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superscript epsilonef indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope responsibility of the user of this standard to establish appro-

1.1 This fire-test-response standard covers the measuremdiitate safety and health practices and determine the applica-
of the relative fire characteristics of roof coverings underPility of regulatory limitations prior to use.
simulated fire originating outside the building. It is applicable 1.6 The text of this standard references notes and footnotes
to roof coverings intended for installation on either combus-that provide explanatory information. These notes and foot-
tible or noncombustible decks when applied as intended fopotes, excluding those in tables and figures, shall not be
use. The following test methods are included: considered as requirements of this standard.

1.1.1 Intermittent flame exposure test.
2. Referen Document
1.1.2 Spread of flame test. eferenced Documents

1.1.3 Burning brand test. 2.1 ASTM Standards: _ _
1.1.4 Flying brand test. D 2_25 Specification for Asphalt Shingles Surfaced with
1.1.5 Rain test. Mineral Granule$
1.2 Three classes of fire test exposure are described: D 226 Specification for Asphalt-Saturated Organic Felt
1.2.1 Class A Testsare applicable to roof coverings thatare ~_Used in Roofing and Waterproofifig .
effective against severe test exposure, afford a high degree of D 227 Specification for Coal-Tar Saturated Organic Felt
fire protection to the roof deck, do not slip from position, and ~_ USed in Roofing and Waterproofifig
do not present a flying brand hazard. D 250 Spemflc_anon for Asphalt-Saturated Asbestos Felt
1.2.2 Class B Testsare applicable to roof coverings thatare ~_Used in Roofing and Waterproofifig
effective against moderate test exposure, afford a moderate D 312 Specification for Asphalt Used in Rooffng _
degree of fire protection to the roof deck, do not slip from D 450 Specification for Coal-Tar Pitch Used in Roofing,
position, and do not present a flying brand hazard. Dampproofing, and Waterproofifig
1.2.3 Class C Testsare applicable to roof coverings thatare D 1227 Specification for Emulsified Asphalt Used as a
effective against light test exposure, afford a light degree of fire _ Protective Coating for Roofirfg _
protection to the roof deck, do not slip from position, and do D 2178 Specification for Asphalt Glass Felt Used in Roof-

not present a flying brand hazard. ing and Waterproofirg
1.3 The values stated in inch-pound units shall be regarded D 2626 Specification for Asphalt-Saturated and Coated Or-
as the standard. Values given in parentheses are for information _9anic Felt Base Sheet Used in Roofing _ _
only. D 2898 Test Methods for Accel_erated Weathering of Fire-
1.4 This standard is used to measure and describe the Retardant Treated Wood for Fire Testing _
response of materials, products, or assemblies to heat and D 3018 Specification for Class AAsphalt Shingles Surfaced
flame under controlled laboratory conditions, but does not by ~_ With Mineral _Gra'nule%
itself incorporate all factors required for fire hazard or fire risk D 3158 Specification for Asphalt Saturated and Coated
assessment of the materials, products or assemblies under ©Organic Felt Used in Roofirfg
actual fire conditions. D 3378 Spemﬂcathn for A;phalt-Saturated and Coated As-
1.5 This standard does not purport to address all of the _ Pestos Felt Used in Roofifig _
safety concerns, if any, associated with its use. It is the D 3462 Specification for Asphalt Shingles Made from Glass
Felt and Surfaced with Mineral Granufes

! These test methods are under the jurisdiction of ASTM Committee E-5 on Fire
Standards and are the direct responsibility of Subcommittee E05.11 on Fire————————

Endurance. 2 Annual Book of ASTM Standardggl 04.04.
Current edition approved January 10, 2000. Published April 2000. Originally *Annual Book of ASTM Standardgyl 04.10.
published as E 108 — 55 T. Last previous edition E 108 — 99. 4 Discontinued; se@984 Annual Book of ASTM Standard®| 04.04.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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D 4442 Test Methods for Direct Moisture Content Measure- 3.2 These test methods measure the surface spread of flame

ment of Wood and Wood-Base Materials and the ability of the roof covering material or system to resist
D 4444 Test Methods for Use and Calibration of Hand-Heldfire penetration from the exterior to the underside of a roof
Moisture Meter3 deck under the conditions of exposure.

5 \\ T Location of thermocouple Air introduced from outside the test room
RS ) ©’7 by blower controlled by rheostat.

Boffle tc prevent back .
firing under test deck %

@Tesv specimen moun'ed$\ 5

framework. Pitch can be adjusted

3%

Construction of asbestos
cement boards fo simulate ]

— 30" Arr duct

LAsbesms cement board

eaves and cornice 35" 433.
(60" Spacing of framework when making burning brand test
I I Floor Ieveh_/’v
I
NOTE
— SECTION SHOWING IMPORTANT SPACE RELATIONS
Free outlet to be provided to relieve air pressure created by blower
Doors and windows in the room that houses the apporatus to be } T
kept closed at all times during tests to prevent turbulence which : ‘,fL -
would otherwise distort flame and prevent adequate control thereof 1 I"gas  supply line
1
—= . Fins to reduce turbulence and —
/\pf_ct"u; B ’_/ (’ ~— T\J:\ Ej/l{ ] ) to straighten air stream ’\//
/\ " Location of |\{\ : - ‘? AN Burner of 2"pipe -I?4 leng slot in side
- - velometer reading —— toward specimen 3 wide, 36" long
=T s i
[ | c
T = bl A |2 —
_‘i -~ Thermocouple | —— é 7-0"
= —
S T )
™ - N : | ‘;: ’?Tc get uniform gas pressure at the burner,
§ o 1 I JT—/ gas is piped to both ends
@ Test specimen ) f)‘lr @g( —
|
!
| L
To gas supply —2 g PLAN @—J
(See Appendix X1 for metric equivalents.)
FIG. 1 Schematic Drawing of Fire Test Apparatus
2.2 UL Standards: 3.3 These test methods also provide criteria to determine if
UL 55A Materials for Built-Up Roof Coverings the roof covering material will develop flying burning material,
UL790 Tests for Fire Resistance of Roof Covering Materi-identified as flying brands, when subjected to a 12-mph
als (5.3-m/s) wind during the simulated fire exposure tests.

