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Executive Office: 60 Batterymarch St., Boston 10, Mass. 

The National Fire Protection Association was organized in 1896 to 
promote the science and improve the methods of fire protection and preven- 
tion, to obtain and circulate information on these subjects and to secure the 
cooperation of its members in establishing proper safeguards against loss 
of life and property by fire. Its membership includes two hunttred national and 
regional societies and associations (list on outside back cover) and seventeen 
thousand individuals, corporations, and organizations. Anyone interested 
may become a member; membership information is available on request. 

This pamphlet is one of a large number of publications on fire safety issued 
by the Association including periodicals, books, posters and other publications; 
a complete list is available without charge on request. All NFPA standards 
adopted by the Association are published in six volumes of the Na t iona l  Fire  
Codes which are re-issued annually and which are available on an annual sul)- 
seription basis. The st'mdards, prepared by the technical eommitte.es of the 
National Fire Protection Association and adopted in the annual meetings of 
the Association, are intended to prescribe reasonable measures for minimizing 
losses of life and property by fire. All interests concerned have opportunity 
through the Association to participate in the development of the standards 
and to secure impartial consideration of matters affecting them. 

NFPA standards are purely advisory as far as the Association is con- 
cerned, but are widely uses  by law enforcing authorities in addition to their 
general use as guides to fire safety. 

Definitions 

The official NFPA definitions of shall, should and approved are: 

SMALL is intended to indicate requirements. 

SIIOULD is intended to indicate recommendations, or that  which is ad- 
vised but not required. 

APPROVED refers to approval by the authority having jurisdiction. 

Units of measurements used here are U. S. standard, l U. S. gallon = 
0.83 Imperial gallons =3.785 liters. 

Approved Equipment 

The National Fire Protection Association does not "approve" individual 
items of fire protection equipment, materials or services. The standards 
are prepared, as far as practicable, in terms of required performance, avoid- 
ing specifications of materials, devices or methods so phrased as to preclude 
obtaining the desired results by other means. The suitability of devices 
and materials for installation under these standards is indicated by the listings 
of nationally recognized testing laboratories, whose findings are customarily 
used as a guide to approval by agencies applying these standards. Under- 
writers' Laboratories, Inc., Underwriters' Laboratories of Canada and the 
Factory Mutual Laboratories test devices and materials for use in accordance 
with the appropriate standards, and publish lists which are available on request. 
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Method of Test of Surface Burning 
Characteristics of Building Materials 

N F P A  :No. 2 5 5 -  M a y  1 9 5 8  

T h i s  s t a n d a r d  w a s  adop t ed  by  the  N a t i o n a l  F i r e  P r o t e c t i o n  
As s oc i a t i o n  on M a y  22, 1958 on r e c o m m e n d a t i o n  of t he  C o m m i t t e e  
on F i re  T e s t s  to s u p e r s e d e  t he  s t a n d a r d  adop ted  in 1955. Th i s  1958 
edi t ion  is a comple t e  rev is ion  of t he  1955 s t a n d a r d  inc lud ing  a c h a n g e  
in the  t i t le  of t h e  s t a n d a r d .  

P r e v i o u s  ed i t ions  of th is  s t a n d a r d  have  been  pub l i she d  by  U n d e r -  
w r i t e r s '  Lab o ra to r i e s ,  Inc.  a s  U L  723. 
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Nolan  D. Mitchell ,  National Fire Pro- 
tection Assn. 
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ries, Inc. 

George N. Thompson,* Washington, 
D.C. 

Lewis W. Vaughan, Underwriters' 
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*Serving in a personal capacity. 

