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Report of Committee on Fire-resistive 
Construction. 

Fire Tests. 
The Committee, realizing the importance of having standards estab- 

lished as nearly as possible in harmony with the ideas of all investigators 
in the same line of work, undertook the assembly of a joint conference of 
technical societies interested in the subject. This effort was eminently 
successful, and the specifications herewith presented as a part of this 
Committee's Report were drafted by the Joint Conference composed of 
representatives from the following national technical o rgan iza t ions : -  

National Fire Protection Association. 
American Society foriTesting Materials. 
U. S. Bureau of Standards. 

.... l~'ational Board of Fire Underwriters. 
Underwriters' Laboratories. 
Associated Factory Mutual Fire Insurance Companies. 
American Institute of Architects. 
American Concrete Institute. 
American Society of Mechanical Engineers. 
American Society of Civil Engineers. 
Canadian Society of Civil Engineers. 

These Specifications were presented for consideration in tentative 
form in 1917, and were finally adopted by the Association in their present 
form in 1918. 

The Specifications are in official use in the control of fire tests at tile 
Underwriters' Laboratories and by the U. S. Bureau of Standards. They 

• have also been formally endorsed by the American Society for Testing 
Materials, American Society of Mechanical Engineers, American Concrete 
Institute, National Board of Fire Underwriters, and the Associated Factory 
Mutual Fire Insurance Companies, and will be presented for letter ballot, 
or other final action, in due course of procedure in those organizations. 
They will be presented to the other co-operating societies at their next 
regular meeting. " 

The value of having these Specifications issued with such endorsements 
can hardly be over-estimated. It  means that henceforth official fire tests 
in any part of the country in order to receive recognition by any or all of 
the above named technical organizations, must be conducted in accordance 
with these Standard Specifications. It is, therefore, apparent that they 
must eventually become the measure of performance for tests made to 
demonstrate the merits of a particular building material or form of con- 
struction for a municipality. That would remove much of the confusion 
and uncertainty which has frequently resulted from such tests. Incident- 
ally, it will be of financial advantage to the person or company having a 
test made, for a test 'conducted under these Specifications by any com- 
petent disinterested experts, properly reported and attested, should be 
authoritative and acceptable everywhere. 
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Standard Specifications for Fire Tests of Building 
Materials and Construction. 
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Ti m e  a h o u r s ,  

Standard Time T e m p e r a t u r e  Contro l  C u r v e  for Fire  Tests. 

TIme- 
Temperature 
Curve. 

Determination of 
Temperatures. 

Classification as 
Determined by 
Test .  

Control of Fire Tests. 
1. The conduct  of fire tests  of mater ia ls  and construct ion shall be 

control led by the  s t andard  t ime- tempera tu re  control  curve shown in Fig.  1. 
The  points on the  curve which de te rmine  its character  are,  

I000 ° F.  at 5 minutes, 
1300 ° F. at  10 minutes, 
1550 ° F. at  30 minutes, 
1700 ° F. at 1 hour, 
1850 ° F. at 2 hours,  
2000 ° F. at 4 hours,  
2300 ° F. at 8 hours. 

2. (a) The t empera tu re  fixed by the curve shall be deemed to be the 
average  t rue  t empera tu re  of the  furnace gases as obtained from the  read- 
ings of several  thermo-couples  (not less than  three) symmetr ical ly  disposed 
and  dis t r ibuted in such a m a n n e r  as to show the  t empera tures  of the  gases  
near  all parts  of the sample .  

(b) The  t empera tu res  shall  be read at  intervals not  exceeding  5 min-  
utes  dur ing  the  first hour,  and  the rea f t e r  the  intervals  may be increased 
to not  more  than  15 minutes .  

3. Fire-resls t ive mater ia ls  and construct ion shall be classified in 
accordance with the  degree  of protect ion they affor~ when  measured  by a 
fire tes t  conduc ted  in conformity  wi th  the  s t andard  t ime- tempera ture  
control  curve as, 
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4 hour  protection, 
2 hour  protection, 
1 hour-protect lon,  • 
½ hour  protection,  
1A hour  p ro tec t ion .  

