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T.OREWORD

The sources of the information contained herein

are  the  pub l ished repor ts  o f  f i re tes ts  conducted  in  accord-

ance with the Standard Methods of Test adopted by decree
of the tr'rench Governrnent.

Tests of assernbl ies that contain rnater ials ident i  -

f ied bytrade narne only have been excluded frorn this paper
because these assernbl ies are not adequately ident i f ied by
description and it would be difficult to apply the inforrnation
to Canadian pract ice.

( i )



SPECIAL INTRODUCTION

THIS PUBLICATION HAS BEEN PREPARED

TO MAKE AVAILABLE TO CANADIAN READERS

PUBLISHED INT'ORMATION ON FIRE ENDURANCE OF

BUILDING ASSEMBLIES OF THE FIRE RESEARCH

ORGANIZATION IN FRANCE. IT IS INTENDED FOR

INFORMATION PURPOSES ONLY AND IS NOT TO BE

REGARDED AS AN OFFICIAL LISTING OR RATING.

SUPPLEMENT NO. Z TO THE NATIONAL BUILDING

CODE PROVIDES SUCH RATINGS FOR COMMON

MATERIAI^S AND SYSTEMS CAPABLE OF BEING

IDENTII ' IED ADEQUATELY BY DESCRIPTION, WHICH

MAY BE USED IN THE ABSENCE OT' SPECIFIC TEST

INT'ORMATION OR OTHER CERTIFICATION. BUT

THE DESIGNER, MANUFACTURER, OR BUILDING

OT'FICIAL MAY FIND IT NECESSARY TO EXERCISE

JUDGEMENT ON MATERIA]*S OR SYSTEMS DIFFERING

FROM THOSE FOR WHICH TEST OR RATING INFORMATION

IS AVAILABLE, AND IN SUCH CASES THE INFORMATION

NOW ASSEMBLED MAY BE USEFUL.

ALL THE TEST INFORMATION IN THIS PUBLICATION

IS INCLUDED WITH THE PERMISSION OF THE ORIGINAL

AUTHORS. IN MANY CASES THE DETAILED DESCRIPTIONS

PROVIDED IN THE ORIGINAL PUBLICATIONS HAVE HAD

TO BE ABBREVIATED OR OMITTED. REFERENCE SHOULD

ALWAYS BE MADE TO THE ORIGINAL PUBLICATIONS FOR

VERIFICATION OF THE DESCRIPTION AND METHOD OF TEST

BEFORE PI.ACING GREAT WEIGHT ON INDIVIDUAL VALUES.

THE VARIOUS ITEMS ARE CROSS-RET'ERENCED TO THE

BIBLIOGRAPHY WHICH LISTS THE SOURCE PUBLICATIONS.

NO REPRODUCTION SHOULD BE MADE OF ANY OF THIS

MATERIAL WITHOUT THE PERMISSION OF' THE ORIGINAL

PUBLISHERS.

( i i )
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A SELECTION OF STANDARD FIRE ENDURANCE TESTS

BY THE FIRE RESEARCH STATION IN FRANCE

by

Murdoch Galbreath

The National Bui lding Code of Canada recognizes

severa l  s tandard  rne thods  o f  tes t  fo r  f i re  endurance o f

bu i ld ing  cornponents .  These are :

I .  CSA 854.3  and 5  o f  the  Canad ian  Standards

As soc ia t ion ;

Z .  ASTM El19  and E l52  o f .  the  Arner ican  Soc ie ty

fo r  Tes t ing  and Mater ia ls ;

3. BS 476 ot the Bri t ish Standards Inst i tut ion.

These tests al l  fo l low the sarne general  l ines but

di f fer in detai ls.  There is rnuch test inforrnat ion avai lable

that is based on the French f i re test,  and though i t  rnay not

be considered to rneet the provisions of the Nat ional Bui lding

Code, i t  can provide useful  inforrnat ion relat ing to the f i re

perforrnance of bui lding assernbl ies.

The Standard  F i re  Tes t  used in  France is  the  resu l t

o f  an  order  concern ing  f i re  res is tance o f  bu i ld ing  cornponents

issued by  the  Min is t ry  o f  the  In te r io r  in  January  1959.

An exarninat ion of the condit ions of test shows a broad

sirni lar i ty between the French test and those noted above,

except  in  the  s ize  o f  the  tes t  spec i rnens .

T.URNACE TEMPERATURES

In  the  French tes t ,  fu rnace te rnpera tures  fo l low

a t i rne- te rnpera ture  curve  based on  the  e>qr ress ion

T -  To = 345 Logr '  (8 t  + I )

the ternperature in the vic ini ty of the specirnen

d e g r  e e s  C e l s i u s

T i s

in

where



z

the ternperature at the start

d e g r e e s  C e l s i u s

o f  the  tes ti s
o

1n

i s

of

T

the t i rne in rninutes frorn the beginning

t h e  t e s t .