History 

T h e  t e s t  p r o c e d u r e  covered  by  th i s  s t a n d a r d  w a s  or ig ina l ly  
developed by U n d e r w r i t e r s '  Labo ra to r i e s ,  Inc.  a n d  a desc r ip t ive  
a r t ic le  t h e r e o n  w a s  pub l i shed  in the  N F P A  Q u a r t e r l y  for  July,  1943. 
S u b s e q u e n t l y  t h e  t e s t  m e t h o d  was  cons ide red  by C o m m i t t e e  E-5 of 
t he  A m e r i c a n  Soc ie ty  for  T e s t i n g  M a t e r i a l s  and  adop ted  by the  
A S T M  as  a t e n t a t i v e  s t a n d a r d  in 1950. S u b s e q u e n t  to N F P A  ac t ion  
on th i s  s t a n d a r d  on r e c o m m e n d a t i o n  of the  C o m m i t t e e  on Bui ld ing  
C o n s t r u c t i o n  in 1953, a n e w  N F P A  C o m m i t t e e  on F i re  T e s t s  w a s  
c r ea t ed  to provide  the  m a c h i n e r y  for  N F P A  ac t ion  on fire t e s t  
s t a n d a r d s  in co o p e ra t i o n  w i t h  t he  A m e r i c a n  Soc ie ty  for  T e s t i n g  
Mate r i a l s .  T h e  N F P A  C o m m i t t e e  on F i r e  T e s t s  h a s  i n t e r l oc k ing  
m e m b e r s h i p  w i th  t h e  A S T M  c o m m i t t e e .  A t  the  1955 A n n u a l  Mee t -  
ing  the  C o m m i t t e e  on F i re  T e s t s  by a divided vo te  r e c o m m e n d e d  
c o n t i n u i n g  t e n t a t i v e  s t a t u s  b u t  in view of the  r e c o m m e n d a t i o n  of 
the  N F P A  C o m m i t t e e  on Bu i ld ing  C o n s t r u c t i o n  and  also of t he  
N F P A  C o m m i t t e e  on S a f e t y  to Life  wh ich  needed  th i s  s t a n d a r d  for  
use  in connec t ion  w i th  i n t e r io r  finish r e q u i r e m e n t s  (see N F P A  
No. 101~, t h e  S t a n d a r d  w a s  officially adop ted  in 1955 a nd  a rev i sed  
ed i t ion  in 1958. 
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METHOD OF TEST OF S U R F A C E  B U R N I N G  
C H A R A C T E R I S T I C S  OF B U I L D I N G  M A T E R I A L S *  

N F P A  N o .  2 5 5 - - M a y  1 9 5 8  

1. Scope 

(a) This  me thod  of t e s t  of su r face  b u r n i n g  cha rac t e r i s t i c s  
of  bui lding mate r i a l  is applicable to any  type  of bui lding ma-  
ter ia l  t h a t  by  its own s t ruc tu r a l  quali t ies,  or by  the  m a n n e r  
in which it  is applied, is capable  of  suppor t i ng  i t se l f  in posi- 
t ion. The  purpose  is to d e t e r m i n e  t h e  compara t i ve  b u r n i n g  
cha rac t e r i s t i c s  of the  ma te r i a l  unde r  t e s t  by  eva lua t ing  t h e  
flame spread  over  i ts sur face ,  fuel  con t r ibu ted  by  i ts  com- 
bust ion,  and the  dens i ty  of smoke  developed w h en  exposed  
to  a t e s t  fire. 

(b) I t  is t he  i n t en t  of th i s  m e t h o d  of  t e s t  to r e g i s t e r  per -  
f o r m a n c e  dur ing  the  per iod of  exposure ,  and no t  to  de t e r -  
mine  su i tab i l i ty  fo r  use a f t e r  t he  t e s t  exposure .  

(c) This  m e t h o d  does no t  es tabl ish  r a t i ngs  or  s t a n d a r d s  
of  p e r f o r m a n c e  f o r  specific uses, as t hese  depend upon se rv-  
ice r equ i r emen t s .  

NOTE: Reference may be made to the Standard Methods of Fire 
Tests of Building Construction and Materials, (NFPA No. 251) for 
procedures for determining the performance under fire exposure 
conditions, of building constructions and materials when incor- 
porated into a test structure and subjected to a standard exposing 
fire of controlled extent and severity. 

2. Fire Test Chamber 

(a) The  fire t e s t  c h a m b e r  shall cons is t  of  a hor izon ta l  duc t  
hav i ng  an inside wid th  of 171fi2 _--+- 1/~ inch, a dep th  of  12 ± 
1/~ inch m e a s u r e d  f r o m  the  bo t t om of  the  t e s t  c h a m b e r  to 
t he  top of the  inner  walls, and a l eng th  of  25 fee t .  T h e  sides 
and  base  of  the  duc t  shall be lined wi th  an insu la t ing  
m a s o n r y  mater ia l .  One side shall be p rov ided  wi th  d r a f t -  
t i g h t  obse rva t ion  windows so t h a t  t he  en t i r e  l eng th  of  t h e  
t e s t  sample  m a y  be observed  f r o m  outs ide  the  fire t e s t  
chamber .  Ea c h  end of  the  fire t e s t  c h a m b e r  shall be  con- 
s t r u c t e d  to p rov ide  a f r e e  flow of  a i r  w i t h o u t  tu rbu lence .  