O t h e r  classes m ay  be in te rpo la ted  or  added as needed.  

4. (a) T h e  tes t  s t ruc tu re  m a y  be located a t  any  place where ' a l l  the  
necessary  facilit ies for proper ly  conduc t ing  the  tes t  are provided.  

(b) En t i r e  f reedom is left  to each inves t iga to r  in the  des ign of his 
tes t  s t r ne tu r e  a n d  the  n a t u r e  a n d  use of fuel,  so long as the  tes t  require-  
m e n t s  are  me t .  

5. T h e  mate r ia l  or cons t ruc t ion  cons t i t u t ing  the  tes t  sample  shal l  be 
t ru ly  r ep re sen ta t ive  of rogu la r  pract ice.  

Conduct of Tests. 
6. The  fire tes t  on the  sample  wi th  i ts appl ied load, if any,  shal l  be 

con t inued  unt i l  fa i lure  occurs  or unt i l  it has  wi ths tood  the  tes t  condi t ions  
for a per iod equal  to one  and  one- four th  t imes  t h a t  for which  classification 
is desired.  

,7. A second tes t  wi th  dupl ica te  sample  shal l  be made  to de t e rmine  
the  effect of a hose s t r eam on a sample u n d e r  fire test ,  the  wa te r  be ing  
appl ied a t  the  end  of a per iod equal  to th ree - four ths  of t h a t  for  which  
classification is desired,  bu t  no t  l a te r  t h a n  one hou r  a f te r  the  b e g i n n i n g  of 
the  test ,  except  t h a t  for classification periods of one-ha l f  hou r  or less the  
fire s t r eam tes t  may  be omi t ted .  

8. The  size of nozzle, wa te r  pressure a n d  t ime of wa te r  appl ica t ion 
shal l  be as indica ted  in Tab le  I. T h e  hose s t r eam shal l  be first d i rec ted  
a t  the  middle  of the  sample  a n d  t hen  a t  all pa r t s  of the  exposed faces,  
changes  in d i rec t ion be ing  m a d e  slowly. 

TABLE ]. 

T e s t  S t r u c t u r e s .  

Test Sample. 

Fire Test ,  

Fire Stream Test. 

Appllcution 
of Water.  

Size of W a t e r  T i m e  of 
T y p e  of  l l o s e  Nozzle P re s su re  Appl i -  

P a r t s  of  S t r u c t u r e  P ro t ec t ion  in. a t  Nozzle  ca t ion  
lb. min .  

Floors  and  Roofs . . . . . . . . . . . . .  4 hour  
2 t* 

" 
$~ , ,  

Walls ,  Columns and  Par t i t ions  4 '* 

1 '* 

4~ 
~6 

61 
41 
1( 
(I 

50 
50 
50 
30 
15 

50 
30 
30 
30 
15 

10 
5 
2.5 
1 
1 

5 
3 
2.5~ 
1 
1 

9. Fo r  any  mate r i a l  or cons t ruc t ion  in t ended  to carry  load o the r  t han  
its' own weight ,  t he  full r a ted  safe work ing  load shal l  be appl ied d u r i n g  
the  en t i re  fire test ,  also d u r i n g  the  fire s t ream test .  Af te r  comple t ion  of 
t h e  fire s t r e a m  test ,  the  sample  shall  be sub jec ted  to excess loading  as 
prescr ibed unde r  specif icat ions for the  di f ferent  s t ruc tu ra l  parts .  

L o a d i n g .  



Size of Sample. 

Time of Testing. 

Plasterlng. 

Loading. 

Requirements. 

Floor and Roof Tests. 
10. For  floor a n d  roof tes t s  the  sample  shal l  be of such  a 's ize  t h a t  

the  m i n i m u m  span  of the  suppor t i ng  b e a m s  of the  floor a rch  shal l  be  
twelve  feet ,  a n d  the  suppor t i ng  beams  and  g i rders  shal l  h a v e  a c learance  
of a t  leas t  e igh t  inches  f rom the  warts of the  tes t  s t r u c t u r e .  

