- by
4-in. (50- X 100-mm) wood battens.

3-1.3.3 If wood battens or tongue and groove joints are
specified for horizontal joints, this shall be so noted in re-
porting the tests.

3-1.4 Decks constructed of panel-type material for in-
termittent flame tests shall have a %-in. (3.2-mm)
horizontal joint 8 in. (20.32 mm) from and parallel to the
314 ft (1.02 mm) long leading edge.

3-1.4.1 In addition, a Y%-in. (3.2-mm) vertical joint
centered on the deck and extending from the leading
edge of the deck to the %-in. (3.2-mm) horizontal joint
shall be provided.

3-1.4.2 Since the lower 1% in. (38.1 mm) of this joint
are not protected by the 2- by 4-in. (50- X 100-mm) bat-
ten, due to the mounting arrangement on the carriage,
the underside of this joint shall be covered from the end
of the 2 by 4 (50 X 100 mm) to the leading edge of the
deck by a piece of sheet steel, 2 in. (50.8 mm) in width.

3-1.5 For Class A and Class B burning brand tests on
decks other than 1- by 8-in. nominal (25.4- X 200-mm)
lumber, the %-in. (3.2-mm) horizontal joint shall be 2214
in. (572 mm) from and parallel to the leading edge of the
deck.

3-1.5.1 Class A test decks shall have a %-in. (3.2-mm)
vertical joint centered on the deck which extends above
the horizontal joint.

3-1.5.2 For Class B test decks, two %-in. (3.2-mm) ver-
tical joints, extending above the horizontal joint with
each vertical joint located 10 in. (254 mm) from and
parallel to the edge of the deck, shall be provided.

3-1.5.3 For Class C burning brand test, five evenly spac-
ed horizontal joints, with a minimum width of } in. (3.2
mm) between joints in the plywood shall be provided.

3-1.6 For the spread of flame tests, the deck shall be
constructed in the same manner as specified for the inter-
mittent 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 3-1.6.1.

3-1.6.1 The length of the test deck shall be 13 ft (4.0 m)
for Class C tests, 8 ft (2.4 m) for Class B tests, and 6 ft (1.8
m) for Class A tests.
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Class A 7 Class B
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Figures 4(a) and 4(b). Plywood Decks — Burning Brand Tests.

Plywood overhangs 2 X 4s by 114 in. at leading edge. 2 X 4 sup-
ports are indicated by dotted lines. Plywood joint width —  in.
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Figure 4(c). Plywood Deck — Intermittent Flame Test Class A or Figure 4(d). Construction of Test Deck
Class B.

Plywood overhangs 2 X 4s by 114 in. at leading edge. 2 X 4 sup-
ports are indicated by dotted lines. Plywood joint width — % in.
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3-1.6.2 For tests of materials intended to be installed
only over noncombustible decks, a noncombustible deck
of the applicable length in 3-1.6.1 may be used. This
deviation shall be noted in the report.

3-2 Application of Roofing on Test Roof Deck.

3-2.1 Representative samples of roof covering materials
for Class A tests shall be applied to 16 test decks (two each
for intermittent flame, spread of flame, and flying brand
tests, four for the burning brand test and six for the rain
test).

3-2.2 Representative samples of roof covering materials
for Class B or Class C tests shall be applied to 14 test decks
(two each for the spread of flame, intermittent flame,
burning brand and flying brand tests and six for the rain
test).

3-2.3 The roof covering materials under investigation
shall be applied in accordance with the manufacturer’s
instructions and shall extend to and shall be flush with
the edges of the deck.

Exception: A 1-in. (25.4-mm) overhang is permitted at
the leading edge.

3-2.4 The materials shall be applied to the test decks
not less than 30 days nor more than 60 days after their
manufacture into a finished product.

3-3 Storage and Conditioning of Test Roof Decks.

3-3.1 The completed test roof deck shall be stored in-
doors for not more than 60 days at temperatures not
lower than 60°F (15.5°C) nor more than 90°F (32.2°C).

8-3.2 In order to ensure conformance with moisture
content, a piece of lumber of the same sheathing stock
from which the test was constructed shall be tacked to the
assembly in such a manner that it can be easily removed
just before the deck is tested; it shall be large enough to
be oven tested for moisture content! in accordance with
3-1.1.

3-3.3 The test roof decks shall be stored so that each
will be surrounded by freely circulating air.