*Formerly known as Fire Tests for Fire Hazard Classification of 
Building Materials. 
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The top shall consist of a removable, insulated and non- 
,9mbust ible  s t ructure  of a size necessary to cover completely 
t ae  fire test  chamber and to accommodate the test  samples. 
The top shall be designed so tha t  it can be sealed against  the 
leakage of air into the fire test  chamber during test  and to 
permit the a t tachment  of test  samples. 

(b) One end of the test  chamber, designated as the "fire 
end," shall be provided with gas burners delivering flames 
upward against  the surface of the test  sample. The burners 
shall be spaced 6 to 12 inches from the fire end of the sample 
and 71/.2 ± 1~ inch below the under surface of the test  
sample. The burners shall be so located tha t  the flame is 
evenly distributed over the cross section of the furnace. The 
quali ty of fuel shall be uniform during any series of tests  
and shall be the same as used in the calibration tests  for t ha t  
series. Suitable controls shall be installed to assure a con- 
s tant  flow of fuel to the burners during periods of use. An 
adjustable air intake extending the entire width of the test  
chamber shall be provided at  the fire end. 

(c) The other end of the test  chamber, designated as the 
"vent end," shall be provided with a vent pipe fitted with a 
damper for regulat ing the velocity of the air flow in the 
chamber. The movement of air shall be by induced draf t  and 
shall be sufficient to provide draf t  in excess of t ha t  required 
for  test.  

NOTE: I t  h a s  b e e n  f o u n d  s a t i s f a c t o r y  to  h a v e  a b o u t  t w i c e  a s  m u c h  
d r a f t  a v a i l a b l e  a s  u s u a l l y  u s e d  in  a t e s t .  

A draf t  gage to indicate static pressure in the vent pipe 
shall be installed upstream of the damper and at  a point of 
minimum air turbulence. A light source shall be mounted 
on a horizontal section of the vent pipe, a t  a point where it 
will not be affected by flame in the tunnel, and a beam of 
light directed downward along the vertical axis of the vent 
pipe. A photoelectric cell of which the output  is directly 
proportional to the amount  of light received shall be 
mounted under the light source and connected to a meter  
suitable for indicating changes in smoke density. 

(d) A 16 or 18 gage unprotected thermocouple shall be in- 
serted through the floor of the test  chamber so tha t  the tip 
shall be 1 inch from the exposed surface of the test  sample 
and within 1 foot of the  vent end of the test  sample at  ap- 
proximately the center of its width. 
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3. Test Samples 

(a) The tes t  sample shall be at  least 2 inches wider t h i n  
the  interior width of the tunnel and the full length of the  
tunnel. It  shall be t ruly representa t ive  of the material  for  
which classification is desired. Propert ies  adequate for  
identification of the materials  or ingredients or both of 
which the tes t  sample is made shall be determined and re- 
corded. 

(b) The tes t  sample shall be conditioned to a constant  
weight  at  a tempera ture  of 70 _+ 5°F. and at a relative hu- 
midi ty of 35 to 40 per cent. 

(c) The tes t  sample shall be a t tached to the underside of 
the  removable top or placed on the tes t  chamber in a manner  
t ru ly  representat ive  of intended use. 

4. Test  Procedure 

(a) The removable top of the  tes t  chamber, with the  
sample at tached to its lower face or set in place, shall be 
placed in position and all joints  sealed against  the infiltra- 
tion of air. 

(b) The draf t  regulat ing damper shall be adjus ted  to es- 
tablish the standard air velocity ± 5 fee t  per  minute, deter- 
mined as follows: The average air velocity through the 
tunnel shall be measured at seven symmetrical ly placed 
points at  the vent  end on a line 6 inches above the bottom. 
The air flow shall be adjus ted  to give an average velocity 
thus  obtained of 240 _+ 5 feet  per  minute. The velocity ob- 
served at the center point under this condition shall be the  
s tandard air velocity. The corresponding reading on the  
draf t  gauge shall be noted, and this reading shall be main- 
tained throughout  the tes t  by regulation of the damper. The 
air supply shall be maintained at 70 ___ 5°F., and relative 
humidi ty  at between 35 and 40 per cent. 