Ternpera tures  a t  se lec ted  t i rne  in te rva ls  fo r  the  ASTM/CSA,
U.  K .  and French tes ts  a re  shown in  Tab le  I .

The French tes t  p rov ides  s l igh t ly  lower  te rnpera tures
between l0 and 30 rnin but catches up at I  hr and after that is
a l i t t le higher than the ASTM test.  Furnace ternperatures in
the  ASTM,  the  CSA,  and the  French tes t  a re  rneasured by
ther rnocoup les  enc losed in  rne ta l  tubes .  In  the  Br i t i sh  tes t
bare  ther rnocoup les  are  used;  th is  tends  to  rnake th is  tes t
a  l i t t le  less  severe  in  the  ear ly  s tages .

THERMOCOUPLES ON THE UNEXPOSED FACE

In  the  French f i re
une>q)osed face  are  covered

and CSA tes t  rne thods .

HOSE STREAM

test,  therrnocouples on the

by  asbes tos  pads  as  in  the  ASTM

T h e r e  i s  n o  p r o v i s i o n  f o r  a  h o s e - s t r e a r n  t e s t
in  the  French regu la t ions"  I t  i s  a rgued tha t  the  hose s t rearn
is rarely a signi f icant factor in the test.  I t  was rernoved
f ro rn  the  Br i t i sh  tes t  in  1953.

SIZE OF TEST SPECIMEN

The rninirrrulTr size of test specirnen is less in
the  French tes t  than in  the  o ther  tes t  rne thods  descr ibed.
Walls and part i t ions are Z rn (6 f t  Z in.  )  by Z rn (6 f t  Z in.  )
ins tead o f  10  by  I0  f t  as  in  the  Br i t i sh  tes t  o r  9  f t  and I00  sq  f t
as in the ASTM test.  A cornparison of the rninirnurn sizes
for  tes t  spec i rnens  is  shown in  Tab le  I I .  A  no te  to  the  French
regu la t ions  says  tha t  the  rn in i rnurn  s izes  w i l l  be  inc reased
as soon as  changes in  the  fu rnaces  can be  e f fec ted .  The tes t
repor ts  pub l i shed ind ica te  tha t  th is  has  no t  ye t  been done.
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In  assernb l ies  tha t  fa i l  by  te rnpera ture  r i se  on
the  unexposed sur face ,  i t  rnay  be  assurned tha t  the  s ize  o f
the specirnen is not l ikely to inf luence the result  s igni f icant ly.
when col lapse of the specirnen is the end point of  the test,
however ,  s ize  w i l l  have sorne  bear ing  on  the  resu l t ,  a r though
i t  i s  the  prac t ice  o f  the  French tes t ing  au thor i t ies  to  app ly
addit ional load to the test assernbly to cornpensate for the
reduc t ion  in  s ize .

FIRE ENDURANCE CRITERIA

There  are  four  c r i te r ia  fo r  fa i lu re  in  the  French
f i re  tes ts  and th ree  c lass i f i ca t ions  o f  f i re  endurance.  The
e n d  p o i n t s  a r e :

l .  Structural  stabi l i ty.  This includes the abi l i ty
of an elernent to sustain the appl ied loads and to perforrn
i ts intended funct ions.

Z. Adequate therrnal insulat ion.

3 .  Res is tance to  the  passage o f  f la rnes .

4" No ernission of f larnrnable gases on the
non-e>ryosed face .

Fai lure of therrnal insulat ion is def ined as the t i rne
when the  average te rnpera ture  r i se  on  the  non-e>qposed face
reaches 140c"  (zszE"  )  above the  te rnpera ture  a t  the  s ta r t  o f
the test or when the rnaxirnurn ternperature r ise at any point
r e a c h e s  1 8 0 c "  ( 3 2 4 F " 1 .  T h i s  i s  t h e  s a r n e  a s  i n  t h e  o t h e r  t e s t
rne thods  descr ibed.

The c lass i f i ca t ions  adopted  in  the  French tes t
fo r  behav iour  in  the  f i re  tes t ;  a re  as  fo l lows.

(a )  I 'S tab les  au  feur r  descr ibes  the  per fo r rnance
of elernents for which only cr i ter ion No. t  -  structural
s tab i l i t y  -  i s  requ i red .