11. T h e  floor m a y  be  t es ted  as soon a f t e r  cons t ruc t ion  as  desired,  
b u t  wi th in  for ty  days.  Artif icial  d ry ing  will be  al lowed if desired.  

12. I f  t he  cons t ruc t ion  is to be  p las te red  in 'p rac t ice ,  t he  sample  shal l  
be  p las te red  in the  same m a n n e r .  

13. The  floor shal l  be  loaded in a m a n n e r  to deve lop  in each m e m b e r  
of the  cons t ruc t ion  s tresses  equa l  to the  m a x i m u m  safe work ing  stress  
a l lowed in the  ma te r i a l  of the  m em ber .  

14. T h e  t e s t  shaU no t  be  r ega rded  as successful unless  the  fol lowing 
condi t ions  a re  m e t : - -  

(a) T h e  floor or roof shal l  have  sus ta ined  safely the  full r a t ed  safe 
work ing  load d u r i n g  the  fire t es t  w i t h o u t  passage  of flame, for a per iod 
equa.1 to one  a n d  one- four th  t imes t h a t  for  which  classification is desired.  

(b) T h e  floor or roof shal l  h a v e  sus ta ined  safely the  full r a t ed  safe 
work ing  load d u r i n g  the  fire strean~ tes t  as p resc r ibed  by  Sections 7 and  8 
w i thou t  passage  of flame, a n d  a f t e r  i ts  comple t ion  shall  sus ta in  a to ta l  
load equal  to the  dead  load plus two a n d  one-ha l f  t imes  the  des igned  live 
load. 

Size of Sample. 

Determination of 
Temperatures. 

Position of 
Nozzle. 

Requirements. 

N o n - B e a r i n g  P a r t i t i o n  T e s t s .  

15. F o r  pa r t i t ion  tes ts  the  a r i a  of the  sample  shal l  be no t  less t h a n  
100 square  fee t  a n d  no  d imens ion  less t h a n  9 feet .  

16. T e m p e r a t u r e s  on  the  ou t e r  surface of the  pa r t i t ion  shal l  be  r ead  
by  t he rmomete r s ,  no t  less t h a n  five, symmet r ica l ly  disposed a n d  placed 
aga in s t  the  surface  of the  pa r t i t ion  w i th  the i r  bu lbs  proper ly  pro tec ted  
aga in s t  r ad ia t ion  of hea t .  

17. The  d is tance  of the  nozzle f rom t h e p a r t i t i o n  d u r i n g  the  applica-  
t ion of wa te r  shal l  be  not  more  t h a n  t w e n t y  fee t  w h e n  the  hose s t r eam is 
appl ied approx ima te ly  no rma l  to the  surface  of the  par t i t ion ,  which  dis- 
t ance  shal l  be  reduced  by  one foot  for each  ten  degrees  of ang le  f rom the  
n o r m a l  w h e n  t he  hose s t r eam is appl ied a t  a n  ang le  to the  surface of the  
par t i t ion .  

18. The  t e s t  shal l  no t  be r ega rded  as successful unless  the  fol lowing 
condi t ions  are  m e t : - -  

(a) T h e  par t i t ion  shall  h a v e  wi ths tood  safely the  fire t es t  for a per iod 
equal  to one and  one- four th  t imes  t h a t  for  which  classif ication is desired.  

(b) T h e  pa r t i t ion  shal l  h a v e  wi ths tood  the  fire s t r e a m  tes t  as pre- 
scr ibed in Sect ions  7 a n d  8. < 

(c) No fire shal l  h a v e  passed t h r o u g h  the  par t i t ion  d u r i n g  the  pre-  
scr ibed fire periods.  

(d) T ransmiss ion  of h e a t  t h r o u g h  the  par t i t ion  d u r i n g  the  prescr ibed 
fire per iod shal l  no t  h a v e  b e e n  such as to raise the  t e m p e r a t u r e  on i ts  
ou te r  surface in excess of 300 ° F a h r e n h e i t .  

(e) Pa r t i t ion  s b a l l n o t  h a v e  warped ,  bu lged  or d i s in t eg ra t ed  u n d e r  
ac t ion of fire or  w a t e r  to such  a n  e x t e n t  as to be unsafe .  
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