(c) Prior  to the  s tar t  of any tes t  or series of consecutive 
tests ,  the tes t  chamber shall be preheated for  a minimum of 
10 minutes  with the removable top in place and with the  fuel 
supply equivalent to tha t  used in tests .  This preheat ing is 
for  the purpose of approximating the conditions tha t  will 
exist  following successive tests.  The photoelectric cell out- 
put  shall be observed immediately prior to each test .  
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(d) The ignit ing flame shall be lighted and adjusted as 
follows: The flame shall be such tha t  under the controlled 
conditions described above, a test  sample of select grade red 
oak flooring will spread flame 191/.2 feet  f rom the end of the 
igniting fire in 51/. 2 ± 1/2 minute. The test  shall be con- 
t inued for a 10 minute period unless the sample is com- 
pletely consumed in the fire area before tha t  time, in which 
case the tes t  shall be ended af ter  complete combustion 
occurs. 

NOTE : When setting up new test apparatus, it is suggested that the 
fuel supply be initially adjusted at approximately 4800 Btu per 
minute. 

(e) When the test  is ended, the gas supply shall be shut  
off, smoldering and other conditions within the test  duct 
observed, and the sample removed for fu r the r  examination. 

5. Calibration of Test Equipment 

(a) With the test  equipment adjusted as above described, 
a test  or series of tests shall be made, using select grade red 
oak flooring as the sample. Observations shall be made con- 
t inually and the time recorded when flame reaches the end 
point, t ha t  is 19~fi2 feet f rom the end of the ignition fire. The 
temperature  measured by the thermocouple near the vent 
end shall be recorded at least every minute and the photo- 
electric cell output  at  least every 15 seconds. 

(b) The temperature  and photoelectric cell readings shall 
be separately plotted on suitable coordinate paper. The 
average of the results of three calibration tests of select 
grade red oak flooring in which the flame spreads 191/2 feet  
f rom the end of the igniting flame in 51~2 minutes shall be 
considered as representing a classification of 100. 

(c) Following the calibration tests for red oak, a similar 
tes t  or tests  shall be conducted on samples of asbestos ce- 
ment  board, and the corresponding results plotted. These 
results shall be considered as representing a classification 
of 0. 

6. Classification 

(a) The flame spread classification shall be determined 
as follows : 

(1.) For  materials on which flame spreads 191/. 2 feet  
in 51/2 minutes or less, the classification shall be 100 times 
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51/.2 minutes  divided by the t ime in minutes  in which flame 
spreads 191/~ feet. 

(2.) For  materials on which flame spreads 191/2 fee t  
in more than 51/. 2 minutes but  not more than 10 minutes, the  
classification shall be 100 t imes 51~ 2 minutes  divided by the 
t ime in minutes in which flame spreads 191/2 feet,  plus one 
half the difference between this result  and 100. 

(3.) For  materials on which flame spreads only par t  
way  then ceases to continue or recedes, the classification 
shall be 100 times the distance in feet  from the ignit ing 
flame to the extreme flame travel  on the sample divided by  
191/~ feet. 

(b) The tes t  results for  fuel contr ibuted and smoke shall 
be plotted, using the same coordinates, and comparison of 
the  areas under the respective curves will establish a nu- 
merical classification by which the performance of the  ma- 
terial may  be compared with tha t  of asbestos cement board 
and select grade red oak flooring which have been arbi t rar i ly  
established as zero and 100, respectively. 

NOTE: Al lowance  should be m a d e  for  accumula t ion  of soot  and  
dus t  on the  pho toe lec t r i c  cell du r ing  the  tes t .  

Materials of 0 flame spread classification having highly 
insulating properties may  show an apparent  contribution of 
fuel due to the lessened heat  loss through the sample. 