2.3 NFPA Standards: . 3.4 These test methods do not necessarily illustrate the
NFPA 256 Tests of Roof Coveringjs expected performance of roof coverings under all actual fire

3. Significance and Use conditions, but they do provide a basis for comparing roof

covering materials when subjected to fire sources that are
3.1 The test methods described herein are intended 9 )

. ; : . ) Qescribed herein.
provide a basis for relative comparison of roof coverings. The

test methods include simulated fire exposure to the outside of 3.5 These test methods do not provide any basis for deter-

the roof coverings, and, where applicable, a determination as ining the fire resistance characteristics when exposed to a fire

whether the fire performance characteristics of the roof cove grlg:ir(leagung in the building to which the roofing material is
ings will be adversely affected by prolonged exposure to rain. pplied. ) o o
3.6 The test methods described herein involve calibrating

the test equipment using a calibration deck inclined at a slope
5 Available from Underwriters Laboratories Inc., 333 Pfingsten Road, North-

of 5 in. per horizontal ft (0.416:1). The tests described herein
brook, IL 60062. . .
8 Available from National Fire Protection Assoc., 1 Batterymarch Park, Quincy,f'ire p_erform?d on test _deCkS inclined at slppes up to and
MA 02269. including 5 in. per horizontal ft. The severity of the test
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exposure decreases as the slope of the test deck decreases(1.3 m) long on the framework at an incline of 5 in. per
below 5 in. per horizontal ft. horizontal ft (0.416:1).

o 4.4.2 Measure the air velocity midway up the slope of the

4. Apparatus and Calibration calibration deck at its center and 3 in. (76 mm) from each edge.
4.1 The essential elements of the fire test apparatus are ) o ) .

illustrated in Fig. 1. They include a test roof deek an Note 1—Any direct reading instrument with scale graduated in incre-

. . . . ments of not more than 20 ft/min (6 m/min) or any timed instrument with
adjustable framé® (see Fig. 2) on which the test roof deck is scale graduated (f@ 1 min timed reading) in increments of not more than

mounted, a gas burn&as a source of flame, a wind tuni&l 5 fymin (1.5 m/min) will be suitable.

an air velocity meter with or without the use of a timing device, " . .

a gas pressure gage, a control valve, and an adjustable air4-4-3 Position the center of the air measuring devize8

supply. Control of the shape and size of the flame depend]é‘“n' (95 *+ 3 mm) above the surface. The air flow through and

upon minimizing air turbulence in the immediate vicinity of the around the instrument shall be as free and undisturbed as

apparatus. During the test: possible. . . o
4.1.1 Provide free outlet to outside air beyond and above the 4-4-4 Adjust the air supply system to produce a 1 min timed

test apparatus to exhaust air introduced into the test room bjverage velocity of 1056- 44 ft/min corresponding to 12

the blower, and .5 mph (5.3 0.2 m/s) at each of the three locations detailed
4.1.2 Close all openings into the test room other than thos#! 4.4.2.
mentioned in 4.1.1, such as doors and windows. 4.5 Calibrating Flame Temperature:
4.2 The temperature of the air supplied by the blower shall 4.5.1 Set up the test apparatus for the intermittent flame test
be maintained between 50 and 90°F (10 and 32°C). as described in 4.4.1 and adjust the air velocity as described in
4.3 Fig. 3 illustrates the essential elements of the rain test.4.4.
apparatus. 4.5.2 Measure the temperature with a Nd.B & S gage
4.4 Calibrating Air Current (2.63 mm) Type K wire thermocouple located 1 in. (25 mm)

4.4.1 Set up the test apparatus for the intermittent flame testbove the surface ari¢ in. (13 mm) toward the source of the
and position a smooth noncombustible calibration deck, 4 ft-4lame from the lower front edge of the calibration deck.

——3tt,4in, -
i TILTING FRAME TO ~JEST DECK IN PLACE
HOLD TEST DECK ~—
>~ . JOINT BETWEEN TEST DECK AND FRAME TO
~_BE SEALED WITH NONCOMBUSTIBLE
~._ MORTAR
I \~ by b
WING NUT I 4R in.
b — - [ EEER AL R PP LR T ey —t
el g LI e
I .
i "
i i : b7in4T
B
: \ SHIELD OF 16 GAGE (g4 'l 43} .
! ! BLACK IRON FASTENED TO | | 2
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i ot
i [ 1 *
v, v, i i FRAME TO BE ° ofrein
4 by 173 in. ! OPEN IN BACK 2 | ! 58 in.
b STRAP IRON BRACES L; ! | V4 in ASBESTOS CEMENT BOARD
N BACK OF FRAME A :°: FASTENED TO 31t by 2 ft by z‘/zm:"'
u
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: 9 :d
g i Y 1
! : ! [
i o1 o
! (I U F
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a1, a%in ——| — el —
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4 11,8 in. 1, .
F:",—;/‘ ol = aY in.
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H TN R

!/4 in. STOVE OR
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DETAIL OF SHIELD
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16 GAGE BLACK (RON IWASHER/tF

(See Appendix X1 for metric equivalents.)
FIG. 2 Detail of Tilting Frame to Hole Test Roof Deck
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4.7 Frequency of Calibration:

4.7.1 Calibrate the apparatus for air velocity and flame
temperature prior to each day’s use. Calibrate the apparatus for
flame temperature when shifting from Class A or B to Class C
tests or vice versa.

4.7.2 Visually check the water flow from each nozzle (for
obvious water obstruction in the nozzle and uneven spray
pattern) each day during the water cycle and make adjustments
when necessary.

4.7.3 Make a review of the total water flow at the end of
each day and at the end of each water cycle. Correct the cause
of any off-limit conditions.

4.7.4 Any indication of off-limit condition such as unusual
flame appearance or flame contour, excess turbulence, or
unusual noise shall be cause for calibration prior to further use.