Chapter 4 General Conditions

4-1 The intermittent flame exposure test, the spread of
flame test, the burning brand test, the rain test, and the
flying brand test shall be conducted on all roof coverings.
(See Chapter 9 for rain test requirements.)

Exception: Intermittent flame and burning brand tests
need not be performed on materials intended for use over
noncombustible decks.

"The moisture determination shall be made on two pieces about $ in.
(7.62 cm) square cut from the selected sample, after at least 2 in. (50.8
mm) has been removed from the end. These shall be dried at 212°F
(100°C) to 220 °F (104.4°C) for not less than 16 nor more than 24 hours.
The weight of the sample before and after drying shall be recorded. The
moisture content shall be calculated on the basis of the dried weight.
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4-2 In all of the fire tests described below, mortar

| (cementitious mixture, lime and water) shall be troweled
into the joint formed by the leading edge of the roof
covering material and the framework of the carriage.
This is to prevent air or the test flame from traveling
under the material being tested.

4-3 In these tests, all decks shall be subjected to an air
current which flows uniformly over the top surface of the
roof covering. The velocity of the air current shall be
12+ % mph (19.8+ .8 Km/h) at points midway up the
surface of the roof covering.

4-4 Prepared roof coverings shall be tested at a slope of
5 in. (12.7 cm) per horizontal ft (30.5 cm).

4-5 Builtup roof coverings shall be tested at the max-
imum slope recommended by the manufacturer but not
to exceed 5 in. (12.7 cm) per horizontal ft (30.5 cm).

4-6 The slope used shall be noted in the report.

Chapter 5 Intermittent Flame Exposure Test

5-1 General. This test shall be performed on a mini-
mum of two test decks.

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

5-2 Procedure.

5-2.1 A test deck 4 ft 4 in. (1.32 m) long shall be
mounted on the framework at the required incline (see
Sections 4-4 through 4-6) and the blower shall be ad-
justed to produce the specified air current.

5-2.2 The test deck shall be subjected to a luminous gas
flame that is approximately the width of the deck at its
bottom edge and which uniformly bathes the top surface
of the material being tested.

Exception: The two upper corners of the top surface
may not be uniformly bathed by the luminous gas flame.

5-2.3 The gas supply shall be regulated so that the
flame develops a temperature of 1400 + 50°F (760 +
10°C) in Class A and Class B tests and 1300 + 50°F
(704.4 + 10°C) in Class C tests.

5-2.4 The temperature shall be determined by a No. 14
B&S gage chromel-alumel wire thermocouple located 1
in. (25.4 mm) above the surface and % in. (12.7 mm)
toward the source of flame from the lower edge of the
first board of the test deck.

5-2.5 If the conditions in 5-2.1 through 5-2.4 are
satisfied, the flame will extend approximately to the up-
per edge of the test deck with licks of flame extending ap-
proximately another 1 to 2 ft (30.5 to 61 cm).

5-3 Application of Flame. The flame shall be applied
intermittently for the specified periods and specified time
intervals between applications, as indicated below.
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Flame Flame No. of Test
Method of Test On, min. Off, min. Cycles
ClassA ........ 2 2 15
ClassB ........ 2 2 8
ClassC........ 1 2 3

5-4 Air Current. The air current shall be maintained
throughout the test and after the last application of flame
until all evidence of flame, glow, and smoke has disap-
peared from both the exposed surface of the material
being tested and the underside of the test deck, or until
failure occurs. The air current need not be maintained
for more than 1 hour for a Class A or B test or 14 hour for
a Class C test.

5-5 Observations. During and after the intermittent
flame test, including “on” and “off” periods of flame ap-
plication, observations shall be made for the appearance
of sustained flaming on the underside of the test deck,
production of flaming or glowing brands, displacement
of portions of the test sample, and exposure or falling
away of portions of the roof deck.

Chapter 6 Spread of Flame Test

6-1 General. This test shall be performed on a mini-
mum of two test decks.

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

6-2 Procedure. A test deck, having a length as pre-
scribed in 3-1.6.1, shall be mounted in the same manner,
and a luminous gas flame shall be used as described for
both in Section 5-2 for the intermittent flame tests.

6-3 Application of Flame.

6-3.1 For Class A and Class B tests, the gas flame shall
be applied continuously for 10 minutes or until the flame
(actual flaming of the material being tested) permanently
recedes from a point of maximum spread, whichever is
the shorter.

6-3.2 For Class C test the gas flame shall be applied for
a period of 4 minutes and then removed.

