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FIRE RESISTANCE RATINGS 

INTRODUCTION 

The fire resistance ratings included in this 
document are substantially the same as those 
formerly in Appendix 4.1.B of the National Build­
ing Code 1953. Major changes are being considered 
by the Associate Committee on the National 
Building Code who are establishing a fire rating 
board to study and interpret all fire test reports 
and establish fire resistance ratings. This proposed 
program will take some time before it is effective, 
however, and it is hoped that this revision of the 
old Appendix 4.1.B will continue as a useful source 
of information in conjunction with the Code until 
this can be done. 

The requirement of the National Building Code 
for fire endurance is that a construction should 
have been tested in accordance with the Standard 
Methods of Fire Tests of Building Construction 
and Materials (ASTM E119-58) of the American 
Society for Testing Materials and/or Fire Tests on 
Building Material and Structur-es, B.S. 476, Part I, 
1953, of the British Standards Institution. 

The information included in the following tables 
covers forms of building construction which have 
bee.l tested in accordance with the standard test 
as it applied when the test was made. The design of 
the furnace and of the test sample establish con­
ditions which are intended to simulate as far as 
possible conditions which would arise in an actual 
fire and to provide a uniform basis for comparing 
the results. 

This list of fire resistance ratings is not intended 
to be exclusive. There are available many additional 
reports of tests meeting the requirements of the 
National BUHding Code. These have been omitted 
from this document, some because of copyright 
restrictions, some because they cover proprietary 
products whose exact description the manufacturer 
is unwilling to disclose and a considerable number 
of British tests that are alreadv available in a 
convenient form. . 

The followin~ list of references covers additional 
information which may be found to be useful as a 
source of further material. 

1. Building Materials List published by Under­
writers' Laboratories Inc. and available from 
Underwriters' Laboratories of Canada, Scar­
borough, Ontario. The Building Materials 
List includes a compilation of constructions 
tested in accordance with the standard 
method of test and retained under the Under­
writers' Label and J nspection Service. A large 
number of proprietary constructions are 
covered in this booklet which is also a valuable 
source of information on fire endurance and 
the fire hazard classification of building 
materials (flame spread). 

2. National Bureau of Standards, Washington, 
has published a number of papers on fire 
endurance. These include the more common 
forms of construction such as brick walls, 
concrete floors, etc. The Building Materials 
and Structures Reports of this organization 
may be obtained from the Superintendent of 
Documents, U.S. Government Building 
Offices, Washington 25, D.C. 

The following is a list of some of the publications 
on fire endurance since 1940. 

BMS71 Fire Tests of Wood and Metal Framed 
Partitions 

BMS113 Fire Resistance of Structural Clay Tile 
Partitions 

BMS117 Fire Resistance of Walls of Lightweight 
Aggregate Concrete Masonry Units 

BMS120 Fire Resistance of Walls of Gravel­
Aggregate Concrete Masonry Units 

BMS123 Fire Tests of Wood-Framed Walls and 
Partitions With Asbestos-Cement 
Facings 

BMS124 Fire Tests of Steel Columns Protected 
With Siliceous Aggregate Concrete 

BMS131 Fire Tests of Gunite Slabs and 
Partitions 

BMS134 Fire Resistance of Concrete Floors 

BMS135 Fire Tests of Steel Columns Encased 
With Gypsum Lath and Plaster 

BMS141 Fire Endurance of Open-Web Steel­
Joist Floors With Concrete Slabs and 
Gypsum Ceilings 

BMS143 Fire Tests of Brick Walls. 

3. There are two British publications which 
cover much of the testing program of the 
British Fire Research Station. These are: 

(a) Investigations on Building Fires, Part 5, 
Fire Test on Structural Elements, Na­
tional Building Studies Research Paper 
No. 12, H.M. Stationery Office, London, 
1953. 

(b) Sponsored Fire Resistance Tests on 
Structural Elements by L. A. Ashton and 
P. M. T. Smart, Dept. of Scientific and 
Industrial Research and Fire Offices 
Committee Joint Fire Research organiza­
tion, H.M. Stationery Office, London, 
1960. 

Some of the British tests have been on forms of 
construction not in common use in Canada such as 
brick cavity walls but many could be directly 
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applied to Canadian conditions; in general the 
British test results provide a valuable source of 
additional information. 

Format of Tables 

The tables present the tIre endurance periods 
which have been assigned by the respective testing 
agencies, except where indicated. 

The tables are so arranged that all necessary 
factual information concerning anyone test can 
be found on one page or, in a few cases, on following 
pages. All information concerning the application 
of these data is to be found in this introduction. 

Each table has been arranged in the following 
manner. Where any term, such as "unplastered" , 
appears in several tables it is always abbreviated 
by the same symbol, i.e. (UP). Such terms are 
always abbreviated with letters in brackets and 
the explanation of these abbreviations is to be 
found at the bottC'm of the page. Where any note 
or term applies to one table only the explanation 
is found in the column headed REMARKS. 