5. Preparation of Test Specimens

5.1 Construction of Test Decks

5.1.1 The test deck for the intermittent flame exposure,
burning brand tests, flying brand test, and rain test, except as
specified in the following paragraphs, shall be 3 ft-4 in. (1.0 m)
wide by 4 ft-4 in. (1.3 m) long and shall be made of No. 1 white
pine lumber with not less than 8 % nor more than 12 %
moisture content. The lumber shall be free of large or loose
knots, sapwood, rot, or pitch pockets, and shall contain no edge
knots. Individual deck boards shall be of nominal 1 by 8-in.
FIG. 3 Rain Test Apparatus lumber (S4S). Lay the boards across the shorter dimension of
the test deck spacéé in. (6 mm) apart and securely nail to two
nominal 2 by 4-in. wood battens located under and flush with

4.5.3 Adjust the gas flow to prode@ 2 min average flame the outer edges of the deck (Fig. 4). Decks so constructed shall
temperature of 1406 50°F (760+ 28°C) for Classes A and pe even and uniform.

B and 1300+ 50°F (704 28°C) for Class C tests. Allow the 51 2 Where the roof covering is intended to be installed

response of the thermocouple to the test flame to stabilizgyer other than solid deck, construct the test decks of nominal
before the 2 min average flame temperature is measured. Baggyy 4-in. lumber (S4S) spaced a minimum &&ib. (41 mm)
the 2 min average on temperatures recorded at 10 s intervalgnart and securely nailed to two nominal 2 by 4-in. wood

Note 2—It has been found that the gas flow generally corresponds to #attens. The lumber shall be of the same quality as specified in
heat supply rate within the range 21 000 to 22 000 Btu/min (369 to 38755.1.1.
kWh) for Class A or B samples and 18 000 to 19 000 Btu/min (316t0 334 5.1.3 Roof Coverings are permitted to be app“ed to other
kwh) for Class C samples. test decks of the minimum thickness recommended by the
4.5.4 Position the top surface of the leading edge of thenanufacturer. This deviation shall be noted in the report.
calibration deck or the test sample flush with the top edge oPlywood, if used, shall be exterior Type A-C grade with face
the simulated eave within a tolerance-d0 + %2 in. (13 mm).  and back veneers of Douglas fir conforming to PS1-95 for
4.5.5 If these conditions are satisfied, the flame shall bsoftwood plywood and shall be identified as a Group 1 species.
approximately the width of the deck at its bottom edge andrhese decks shall havé-in. (3.2-mm) vertical and horizontal
shall uniformly cover the top surface of the calibration deckjoints located as specified in 5.1.1 with all vertical joints
except for the two upper corners. The flame shall extenadentered on nominal 2 by 4-in. wood battens. If wood battens
approximately to the upper edge of the calibration deck withor tongue and groove joints are specified for horizontal joints,
licks of flame extending another 1 to 2 ft (0.3 to 0.6 m). this shall be so noted in reporting the tests. The decks for
4.6 Rain Test Calibration: intermittent flame tests shall have%a in. (3.2 mm) metric
4.6.1 Measure the horizontal projected area over which eachorizontal joint 8 in. (203 mm) from and parallel to th&3t
nozzle discharges water to the nearest square foot (squafe.0 m) long leading edge. In addition, provide/ain. (3.2
metre). Measure the discharge of water for each nozzle for inm) metric vertical joint centered on the deck and extending
min. from the leading edge of the deck to then. (3.2 mm) metric
4.6.2 Monitor the total water use during the test (a commerhorizontal joint. Since the lower¥2 in. (38 mm) of this joint
cial water meter is suitable for this purpose). For a four dayis not protected by the 2 by 4-in. batten, due to the mounting
cycle the water usage shall be 421 gal/f(1711+ 41 L/n?). arrangement on the carriage, cover the underside of this joint
For a seven day cycle the water usage shall be- 737  from the end of the two-by-four to the leading edge of the deck
gal/ftt(2975 + 71 L/nP). by a piece of sheet steel, 2 in. (51 mm) wide.
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5.1.4 For Classes A and B burning brand tests on deckmtermittent flame, burning brand, and flying brand tests and six
other than 1 by 8-in. metric nominal lumber, thein. (3.2  for the rain test). Apply representative samples of roof covering
mm) horizontal joint shall be 22 in. (572 mm) from and materials for Class A tests to 16 test decks (two each for
parallel to the leading edge of the deck. Class A test decks shalitermittent flame, spread of flame, and flying brand tests, four
have a¥%s in. (3.2 mm) metric vertical joint centered on the for the burning brand test, and six for the rain test). Apply the
deck that extends above the horizontal joint. For Class B tesbof covering materials under investigation in accordance with
decks, provide twoYs in. (3.2 mm) metric vertical joints, the manufacturer’sinstructions and extend to and flush with the
extending above the horizontal joint with each vertical jointedges of the deck, exceptrfa 1 in. (25 mm) overhang at the
located 10 in. (254 mm) from and parallel to the edge of thdeading edge. Apply materials to the test decks not less than 30
deck. For Class C burning brand test, provide five evenlydays nor more than 60 days after their manufacture into a
spaced horizontal joints, with a minimum width & in. (3.2  finished product.

mm) metric between joints in the plywood. 5.3 Storage and Conditioning of Test Specimens

5.1.5 For the spread of flame test, construct the test deck in 5.3.1 Pieces of any hygroscopic materials from the same
the same manner as specified for the intermittent flame tesstock from which the test deck was constructed shall be tacked
except that 1) the vertical and horizontal joints need not be to the assembly during construction in such a manner that they
provided, andZ?) the length of the deck shall be as specified inare easily removed. These pieces shall be conditioned with the
5.1.6. For tests on materials intended for use only on nonconcompleted assemblies as described in 5.3.2.
bustible decks, a noncombustible deck of the applicable length 5.3.2 The completed test assembles are to be stored indoors
specified in 5.1.6 is permitted. at temperatures not lower than 60°F (16°C) nor higher than

5.1.6 The length of the test deck shall be 13 ft (4.0 m) for90°F (32°C) for the period of time necessary to cure the
Class C tests, 9 ft (2.7 m) minimum for Class B tests, and 8 fassembly components. Test decks are to be stored so that each
(2.4 m) minimum for Class A tests. will be surrounded by freely circulating air.