6-4 Observations. During and after the application of
the test flame, observations of the test sample shall be
made for the distance to which flaming of the material
has spread, production of flaming or glowing brands,
and displacement of portions of the test sample.

Chapter 7 Burning Brand Test

7-1 General. This test shall be performed on a mini-

mum of four test decks for Class A fire test exposure and

two test decks for Class B or Class C fire test exposure.
NOTE: Where the roof covering materials exhibit a variable

performance, more than the minimum number of test decks
shall be required.

7-2 Procedure. A 44 ft (1.32 m) long test deck shall
be mounted in the same manner as described in Section
5-2 for the intermittent flame test.

Exception: The framework shall be 60 in. (1.52 m)
from the air duct outlet (see Figure 1) and the gas piping
and burner shall be removed so as not to obstruct the air

Sflow.

7-3 Size and Construction of Brands.

7-3.1 General. The brands (as shown in Figure 5) shall
be constructed as follows, and shall be conditioned in an
oven at 105 °F (40.55°C) to 120 °F (48.9°C) for at least 24
hours.

7-3.2 Class A Test Brand.

7-3.2.1 The Class A test brand shall consist of a grid 12
in. (30.5 cm) square and approximately 24 in. (57.1
mm) thick, made of dry Douglas fir lumber free from
knots and pitchpockets.

7-3.2.2 Thirty-six (36), nominal 1- by 1- by 12-in.
(25.4-x 25.4-mm X 30.5-cm) strips, dressed on all four
sides to 3- by %-in. (19- X 19-mm) and placed in three
layers of 12 strips each, with strips spaced 14 in. (6.4 mm)
apart shall be used.

7-3.2.3 These strips shall be placed at right angles to
those in adjoining layers and shall be nailed! at each end
of each strip on one face and in a diagonal pattern (as
shown in Figure 5) on the other face.

7-3.2.4 The dry weight of the finished brand shall be
2000 + 150 grams at time of test.

7-3.3 Class B Test Brand.

7-3.3.1 The Class B brand shall consist of a grid 6 in.
(15.24 cm) square and approximately 2% in. (57.1 mm)
thick, made of dry Douglas fir lumber free from knots
and pitchpockets.

; CLASS A BRAND
L 12- 12" Long Strips in Each Tier

B

CLASS C BRAND
Solid Block with 1/8" Saw Kerfs

CLASS B BRAND
6 - 6’ Long Strips in Each Tier

Figure 5. Brands for Classes A, B, and C Tests.

'Nails used in the construction of Class A and B brands shall be No.
16, 1% in. (38.1 mm) long bright, flat head, diamond-point, wire nails.
Sixty-eight nails weighing approximately 42 grams shall be used for
Class A brand and 32 nails weighing approximately 21 grams shall be
used for the Class B brand.
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7-3.3.2 Eighteen (18), nominal 1- by 1- by 6-in.
(25.4-cm X 25.4-mm X 15.24-cm) strips, dressed on all
four faces to 34- by %-in. (19- X 19-mm) and placed in
three layers of six strips each, with strips placed 14 in.
(6.4 mm) apart shall be used.

7-3.3.3 These strips shall be placed at right angles to
those in adjoining layers and shall be nailed® at each end
of each strip on one face and in a diagonal pattern (as
shown in Figure 5) on the other face.

7-3.4 Class C Test Brand.

7-83.4.1 The Class C test brand shall consist of a piece of
dry nonresinous white pine lumber, free from knots and
pitchpockets, 116- by 114- by ?%,-in. (38.1- X 38.1- x
19.8-mm) thick with a saw kerf % in. (3.2 mm) wide, 1§
the thickness of the brand across the center of the top and
bottom faces.

7-3.4.2 The saw kerf on opposite faces shall be at right
angles to each other.

7-3.4.83 The dry weight of the finished brand shall be
914 + 114 grams at time of test.

7-4 Ignition of Brands.

7-4.1 Before application to the test deck, the brands
shall be ignited so as to burn freely in still air.

7-4.2 The brands shall be considered to be free burning
after they have been subjected to the flame of a gas
burner of such size that, during the process of ignition,
the brands are nearly enveloped in the burner flame.

7-4.3 The flame temperature of the igniting flame shall
be 1630 + 50°F (887 + 28°C) and shall be measured 2%,
in. (5.9 cm) above the top of the burner, which shall be
shielded from drafts.