(b )  I tpare- f la rn rnes t '  descr ibes  the  per fo r rnance
of elernents for which the cr i ter ia of structural  stabi l i ty,
res is tance to  the  passage o f  f la rnes ,  and no  ern iss ion  o f
f la rn rnab le  gases  (Nos.  l ,  3 ,  and 4  above)  a re  requ i red .
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(c )  r rcoupe feur t  descr ibes  the  per fo r rnance o f

elernents for which al l  of  the cr i ter ia descr ibed above (1 -   )
a re  requ i red .  Degrees  o f  f i re  endurance in  re la t ion  to  the

above classi f icat ions are e>q)ressed in the fol lowing incrernents,

6  h r ,  4 h t ,  3  h r ,  } h t ,  t |  f r r ,  I  h r ,  L 1 n " ,  a n d  *  t " r "  F o r

elernents transparent to heat such as glass products, and
for rnetal  panels,  therrnocouples are mounted at distances

frorn the centre of the test specirnen of 0.5 rn (Z f t  0 in.  )
a n d  I  r n  ( 3  f t  3  i n . )  a n d  1 . 5  r n  ( 5  f t  0  i n . ) .

TEST REPORTS

Sumrnary extracts frorn publ ished reports of
French f i re tests covering assernbl ies that can be ident i f ied

without reference to trade narne are included in Appendix A.

The inforrnat ion is taken frorn:

Cahiers du Centre Scient i f ique et Technique

du Bf, . t i rnent No" 71, Cahier 602, Decernber 1964,

d e s c r i b e d  a s

rrTableau R6capitulat i f  g6n6ra1 des classernents

re la t i f s  )  la  16s is tance au  feu .  r l

I t  should be noted that the br ief  descr ipt ions

in the tables do not ful ly ident i fy the test specirnens.

Methods of fastening, for exarnple, can be of great

irnportance. The r ight-hand colurnn in each table refers

to the Cahiers of the Centre Scient i f ique et Technique du
B6.t i rnent,  where rrrore detai led reports of the tests are
given. For exarnple, 27 /Z3Z in the table rneans No. 27

of Cahier ?32 du Centre Scient i f ique et Technique du

B6.tirnent.

In  the  or ig ina l  re fe rence docurnent  (No.  71 ,
Cah iers  602)  there  are  descr ip t ions  o f  364 tes ts .  On ly  56

of  these have been reproduced in  th is  paper .  Sorne o f  these

were  orn i t ted  because the  f i re  endurance was less  than

l5  rn inu tes ,  and sorne  because the  tes t  spec i rnens  were  very

srnal l .  By far the greater nurnber of ornissions, however,

has  been because tes t  spec i rnens  inc luded rna ter ia ls  descr ibed
by trade narrre that consequent ly could not be adequately
ident i f ied or compared with North Arnerican products.
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For  each o f  the  tes t  re fe rences  shown in  Append ix  A ,
an  Eng l ish  vers ion  has  been prov ided inc lud ing  convers ion  o f
units of rneasurernent to North Arnerican pract ice. The
descript ions in Engl ish in Appendix B include supplernentary
inforrnat ion derived frorn the rnore detai led test reports
re fe r red  to  in  Append ix  A .

l .
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TABLE I

COMPARISON OT' TIME TEMPERATURE CURVES

IN THE STANDARD TESTS

'F  Equ iva len t  degrees  Fahrenhe i t  a re  shown be low degrees  Ce ls ius

f o r  A .  S .  T .  M .  t e s t .

Tirne

Furnace T e r a t u r e s  o C

c.  s .  A.
and

A.  S .  T .  M .
U.  K . France

5 rnin

10 rnin

30 rnin

I hr

2}:.r

3h r

4 b l

538*
(1000 'F )

704
( l  300 ' r ' )

843
(1550 "F )

927
(  I  700"  F )

1010
(1850 "F )

to52
(  1  925 '  F )

l  093
(2000 ' r ' )

538

704

843

927

l0 l 0

107  5

t lzr

556

659

8Zl

925

roz9

I  090

I133



T A B L E  I I

MINIMUM DIMENSIONS FOR TEST SPECIMENS

IN THE STANDARD TESTS

Elernent
Minilnurn Dirnens ions of Specirnen

ASTM/csA I u. tu. | 
"ranceik

Door s and

S c r  e e n s

t o  r e p r e s e n t

instal lat ion**

t o  r e p r e s e n t

installation**

l .  l 0  r n  ( 3  f t  7  i n .  )  x

1 . 7 0  r n  ( 5  f t  7  i n .  )
p r o p o s e d

2 r n  ( 6  f t  7  i n . l  x  2 . 5 r n
( 8  f t  2  i n . )

Wal ls and

Part i t ions
9 ft and

I 0 0  s q  f t

10  f t  x  10  f t ? rn  (6  f t  7  i n . )  x  Z  rn
(6  f t  z  i n . )
pr  opos ed
3 - (9 f t t 0 i n . ) x3 rn
(9  f t  t 0  i n .  )