5.2 Application of Roofing on Test Roof Deelpply 5.3.3 Just before the deck is tested the pieces of hygroscopic
representative samples of roof covering materials for Class Bnaterials prepared in 5.3.1 shall be tested for moisture content.
or C tests to 14 test decks (two each for the spread of flamégNotes 3 and 4.)
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Note 3—Make the moisture determination on two samples from each Flame On, Flame Off, No. of Test
piece and report the average. For lumber and other wood-based materialsiethod of Test min min Cycles
use Test Methods D 4442. Use of an appropriately calibrated moistureClass A 2 2 15
meter, as described in Test Methods D 4444, to determine the moisturé&lass B 2 2 8
content of wood or wood products is also permitted. For other hygroscopicCIaSS ¢ 1 2 3
materials, use test methods appropriate for those materials. 7.4 Maintain the air current throughout the test and after the

Note 4— For lumber, the moisture content shall not be less than 8 %ast app"cation of flame until all evidence of ﬂame, g|0W, and
nor more thhan ﬁZ %. For plywood, }he ;lnoisture cont;:‘nltI Ehall nhot exceegmoke has disappeared from both the exposed surface of the
8 %. For other hygroscopic materials, the moisture shall be within range. . . . .
specified by the manufacturer before the assembly is constructed. TheF@.aterlal being teSt?d and the lfmdersm.je of the test deck, or qm"
specified ranges shall be typical for exposure at-7g°F (25+ 5°C) and ailure occurs, but in no case is the air current or test duration
55 = 10 % relative humidity. If there is any indication that the lumber, t0 be maintained for more thél h after the last flame cycle for
plywood, or other hygroscopic materials have moisture contents outsida Class A or B test o¥2 h after the last flame cycle for a Class
these ranges, measure moisture content and replace any out of ran@etest.
materials before building test decks. Out of range pieces shall be dried or 7 5 During the intermittent flame test, including on and off
rewetted using methods that do not damage the materials. periods of flame application, observe for the appearance of
sustained flaming on the underside of the test deck, production
of flaming or glowing brands displacement of portions of the

6.1 When a roof covering is restricted for use on noncoMyest sample, and exposure or falling away of portions of the
bustible decks (steel, concrete, or gypsum), only the spread ¢fof deck.

flame test is required. Materials intended for use only on
noncombustible decks are permitted to be tested when appli

to a noncombustible deck or any type of combustible deck o . .
the length specified for the spread of flame test. 8.1 Make this test on a minimum of two test decks (Note 4).

6.2 When a roof covering is not restricted for use on_ 8-2 Mount a test deck long enough for the desired Class A,

noncombustible decks, the spread of flame, intermittent flamé; O C rating in 5.1.6 in the same manner and use a luminous
and burning brand tests are required. gas flame as described in 7.2. _
6.3 The rain tests are required whenever the fire-retardant 8-3 For Classes A and B tests, apply the gas flame and air
characteristics of the roof covering materials or constructiorfurrent continuously for 10 min or until the flame (actual
has the potential to be adversely affected by water. seflaming of the material being tested) permanently recedes from
Appendix X2. a point of maximum spread, whichever is shorter. For Class C
6.4 The flying brand tests are required when there is test, apply the gas flame -and air current for a period of 4 min.

flaming particles that support combustion on the floor. Seéample for the distance to which flaming of the material has
Appendix X3. spread, production of flaming or glowing brands, and displace-

ment of portions of the test sample.

6. Tests—General

. Spread of Flame Test

6.5 In all of the fire tests described in Sections 7-11, trowe
noncombustible mortar into the joint formed by the leading ,
edge of the roof covering material and the framework of the?- Burning Brand Test
carriage. This is to prevent air or the test flame from traveling 9.1 Make this test on a minimum of four test decks for Class

under the material being tested. Afire test exposure and two test decks for Class B or C fire test
6.6 In these tests subject all decks to an air current asxposure (Note 5).
calibrated in 4.4. 9.2 Mourt a 4 ft-4 in. (1.3 m) long test deck in the same

6.7 Test prepared roof coverings at a slope of 5 in. pemanner as described in 7.2 for the intermittent flame test,
horizontal ft (416 mm per horizontal m). Test built-up roof except that the framework shall be 60 in. (1524 mm) from the
coverings at the maximum slope specified by the manufacturair duct outlet (see Fig. 1), and the gas piping and burner are
but not to exceed 5 in. per harizontal ft (416 mm per horizontaremoved so as not to obstruct the air flow.

m). Note the slope used in the report. 9.3 Size and Construction of BrandgConstruct the brands
(Fig. 5), as follows, and condition in an oven at 105 to 120°F
7. Intermittent Flame Exposure Test (41 to 49°C) for at least 24 h.
7.1 Make this test on a minimum of two test decks. 9.3.1 The Class A test brand shall consist of a grid 12 in.

(805 mm) square and approximatelys2in. (57 mm) thick
Note 5—When the roof covering materials being tested exhibit amade of dry Douglas fir lumber free of knots and pitch pockets.
vanablg perfor‘mance, the use of more than the minimum number of tesﬁlse 36 nominal 1 by 1 by 12 in. (25 by 25 by 305 mm) strips
decks is permitted. - - !
dressed on all four sides &by % in. (19 by 19 mm), and
7.2 Mount a test deck 4 ft-4 in. (1.3 m) long on the placed in three layers of twelve strips each with strips spaced
framework at the required incline and maintain the calibrated/ in. (6.35 mm) apart. Place these strips at right angles to those
air supply to produce the specified air current. Subject the tesh adjoining layers and nail (Note 6) at each end of each strip
deck to a luminous gas flame and profile as calibrated in 4.5n one face and in a diagonal pattern (Fig. 5) on the other face.
7.3 Apply the flame intermittently for specified periods with The dry weight of the finished brand shall be 206A.50 g at
specified time intervals between applications as follows: the time of test.