7-4.4 The test brands shall be subjected to the required
size of flame of the gas burner for the following required
periods of time:

(a) Class A test brands shall be exposed to the flame
for 5 minutes, during which time they shall be rotated so
as to present each surface to the flame in the following
manner and sequence:

Each 12- by 12-in. (30.5- X 30.5-cm) face for 30
seconds.

Each 214- by 12-in. (5.71- X 30.5-cm) face for 45
seconds.

Each 12- by 12-in. (30.5- X 30.5-cm) face again for 30
seconds.

(b) Class B test brands shall be exposed to the flame
for 4 minutes, during which time they shall be rotated so
as to present each surface to the flame in the following
manner and sequence:

!Nails used in the construction of Class A and B brands shall be No.
16, 114 in. (38.1 mm) long bright, flat head, diamond-point, wire nails.
Sixty-eight nails weighing approximately 42 grams shall be used for
Class A brand and 32 nails weighing approximately 21 grams shall be
used for the Class B brand.
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Each 6- by 6-in. (15.24- X 15.24-cm) face for 30
seconds.

Each 214- by 6-in. (5.71- X 15.24-cm) face for 30
seconds.

Each 6- by 6-in. (15.24- X 15.24-cm) face again for 30
seconds.

(c) Class C test brands shall be exposed to the flame for
2 minutes, during which time they shall be rotated so as
to present each of the 1%4- by 114-in. (38.1- X 38.1-mm)
faces to the flame for 1 minute.

7-5 Test Conditions.
7-5.1 Class A Tests.

7-5.1.1 A brand shall be placed on the surface of each
test deck at the location considered most vulnerable
(point of minimum coverage over deck joint) with respect
to ignition of the deck but in no case shall it be closer
than 4 in. (10.16 cm) from either side or 12 in. (30.5 cm)
from the top or bottom edge of the deck.

7-5.1.2 The brand shall be placed so that the strips in
both the upper and lower layers are parallel to the direc-
tion of air flow and the upper edge of the brand shall be
located 3 in. (7.62 cm) above the horizontal joint in the
test deck.

7-5.1.3 The brand shall be secured to the deck by a No.
18 B&S gage soft iron wire.

7-5.1.4 If the roof covering is being investigated as ap-
plied 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. (7.62 cm) above
the horizontal panel joint in the test deck.

7-5.2 Class B Tests.

7-5.2.1 A brand shall be placed on the surface of the
test deck at each of the two locations considered most
vulnerable (point of minimum coverage over deck joint)
with respect to ignition of the deck.

7-5.2.2 Each brand shall be positioned with its upper
edge 1% in. (38.1 mm) above the selected joint in the
deck boards, but in no case shall it be closer than 6 in.
(15.24 cm) from each side or 12 in. (30.5 cm) from the
top or bottom edge of the deck.

7-5.2.3 The brands shall be placed so that the strips in
both the upper and lower layers are parallel to the direc-
tion of air flow.

7-5.2.4 The brands shall be secured to the deck by a
No. 18 B&S gage soft iron wire.

7-5.2.5 The second brand shall be applied 30 minutes
after placing of the first brand or sooner if all burning
resulting from the first brand has ceased.

7-5.2.6 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
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brands shall be located 1% in. (38.1 mm) above the
horizontal panel joint in the test deck.

7-5.3 Class C Tests.

7-5.3.1 At 1- to 2-minute intervals, a brand shall be
placed on the surface of the test deck at each of 25 loca-
tions considered most vulnerable (points of minimum
coverage over deck joints) with respect to ignition of the
deck.

7-5.3.2 Each brand shall be positioned with its upper
edge 1% in. (12.7 mm) above the selected joint in the deck
boards but in no case shall it be closer than 6 in. (15.24
cm) from each side or 12 in. (30.5 cm) from the top or
bottom edge of the deck.

7-5.3.3 No brand shall be placed closer than 4 in.
(10.16 cm) to the point where a previous brand was
located.

7-5.3.4 The brands shall be secured by a No. 18 B&S
gage 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 direc-
tion of air flow.

7-5.3.5 In addition to the above, when the roof cover-
ing is comprised of the lapped courses, no brand shall be
placed closer than % in. (12.7 mm) from the bottom
edge of the lapped course above nor shall it be closer than
2 in. (50.8 mm) to a joint in the roof covering material in
the same course. Loose or unfastened portion of the roof
covering which can be bent up to 90 degrees without in-
jury to fastenings holding other portions of roof covering
shall be cut away.

7-5.3.6 If the roof covering is applied to plywood or
other panel-type decks, the brands shall be placed so that
as many of the 25 brands as possible are centered over
panel joints in the test deck.