Colurnns 9 f t I 0  f t 2 . 30  rn  ( 7  f t  6  i n .  )
p roposed

3 tn (9 ft  I0 in. )

Bearns I Z ftx**. 10 f t 4  m  (13  f t  Z  i n "  )

Floor  s 12 f t  and

1 8 0  s q  f t

I 0 f t x I 0 f t 3 rn  (  9 f t t 0 i n . )  x
4 rn ( l 3 f t  2 i n . )

i k  Proposed d i rnens ions  are  those wh ich  w i l l  corne  in to  e f fec t  in  France

when changes in  fu rnaces  are  rnade (see tex t ) .

>k'k No rninirnurn dirnension specif ied but the test specirnen is required
to  represent  tha t  wh ich  wou ld  be  ins ta l led  in  a  bu i ld ing .

r '<) l<>k lZ f t  is a rninirnurn dirnension for steel bearns in CSA test,  ASTM EIIg

has no provisions for test ing bearns other than in a f loor assernbly.



APPENDIX A

Tableau R6capitulat i f  G6n6ral  des Classernents Relat i fs

).  Ia R6sistance au Feu. Cahiers du Centre Scient i f ique

etTechn ique duB6. t i rnent  No.  71 ,  Cah ier  502,  Dec .  1964.
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LEGENDES DES SYMBOLES

El6rnents de construction:

MC.

Hb.
Pt .

Pu.

P r .

P r t .

Pe .

Murs  e t  c lo isons .

Hublots.

P o r t e s .

Poteaux.

P lanchers .

Plancher s translucides.

Pout r  es .

Essa i  sp6c ia l .

Classernent r6sultant de Fappl icat ion dtune peinture

ou dlune enduct ion protectr ice sur les faces ext6r ieures

de lr6l6rnent (MC ou Pt) ou l rhuisserie.

C Las s ernents :

S. F. Stabilit6 au feu.

P. Fl"  Pare - f larnrnes.

C.  F .  Coupe- feu .

NC.  Non c lassab le  (dur6e  de  r6s is tance au  feu  <15 rnn) .

Rens eignernents suppl6rnentair  es :

DS.

c .

C r i t b r e s  d e  f i n  d t e s s a i :

Echauff ernent rnaxirnal tr op 61ev6.

Echauffernent rnoyen trop 6Lev6.

Flbche d6passant la valeur cr i t ique.

Inflarnrnation de la face non eq)os6e ou

passage de gaz suscept ibles dr€tre enf larnrn6s.

Per fo ra t ion .

Affais sernent ou 6croulernent

Arr0t de l tessai au bout drune dur6e f ix6e contractuel lernent,

116l6rnent cont inuant )  sat isfaire aux condit ions requises.

Risques part icul iers i rnposant l tarr€t i rnrn6diat :

danger s6r ieux d!6croulernent par exernple.
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APPENDTX B

GENERAL SUMMARY OT' FIRE RESISTANCE CLASSIFICATIONS

(Englieh translatlon of Appendlx A to thie paper.including
Borne eupplernentary information taken from detailed test
repotts referred to in Appendtx A. )



B - Z

MEANING OF SYMBOI,S

Elernente of Construction

MC
Hb
Pt

Pu
P r
Pr t
P e

Wal ls  and Part i t ione

Ports  ( round windows)

Door s

Colurnns

Floor  s

Translucent  F loors

Bearne

Spec ia l  t es t

Classi f icat ion due to appl icat ion of  paint  or

protect ive cover ing on exter ior  sur faces of  wal l

of door or frarne

Classi f icat ion of  F i re Resistance

S F

PFI

C F

NC

Structura l ly  s table in  f i re

Barr ier  to  f larnes

Fire stop

Not  c lass i f iab le ( f i re  res is tance less than t5 rn in)

Suppl ernentar y Inf orrnation

DS

Cri ter ia  for  terrn inat ing teet

ATtO Maxir rurn ternperature r ise too h igh

AT  Ave rage  te rnpe ra tu re  r i se  t oo  h igh
lTl

F Def lect ion succeeding the cr i t ica l  va lue

I  F larn ing on the non-e>rposed face or

passage of  f larnrnable gases

P Perforat ion of  the e lernent

A or  E Destruct ion or  co l lapse

S End of  test  at  an agreed t i rne.  The e lernent

cont inuing to sat is fy  a l l  the requi red condi t ions

R Part icu lar  hazards requi r ing i rnrnediate terrn inat ion

of  test :  for  exarnple,  ser ious danger of  co l lapse.
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