/ N A - CLASS A BRAND
i \__ \/ 12 127 LONG STRIPS IN EACH TIER
SN '

> CLASS B BRAND
G-G'LONG STRIPS IN LACH TIER
CLASS C BRAND
30LID BLOCK WITH t SAW KERFS

(See Appendix X1 for metric equivalents.)
FIG. 5 Brands for Classes A, B, and C Tests

9.3.2 The Class B test brand shall consist of a grid 6 in. (152 Each 2v4 by 6-in. (57 by 152-mm) face for 30 s; and
mm) square and approximately2in. (57 mm) thick made of Each 6 by 6-in. (152 by 152-mm) face again for 30 s

dry Douglas fir lumber free of knots and pitch pockets. Use 18 9.4.3 Expose Class C test brands to the flame for 2 min

nominal 1 by 1 by 6 in. (25 by 25 by 152 mm) strips, dressedy,,ing \which time they shall be rotated so as to present each of

on all four faces tdyaby %4 in. (19 by 19 mm), and placed in ¢ 3, 1y 13/5-in. (38 by 38-mm) faces to the flame for 1 min.
three layers of six strips each with strips spaéedn. (6.35 9.5 Test Conditions

mm) apart. Place the strips at right angles to those in adjoining

layers and nail (Note 6) at each end of each strip on one face 9:5-1 Class A Tests

and in a diagonal pattern (Fig. 5) on the other face. The dry 9.5.1.1 Place a brand on the surface of each test deck at the

weight of the finished brand shall be 58050 g at the time of location considered most vulnerable (point of minimum cov-

test. erage over deck joint) with respect to ignition of the deck but
NoTe 6—_Nai|s used in the cgnstruction of Cl_asses A aqd B t_)rands_, anl(ggg r%ans;)e f(r: :;)rietrh??gpélc;?.b(olt?olmmg(;)gzo(;? ter:tehggs:(depcl);clez tlf:]é

No. 16, %2 in. (38 mm) long bright, flat head, diamond point, wire nails. L :

Sixty-eight nails weighing approximately 42 g are used for Class A brangPrand so that the strips in both the upper and lower layers are

and 32 nails weighing approximately 21 g are used for the Class B brandparallel to the direction of air flow and with the upper edge of

9.3.3 The Class C test brand shall consist of a piece of grihe brand located 3 in. (76 mm) above the horizontal joint in
nonresinous white pine lumber, free of knots and pitch pocket$e test deck. Secure to the deck by a NBEL& S gage soft
1%> by 1%> by 2%32in. (38 by 38 by 19.8 mm) thick with a saw iron wire. o o ) )
kerf ¥sin. (3 mm) wide, half the thickness of the brand across 9:5.1.2 If the roof covering is being investigated as applied
the center of the top and bottom faces. The saw kerfs ofP Plywood or other panel type decks, place the brand so that
opposite faces shall be at right angles to each other. The dit/is centered laterally with respect to the vertical panel joint in
weight of the finished brand shall b&9+ 14 g at the time of ~ the test deck and with the upper edge of the brand located 3 in.
the test. (76 mm) above the horizontal panel joint in the test deck.

9.4 Ignition of Brands—Before application to the test deck, 9.5.2 Class B Tests
the brands shall be ignited by subjecting them, for the 9.5.2.1 Place a brand on the surface of the test deck at each
following required periods of time, to the flame of a gas burnerof the two locations considered most vulnerable (point of
of such size that, during the process of ignition, the brands arginimum coverage over deck joint) with respect to ignition of
enveloped in the burner flame. The flame temperature of thghe deck. Position each brand with its upper edgein. (38
igniting flame shall be 1636 50°F (888~ 28°C) measured mm) above the selected joint in the deck boards, but in no case
2%16in. (59 mm) above the top of the burner, which is shieldedcloser than 6 in. (152 mm) from each side or 12 in. (305 mm)
from drafts. from the top or bottom edge of the deck. Place the brands so

9.4.1 Expose Class A test brands to the flame for 5 minthat the lower layers are parallel to the direction of air flow.
during which time they shall be rotated to present each surfacgecure to the deck by a No. 18 B&S gage (1.02 mm) soft iron

to the flame in the following manner and sequence: wire. Apply the second brand 30 min after placement of the
Each 12 by 12-in. (305 by 305-mm) face for 30 s; first brand or sooner if all burning resulting from the first brand
Each 2% by 12-in. (57 by 305-mm) face for 45 s; and has ceased.

Each 12 by 12-in. (305 by 305-mm) face again for 30 s. . . i
9.5.2.2 If the roof covering is applied to plywood or other

9.4.2 Expose Class B test brands to the flame for 4 min,,ne| type decks, place the brands so they are centered laterally
during which time they shall be rotated so as to present eacfjit respect to the vertical panel joints in the test deck and with
surface to the flame in the following manner and sequence: 4,4 upper edge of the brands locatéd ih. (38 mm) above the

Each 6 by 6-in. (152 by 152-mm) face for 30 s; horizontal panel joint in the test deck.



A8y E 108

9.5.3 Class C Tests-At 1 to 2 min intervals, place a brand 11. Rain Test
on the surface of the test deck at each of 20 locations 17 1 conduct this test in accordance with Method A of Test
considered most vulnerable (points of minimum coverage ovVe{ethods D 2898 on six decks.
deck joints) with respect to ignition of the deck. Position each 11.2 Mount test decks 4 ft-4 in. (1.3 mm) long in a
brand with its upper edgé: in. (13 mm) above the selected ,meyork at a slope of 4 in. per horizontal ft (333 mm per
joint in the deck boards but in no case closer than 6 in. (15%,qi,6ntal m). Approximately 7 ft (2.1 m) above the test decks,
mm) from each side or 12 in. (305 mm) from the top or bottomyqnt spray nozzles that deliver an average of 0.7 in./h (0.05
edge of the deck. Place no brand closer than 4 in. (101 mm) tgyyys) of water for the test deck area at a temperature between
the point where a previous brand was located. Secure brands BY, and 60°F (2 and 16°C). Expose the test decks to twelve
a No. 18 B&S gage (1.02 mm) soft iron wire stretched acrosg.\eek cycles. Each cycle consists of 96 h of water exposure
the width of the deck and placed in the saw kerf of the brandgng 72 h of drying time at 140°F (60°C).
the saw kerf on the deck side of the brand is parallel to the 17 2 1 An alternative test cycle is permitted. Alternately
direction of air flow. expose two sets of six decks to seven days of water exposure,