Evaluation of Construction 
Not Listed in the Tables 

Where the details of a system or an assembly 
vary slightly from those already tested. it is pos­
sible. based on experience and research. to make a 
satisfactory estimate of the performance of the 
assembly or to interpolate between the results of 
other tests. The following notes may be of assist­
ance in evaluating such assemblies: 

(0 In any fire-resistive assembly. assuming that 
everything else remains the same. greater 
thichness increases the fire resistance of the 
construction; when interpolating between 
two thicknesses it is safe to assume a linear 
relationship; 

.. 
(ii) 

(iii) 

(iv) 

(v) 

Throughout the tables the quality of 
materials is specified; considering the much 
smaller degree of accuracy with which fire 
loads in occupancies and fire conditions in 
building can be predicted, certain variations 
in the materials specified would appear to 
be permissible; 

It is important to note the kind of plaster. 
its thickness. the type and proportions of 
the ingredients. the type of plaster base and 
the spacing of its fastenings. The richness 
of gypsum plaster mix has a considerable 
effect on the fire resistance and. other things 
being equal, the mix should be equivalent to 
those specified in comparative tests. In the 
att,pchment of plaster bases to wood con­
struction nailing is critical-an increase in 
spacing or the use of thicker or shorter nails 
than those specified may severely reduce the 
fire endurance. Under test conditions 
cement-coated or barbed nails have gener­
ally performed better than plain nails; 

The fire resistance of concrete depends on 
the kind and quality of aggregate used. 
Siliceous gravel aggregates which contain a 
large percentage of chert or flint show. 
marked disruptive effects under fire expo­
sure, whereas limestone, trap rock and a 
number of other aggregates exhibit only 
minor cracking and spalling under similar 
conditions. The degree of restraint of slabs 
is also important, thus a slab restrained on 
four sides is not as effective as a slab that is 
free to expand on two or more sides; 

For hollow constructions and constructions 
composed of hollow units the thickness of 
the hollow spaces is a relatively minor 
factor in fire resistance. Comparative tests 
indicate that the main factor is the total 
thickness of the solid material rather than 
the total thickness of the unit or construc­
tion. The use of a thicker unit, therefore. 
will only increase the rating as the thickness 
of the solid material is increased. 
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• 

FLAME SPREAD RATINGS 

The Wational Building Code recognizes the Standard "Method of Test for Surface Burning 
Characteristics of Building Materials", (ASTM E-84) of the American Society for Testing and 
Materials, as the criterion for measuring the surface flammability of interior finishes. 

Table 36 shows flame spread values for combinations of some common interior finish materials 
and applied surface coatings. The values are based on all the evidence available at present. Materials 
not included have been omitted because of lack of test evidence or because of inability to classify 
or describe the material in general terms for the purpose of assigning ratings. 

The ratings are shown in groups corresponding to the provisions of the National Building Code, 
namely over 150, 150 and less but more than 75, 75 and less but more than 25, and 25 and less . 
The ratings apply to materials falling within the general categories indicated. More specific test 
evidence may be used when available. 

Thin surface coatings can significantly modify flame spread characteristics either upward or 
downward. Table 36 includes a number of thin coatings that increase the flame spread rating of 
the base material, so that these may be considered where more precise control over flame spread 
hazard is desired. Existing provisions in clause 3.1.3.8(2) of the Code that permit surface coatings 
less than 1/28 in. in thickness are to be disregarded in assessing flame spread. 

Information on flame spread ratings of proprietary materials and fire retardant treatments 
that cannot be described in sufficient detail to ensure reproducibility is available through the listing 
and labelling service of Underwriters' Laboratories of Canada . 
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SYMBOLS USED 

X = over 150 
150 = 150 and less but 

more than 75 
75 = 75 and less but 

more than 25 
25 = 25 and less 

BASE MATERIAL 

Fibreboard 
Low Density Board 

Cork 

Linoleum 

Hardboard 
to CGSB ll-GP-3 

Particle Board 
to CGSB U-GP-l 

Douglas Fir Plywood 
Exterior Grade (iii) 

Dressed Wood 

Gypsum Plaster 
or Wallboard 

Metal Sheet 

Masonry Surfaces incl. 
Concrete and Stucco 

Asbestos-Cement 

TABLE 36 
FLAME SPREAD RATINGS 

For Combinations of Common Interior 
Finish Materials and Surface Coatings 

"" ..... v ::s 
'(ij 0' u 
0.. (\I 

roil(.." "0 "0 
....J 

Uz v V '"' ~ .... 0 <t::- f/l C ~ U 
~E-< '6 v CIl 

~ o::<t:: 8 'r: u:: 'il L.< 
;::JO C btl (\I 

! c:: ~ C1)U ;::J > C1) 

1 2 3 4 

A X X X X 

i 

B X X X X 

C X X X X 
------------

(i) (i) 
D 150 150 150 X 

------------
(i) (i) 

E I 150 150 150 X 
1--

(i) (i) 
F 150 150 150 X 

------------
(i) (i) 

G 150 150 150 X 
--- ------------

(i) (i) (i) 
H 25 25 25 25 

---
(i) (i) (i) 

J 25 25 25 25 
---

(i) (i) (i) 
K 25 25 25 25 

---
(i) (i) (i) 

L 25 25 25 25 

(CGSB = Canadian Government Specifications Board) 

"" v 
0-

..e. 
"Cii"" Q$' a ~v '"' "O~ 

..0 

'"' ii:c. 0 ~....J .(\1 

~ Cv v-.... '"' ;fa ::s ::s 
~ -.CQ 

5 6 7 

X X X 

---
X 

---------
X 

---------
X 150 X 

---------
X 150 X 

X 150 X 
---------

X 150 X 
---

(ii) 
25 25 150 

---------
(ii) 

25 25 150 
---------

(ii) 
25 25 150 

---------
(ii) 

25 25 150 

NOTES: (i) The flame spread values apply to normal paint thicknesses, not exceeding .01Q ins. 
(ii) Five layers of wallpaper on surfaces of low flame spread rating may increase the 

rating to 75, 
(iii) Other plywoods, without special treatment, will have ratings greater or less than 150 

depending on the adhesive, the wood species, and the thickness of face veneer, Well 
bonded plywoods, particularly those with phenolic adhesives with face veneers of 
substantial thickness, are likely to be 150 or less. Open grain low density woods may 
give higher ratings. 
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