7. Analysis of Products of Combustion 

Although not required as a par t  of this procedure, prod- 
ucts of combustion may  be drawn from the tes t  duct during 
the progress  of the tes t  for  chemical analysis to determine 
degree of toxicity or other  characterist ics tha t  might  be of 
concern considering the intended use of the material  under- 
going test .  
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78 L i g h t n i n g  Code, 1957 . . . . . . . .  50 

80-90 Series: Construrtion 
80 Protec t ion  of Openings.  1941 . . . . .  50 
81 F u r  Storage,  Clean ing ,  F u m i g a t i n g ,  1957 .50 
82, 82A Inc inera tors ,  Rubb i sh  H a n d l i n g ,  '58 .50 
83 Trans i t  Operat ions,  1952 . . . . . . .  50 
80 Ovens and Furnaces ,  Class A, 1950 . . 1.00 
87 P ie r s  and Wharves,  1954 . . . . . . .  35 
88 Garages,  1957 . . . . . . . . . .  50 
90A Air  Condi t ion ing  Systems, 1958 . . .59 
90B W a r m  Air  H e a t i n g ,  Residences,  1956 . .95 
91 Blower and Exhaus t  Systems. 1949 . , .25 
93 Dehydrators  and Dr iers ,  1954 . . . . .  25 

1O0 Series: Safety to Life 
101 B u i l d i n g  Ex i t s  Code, 1958 . . . .  1.50 
102 Places Outdoor Assembly,  1957 . . . .  50 

200 Series: Building Construction 
211 Chimneys and  Flues ,  1957 . . . . . .  50 
213 Spark  A r r e s t e r s ,  1~36 . . . . . . .  25 
220 Std.  Types of B u i l d i n g  Construction.  '56 .25 
223 F i r e  Protect ive Constr. on the  F a r m , ' 5 3  .35 
924 Homes. Camps in  Fores ted  Areas, 1953 .35 
231 General  Storage S t anda rd , .  1956 . . . .  35 
232 Pro tec t ion  of Records. 1947 . . . . .  1.00 
941 Bldg.  Construct ion Operat ions,  "58 . . .35 
251 F i r e  Tests Bldg,  Mater ia ls .  1958 . . ,50 
252 F i r e  Tests Door Assemblies. '58 . . . .  40 
255 F lamespread  of Bldg.  Mater ia l s ,  1958 . .35 
258 F i r e  Tests Roof Coverings, "58 . . . .  50 

300 Series: Marine 
302 Motor  Craf t ,  1957 . . . . . . . . .  50 
303 Boatyards  and Mar inas .  1957 . . . . .  50 
304L Pe t ro leum Wharves,  1938 . . . . . .  25  
306 Gas Haza rds  on Vessels, 1951 . . . .  25 
307 Operat ion of M a r i n e  Termina l s ,  1951 , .25 
9 1 2  Vessels. Construct ion and Repa i r .  1951 . 1 5  

400 Series: Aviation 
402 Ai rc ra f t  Rescue Procedure,  1954 . . . .  35 
403 Ai rc ra f t  Rescue Equ ipmen t .  1958 . . 1,00 
404 Sta t ic  Electr ic i ty .  Ai rcraf t ,  1954 . . .15 
405 I n e r t t n g  Fue l  Tanks.  1957 . . . . . .  50 
406 F i r e  Dept.  H a n d l i n g  Crash F i res .  1955 .85 
407 F u e l i n g  Aircraf t .  1958 . . . . . . .  75 
408 Ai rc ra f t  1land Ex t ingu i she r s ,  1958 . . ,25 
409 Ai rc ra f t  H a n g a r s ,  1958 . . . . . . .  75 
413M Proper t ies  Avia t ion  Fuels ,  1957 . . ,50 

500 Series: Ground Transportation 
501 Tra i l e r  Coaches and Tra i le r  Courts. 1952 ,50 
505 I n d u s t r i a l  Trucks. 1957 . . . . . . .  50 
5 1 2  Truck F i r e  Protect ion.  1955 . . . . .  25 

600 Series: Operating Methods 
601 The  W a t c h m a n ,  1956 . . . . . . . .  8 5  
604 Sa lvag ing  Operat ions,  1954 . . . . . .  50 

700: Classification, Treatment Materials 
701 Flameproofed Textiles, 1951 . . . . .  85 

800 Series: Radloztctive Materials 
801 Radioactive Mate r ia l .  Labs . ,  1955 . . . 5 0  