9.5.3.1 In addition to 9.5.3, when the roof covering istwo days of draining, and five days of curing at 140°F (60°C).
comprised of lapped courses that are composed of loose ®Repeat this cycle seven times, except that the seventh water
unfastened portions that are capable of being bent up to 9@xposure is reduced to six days.
without injury to the fastenings, cut away the loose or 11.2.2 Control the final drying cycle temperature so the
unfastened portions and place the brand so it is not closer thanoisture content of the deck lumber is from 8 to 12 % (see
Y2 in. (13 mm) from the bottom edge of the lapped courseNote 2). For plywood deck the moisture content shall not
above, nor closer than 2 in. (51 mm) to a joint in the roofexceed 8 %.
covering material in the same course. When the roof covering 11.3 Repeat the intermittent flame, burning brand, and
is comprised of rigid lapped courses, place the brands over fying brand tests in duplicate.
joint in the roof covering material in the course approximately
¥ in. (13 mm) from the bottom edge of the lapped coursel2. Conditions of Classification

above. 12.1 A roof covering material shall meet the following

9.5.3.2 If the roof covering is applied to plywood or other conditions when subjected to the particular class of fire tests:
panel type decks, place the brands so that as many of the 2015 5 At no time during or after the intermittent flame, spread
brands as possible are centered over panel joints in the tegt flame, or burning brand tests shall:

deck. _ _ o 12.2.1 Any portion of the roof covering material be blown
9.6 Duration of Test-Continue each individual test, Class or fall off the test deck in the form of flaming or glowing
A,_B, or C, until the brand is totally cons_umed and until all prands that continue to glow after reaching the floor,
evidence of flame, glow, and smoke has disappeared from both 12 2 2 The roof deck be exposed (Note 6) (except for roof
the exposed surface of the material being tested and th@yerings restricted to use over noncombustible deck), or
underside of the test deck, or until failure occurs but not for 15 5 3 portions of the roof deck fall away in the form of
more than > h. Disregard the results of tests in which the particles that continue to glow after reaching the floor.
brands do not show progressive and substantially complete _ _
consumption after application to the test deck. If brands are Note 7—The deck shall be considered exposed whenever any portion

replaced, do not locate in the same area as the disregard Hhe gleck is visible gnd without cover from the roof covering material or
brand Its residue. The portion of deck directly underneath burning brands and

cracks or fissureds in. (3.2 mm) wide or less, shall be excluded from the
9.7 Observations-During and after the burning brand tests, requirement.

o%ser\;etr:‘ortthtta ;ppkearandce tc_n‘ sus]:tglne(_j flamlnlg on ths unger'12.3 At no time during the Class A, B, or C intermittent

side ofthe test deck, production ot flaming or glowing brantsy, e of burning brand tests shall there be sustained flaming of

of roof covering material, displacement of the test sample, an

h falli ¢ . £ th ¢ deck e underside of the deck. If flaming does occur, conduct
the exposure or falling away of portions of the roof deck.  another series of tests, during which no sustained flaming shall

) occur.

10. Flying Brand Test 12.4 During the spread of flame tests, the flaming shall not
10.1 Make this test on a minimum of two test decks. spread beyond 6 ft (1.8 m) for Class A, 8 ft (2.4 m) for Class
10.2 Mount a test deck, 4 ft-4 in. (1.3 m) long in the sameB, nor 13 ft (4.0 m) (the top of the deck) for Class C. There

manner and use luminous gas flame as described in 7.2 for ti§all be no significant lateral spread of flame from the path
intermittent flame test. directly exposed to the test flame.

10.3 Apply the Classes A and B test gas flame continuousl% 12.5 Inthe fIying brand test, there shall b_e no flying, flaming
for 10 min. Apply the Class C test flame continuously for 4 Prands, nor particles produced that continue to glow after
min. Maintain the 12-mph (5.4-m/s) air current until all reaching the floor.

evidence of flame, glow, and smoke has disappeared from the

exposed surface of the material being tested to determine > R€POI

flying brands will be developed. 13.1 Report the following information:
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13.1.1 Description of the roof covering being tested includ- 13.1.7 Type of rain test cycle (if applicable),
ing construction details of the test deck, the manufacturer's 13.1.8 Observations of the burning characteristics of the test
application limitations, shelf life, etc., of the roof covering as deck during and after test exposure as detailed in 7.5, 8.4, 9.7,
applicable, 10.3, and Section 12, and

13.1.2 Storage conditions of test roof decks, 13.1.9 The class of roof covering (Class A, B, or C).

13._1.3 Moistqre content _of the test depk materials and roof 4 precision and Bias
covering materials (if moisture absorbing) at the time of
testing,

13.1.4 Type and class of test,

13.1.5 Slope of test deck,

13.1.6 Details of the calibration including velocity measure-15. Keywords
ments, flame temperature measurements, heat supply rate, and5.1 burning brands; classification; flying brand; intermit-
total water use for rain test, tent flame; rain test; roof coverings; roof deck; spread of flame

14.1 Committee E-5 is actively pursuing the development of
data regarding the precision and bias of these test methods.
Data will be included in a future revision of these test methods.