7-6 Duration of the Test. Each individual test,
whether it be a Class A, Class B, or Class C, shall be con-
tinued until the brand is totally consumed and until all
evidence of flame, glow, and smoke has disappeared from
both the exposed surface of the material being tested and
the underside of the test deck, or until failure occurs. The
air current need not be maintained for more than 1%
hours for Class A or B tests.

7-7 Test Results.

7-7.1 The results of tests in which the brands do not
show progressive and substantially complete consumption
after application to the test deck shall be disregarded.

7-7.2 If brands are replaced, they shall not be located
in the same area as the disregarded brand.

7-8 Observations. During and after the burning brand
tests, observations for the appearance of sustained flam-
ing on the underside of the test deck, production of flam-
ing or glowing brands of roof covering material, displace-
ment of the test sample, and the exposure or falling away
of portions of the roof deck shall be made.

Chapter 8 Flying Brand Test

8-1 General. This test shall be performed on a mini-
mum of two test decks.

8-2 Procedure. A test deck, 4 ft 4 in. (1.32 m) long,
shall be mounted in the same manner and luminous gas
flame shall be used as described in Section 5-2 for the in-
termittent flame test.

8-3 Application of Flame.

8-3.1 The Class A and Class B test gas flame shall be
applied continuously for 10 minutes.

8-3.2 The Class C test flame shall be applied con-
tinuously for 4 minutes.

8-4 Air Current. Maintain the 12 mph (19.3 Km/h)
air current until all evidence of flame, glow, and smoke
has disappeared from the exposed surface of the material
being tested to determine if flying brands will be
developed.

Chapter 9 Rain Test'

9-1 General.

9-1.1 The rain test shall be conducted where the fire
retardant characteristics of the roof covering may be
adversely affected by prolonged exposure to the weather.

9-1.2 Asphalt shingles meeting ASTM Designation
D-225 (reapproved 1970) D3018-1972 or Underwriters
Laboratories Inc., Standard for Safety UL55B, slate,
concrete, clay tile, and metal roofing that have been
shown not to be adversely affected by prolonged exposure
to the weather shall be exempt from the rain test.

9-1.3 This test shall be conducted on six test decks.

9-2 Procedure.

9-2.1 Test decks 4 ft 4 in. (1.32 m) long shall be
mounted in a framework at a slope of 4 in. (10.16 cm) per
horizontal ft (30.5 cm).

9-2.2 Approximately 7 ft (2.13 m) 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 (2.0°C)
and 60°F (15.5°C) for the test deck area shall be
mounted.

9-3 Application of Water.

9-3.1 The test decks shall be exposed to 12 1-week
cycles.

9-3.2 Each cycle shall consist of 96 hours of water ex-
posure and 72 hours of drying time at 140°F (60.0°C).

'This method referenced is described as Method A in ASTM
D2898-77, Methods of Test for Durability of Fire Retardant Treatment
of Wood.
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9-3.3 The final drying cycle shall be controlled so that
the moisture content of the deck lumber is between 8 and
12 percent.

9-3.4 The intermittent flame, burning brand, and the
flying brand tests shall then be repeated.

Chapter 10 Conditions of Classification

10-1 Conditions to be Met. A roof covering material
must meet the following conditions when subjected to the
particular class of fire tests.

10-1.1 At no time during or after the intermittent
flame, spread of flame, or burning brand tests shall:

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

(b) The roof deck be exposed, or

1987 Edition

(c) Portions of the roof deck fall away in the form of
particles that continue to glow after reaching the floor.

10-1.2 At no time during the Class A, Class B, or Class
C intermittent flame for the Class A or Class B burning
brand tests shall there be sustained flaming of the under-
side of the deck. If flaming does occur, another series of
tests shall be conducted during which no sustained flam-
ing shall occur.

10-1.3 In the Class C burning brand tests, there may be
sustained flaming on the underside of the deck; but it
shall not involve more than 20 percent of the brands ap-
plied.

10-1.4 At the conclusion of the spread of flame tests,
the flaming shall not have spread beyond 6 ft (1.82 m) for
Class A, 8 ft (2.44 m) for Class B, or 13 ft (3.96 m) (the
top of the deck) for Class C. There shall have been no
significant lateral spread of flame from the path directly
exposed to the test flame.

10-1.5 In the flying brand test, no flying, flaming
brands, or particles that continue to glow after reaching
the floor shall be produced.
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