APPENDIXES
(Nonmandatory Information)

X1. METRIC EQUIVALENTS

in. mm in. mm in. mm in. m ft-in. mm
Vs 3.2 2%s6 59.0 10¥a 273 40 1.02 3-1Ys 0.94
Ya 6.4 213 59.5 12 305 43¥4 1.11 3-4 1.02
Y2 12.7 3 76.2 13%2 343 44 1.12 4-0 1.22
3% 88.9
0.7 17.8 3% 92.0 14 356 4-0Y4 1.225
Ya 19.0 316 93.6 20 508 60 1.52 4-4 1.32
2%32 19.8 4 101.6 24 610 4-4Y> 1.33
2%32 23.0 4Y> 114.3 28 712 4-T%a 1.42
1 25.4 5 127.0 29 736 4-8 1.44
1Ya 31.7 6 152.4 30 762 7-0 2.13
1%> 38.1 7 178.0 33 838 8-0 2.44
1% 41.3 Y2 190.5 35 889 12-0 3.66
2 50.8 9Ya 235.0 36 914 13-0 3.96
24 57.1 10 254.0

Dressed Wood Dimensions

°F oc
nominal in. actual in. actual mm

35 2.0

50 10.0

60 15.5 1by 4 Yaby 32 19 by 88.9

90 32.2 lby8 Yaby 7Y2 19 by 190.5

140 60.0 lby1 Yaby Ya 19 by 19

212 100.0 1Y2 by 1¥2 by 2%32 38.1 by 38.1 by 19.8

220 104.4

1300 704.4

1400 760.0

1630 887.0

X2. RAIN TEST”

X2.1 Asphalt shingles meeting Specifications D 225 or D 3018 have been shown not to have their fire-retardant

characteristics adversely affected by prolonged exposure to
7 Donahue, R. L., and Castino, G. T., “Fire Performance of New Roof Coveringwater_
Materials and Systems and Weathered Asphalt ShingRsgfing Systems, ASTM
STP 603ASTM, 1976, pp. 51-56.
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X2.2 Gravel, slag, mineral, or smooth surfaced built-upadversely affected by prolonged exposure to water.
roof constructions utilizing asphalt and coal tar roofing prod- . . i
D 450, D 1227, D 2178, D 2626, D 3158, D 3378, or UL55A, 9 y y profong P

have been shown not to have their fire-retardant characteristiég water.

X3. FLYING BRAND TEST

X3.1 Asphalt shingles meeting Specifications D 225 orfications D 226, D 227, D 250, D 312, D 450, D 1227, D 2178,
D 3018 have been shown to comply with the flying brand tesD 2626, D 3158, D 3378, D 3462, or UL55A comply with
requirements. Similar available evidence indicates that graveflying brand test requirements. Other materials also exhibiting
slag, mineral, or smooth surfaced build-up roof constructiongompliance with flying brand test requirements are slate,
utilizing asphalt and coal tar roofing products meeting Speciconcrete clay, tile, and metal roofing.

X4. COMMENTARY ON FIRE TESTS OF ROOF COVERINGS

X4.1 Introduction X4.1.5 In the burning brand test, a maple wood crib was

X4.1.1 This commentary has been developed to provide thelaced on the roof covering to determine its resistance to
user of Test Methods E 108 with an historic background on thddnition, fire spread, and burn through under the same slope
development of fire tests for roofing materials and to provide &nd wind conditions. _ _ _
degree of guidance to the user of the test and test results andX4-1.6 The radiation tests consisted of exposing the roofing

those concerned with developing a test program, interpretinf the radiant heat of a circular steel plate 36 in. (9140.4 mm)jn
results, and making a reasoned judgment in applying th&lameter heated to a constant temperature of 1200°F (650°C)

results. under the same conditions.

X4.1.2 It appears that the first fire tests on roofing materials X4.1.7 The durability study was an examination as to the
were developed at Underwriters Laboratories, Inc., (UL) inPhysical and chemical makeup of the roofing materials, physi-
1903 (1) to permit standardized evaluation of roof coveringsca| properties of the roof itself, and an historic review of past
in terms of their ability to withstand ignition, fire spread, and Performance. - _
fire penetration from exterior fires. The National Fire Protec- X4.1.8 Between 1903 and 1917, UL classified roofing
tion Association Committee on Devices and Materials prenaterials in accordance with these standards, dropping to three
sented a report on classification of roof coverings that wa§asses, A, B, and C, by 19175,6) About this time, UL
adopted in 1910(2-4) This early standard had three tests and@dopted standard specifications for Shingle Roof Coverings

one research task: (Asbestos Cement); Asphalt Rag-Felt; Prepared Roof Cover-
X4.1.2.1 Flame exposure test, ings and Class C, Asphalt Organic-Felt Sheet Roofing and
X4.1.2.2 Burning brand test, Shingles for use with the Fire Teg6,7)
X4.1.2.3 Radiation test, and X4.1.9 Somewhat different considerations affected the ap-

fproach in Great Britian, and the British Fire Prevention

the raw materials employed, the weathering qualities, and thgommlttee published a report of tests on various roofing

necessity for repairs and renewals in the roof covering agpaterélals and r.thf deS|gdns n 191?&%;16 éesfts V\;ﬁre run in ii
applied to the roof structure. accordance with procedures established for these specific

X4.1.3 The materials tested were divided into five generainvestigations. Full details of tests were not given. England did

classes, A through E, and each general class could be sub ot adopt regulations until additional studies were made in
vided to accommodate special applications and roof constru 9;'1 f‘?g fbr\]te .tﬁrst ste;pdard vsvast|ss%ed ngg?:lz)[) -
tion. The test deck was formed with kiln-dried nominal 1 by 8 o ItS meeting in >eptember , the Dominion

in. (25.4 by 203.2 mm) white pine boards. One test criterion fOIFire Prevention Association in Canada resolved to investigate

classification was little or no burn through of the white pinerOOf coverings. A comprehenswe series of _f|re tests were
decking. conducted by a committee, and a report was given on April 29,

X4.1.4 In the flame exposure test, a wind velocity of 5 mph1926.(13) The tests used were considered to simulate three

(2 m/s) and also 40 mph was directed against the roofing durin x&gi?rﬁegf?gxr;s:nggr%ct fl;lrir.ngn;rol;r; rr‘;"igjacberr;tn dbsu”glgr%l;e
the tests for periods up to 5 h. The slope of the roof varie y ’ 9 '

depending on intended use up to 45°. Improvements in the standard te;ts were recommended in this
report. A subsequent report was issued in 1927. In these tests,
the classifications were 1, 1l, and Ill. A Class | covering had to
resist burn through during the flaming tests for 40 min. Class Il
8 The boldface numbers in parentheses refer to the list of references at the end ¥as a 25-min test. Class Ill had to pass Only the brand test. It
these test methods. is not clear when the radiant exposure was dropped as a test

X4.1.2.4 Durability investigation to determine the quality o

10
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criterion. Also, no further correspondence or records areéSince burn through to the underside of decking is an important

available between 1927 and 1955. criterion, it is necessary to measure such results where no deck
X4.1.11 Following the formation of the subcommittee onis utilized (for example, roof panels applied directly to rafters

roof covervings, ASTM first published Test Methods E 108 inor purlins). Where other decks such as plywood are used, it

1955 as a tentative standard. In order to exclude performanchall be reported.

criteria from a test method, the letter classifications A, B, an&é o

C were used to designate classes of fire test exposure rat ?1'4 Conditioning (5.3)

than classes of roof covering. These methods were revised in X4.4.1 The completed roof-deck test specimens are stored

1958 and reaffrmed in 1970. Between 1970 and 1975 changegdoors for not more than 60 days under controlled temperature

were made to these methods with regard to format and tegonditions. There is a requirement that the roof covering

criteria. The present edition was published in 1975. Underwritmaterial shall be tested not sooner than 30 nor later than 60

ers Laboratories, Inc., has been a leader in developing arfdfys after manufacture (after treating wood roof coverings).

performing tests of roofing materials and published a similarThis requirement allows a reasonable time for asphalt roofing

roof covering test method (UL 790). The National Fire Protec-materials to cure.

tion Association (NFPA) aIsp publishes a simila_r test m_gthod 4.5 Air Currents (4.4)

NFPA No. 256. The following paragraphs provide additional

background information on certain sections of the method. . X
X4.1.12 As part of the overall evaluation of the roof MPN (5.3% 0.2 m/s) applied uniformly over the top surface,

; ; : . d measured at three specific locations on a calibration deck
covering under the simulated fire exposures, a condition wa&"% i . i
set under 12.2.2 that the roof deck should not be left unproclined at 5 in. per horizontal ft (0.416:1) as indicated by the

tected (exposed) as a consequence of the fire exposure. Rogpndard.
coverings restricted for use only on noncombustible deckx4.6 Slope of Deck (6.4)

(steel, concrete, or poured gypsu'm) .require only the spreaq_ of X4.6.1 Tests shall be conducted with the deck either at a

Oéfope of 5in./ft (127 mm/m) (prepared roof coverings) or at the
aximum slope recommended for use (built-up roof cover-

i ; . . ! ngs). From experience of UL and research, including the

portions of noncombustible deck inherently will not contribute references cited earlier in this commentary, the performance of

to fire spread over the roof surface. Further consideration wag, o roofing material appears to improve as the slope decreases

give_n toward roof coverings that consist of thin polymericfrom 5 in./ft. Other research has been done in this area, but no
coatings or membranes over steel concrete that should not l&%ﬁnite conclusions can be drawn ’

precluded from evaluation under these test methods. In con-
sideration of the above, the requirement under 12.2.2 waX¥4.7 Number of Tests (7.1-9.1 and 10.1)

amended to exclude noncombustible deck. X4.7.1 Experience indicates that, for most roofing materi-
P : Is, all required tests should be run on a minimum of two
X4.2 Scope and Significance (Sections 1 and 3 ass, ¢ ; -

P 9 ( ) specimens. The standard requires, however, that additional

X4.2.1 These test methods are intended to provide a meaRpecimens will be tested where the results of the first two tests
of ranking roof-covering materials according to their ability to go\ a significant difference in performance.

resist spread of flame burn through of the decking, and the

development of flying burning material when subjected to aX4.8 Flying Brand Test (Section 10)

variety of fire test exposure. The roof covering materials are X4.8.1 This test is used to determine the tendency of a roof

subjected to test conditions considered to be representative @évering material to develop flying brands as described in

fire exposures likely to originate outside the building. A rain Section 9. However, it is required that any flying brands

test is conducted where the fire retardant characteristics of thfeveloped during any of the fire tests be noted. A flying brand

roof covering may be adversely affected by prolonged expois defined as “any part of the roof covering material which is

sure to weather. still flaming or glowing when it reaches the test room floor.”
X4.2.2 Three classes of fire test exposure (Classes A, B, and . ) ,

C tests) are provided to establish the performance of roof4-9 Rain Test (Section 11 and Appendix X2)

coverings against severe (Class A), moderate (Class B), andX4.9.1 The rain test was introduced in 1975 to provide a

light (Class C) fire exposures. Building codes may require thameans for determining whether fire-retarding chemicals will

the building roofs provide some degree of resistance to firéeach out due to water exposure. At the present time, fire-

penetration into the building relative to these exposures. retardant-treated wood shingles and shakes are the only roofing

materials normally subjected to the rain test.

X4.3 Decks (5.1 and 5.2) X4.9.2 Specimens that have been subjected to the rain test
X4.3.1 The standard deck for all test assemblies is onare dried and tested by the intermittent flame, burning brand,

constructed of No. 1 white pine lumber, 1 by 8 in. nominal withand flying brand test methods. The rain test is designed to

a moisture content from 8 to 12 % by weight. (See 5.1 and 5.33imulate an 80-in. (2032-mm) rainfall per year for a period of

Paragraph 5.1.2 details the requirements for a spaced-boat@ years. Test Methods D 2898 have two test methods (expo-

deck that is required for roofing material such as woodsures) described, but only Method A is applicable to Test

shingles, which are traditionally supported in this mannerMethods E 108.

X4.5.1 The test requires a constant air current of 125

for deck exposure for such roof coverings relates only to th
potential for the roof covering to spread flame. Exposure o

11
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X4.9.3 Test Methods E 108 recognize in Appendix X2 X4.10.2 There is no direct basis of comparison between the
specific generic roof covering materials that have demonstrate@sults of the various classes of tests since each class has a
by prior test experience their resistance to fire exposure aftefifferent fire source and a different fire application. Conditions
extensive weathering. The effect of weathering on asphalf classification are also different for each class of test.
shingles has been investigated and reported by (U2) X4.10.3 There is no test to measure the performance of

X4.10 Summary roofing materials when exposed only to radiant heat flux.

X4.10.1 The tests define the performance of a roof-covering
material under specific test fire conditions. They do not provide
information on the performance of roof-covering materials
under other conditions or in actual fire situations.
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