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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 organizations: —

National Fire Protection Association.
American Society for Testing Materials.
U. S. Bureau of Stanaards.

""National 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 the
Underwriters’ Laboratories and by the U. S. Burean 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. . . T

The value of having these Specifications issuned 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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Fig. 1. Standard Time Temperature Control Curve for Fire Tests.

Control of Fire Tests.

Time- 1. The conduct of fire tests of materials and construction shall be
'g:':‘v‘:"‘"" controlled by the standard time-temperature control curve shown in Fig. 1.-
: The points on the curve which determine its character are,

1000° 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.

Determination of 2. (a) The temperature fixed by the curve shall be deemed to be the

Temperatures.  ;yarqo0 true temperature of the furnace gases as obtained from the read-
ings of several thermo-couples (not less than three) symmetrically disposed
and distributed in such a manner as to show the temperatures of the gases
near all parts of the sample.

(b) The temperatures shall be read at intervals not exceeding 5 min-
utes during the first hour, and thereafter the intervals may be increased
to not more than 15 minutes.

gl“smcﬂtkm as 3. Fire-resistive materials and construction shall be classified in
etermined by 5 ccordance with the degree of protection they afford when measured by a

t. : : : h
Tes fire test conducted in conformity with the standard time-temperature

control curve as, .
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4 hour protection,
2 hour protection,
1 hour- protection,
14 hour protection,
14 hour protection..

Other classes may be interpolated or added as needed.

4. (a) The test structure may be located at any place where all the
necessary facilities for properly conducting the test are provided.

(b) Entire freedom is left to each investigator in the design of his
test structure and the nature and use of fuel, so long as the test require-
ments are met. .

5. The material or construction constituting the test sample shall be
truly representative of regular practice.

Conduct of Tests.

6. The fire test on the sample with its applied load, if any, shall be
continued until failure occurs or until it has withstood the test conditions
fora penod cqual to one and one-fourth times that for which classification
is desired.

7. A second test with duplicate sample shall be made to determine
the effect of a hose stream on a sample under fire test, the water being
applied at the end of a period equal to three-fourths of that for which
classification is desired, but not later than one hour after the beginning of
the test, except that for classification periods of one-half hour or less the
fire stream test may be omitted.

8. The size of nozzle, water pressurc and time of water application
shall be as indicated in Table I. The hose stream shall be first directed
at the middle of the sample and then at all parts of the exposed faces,
changes in direction being made slowly.

TaBLE 1.
" Water Time of
. Type of Size of Press Anpli-
Parts of Structure Pro)t,gceti‘:m I I“‘“eig‘wz’e utrg.'q(?:zrli c:?tri)un
: 1b. min.
Floors and Roofs.............4 hour 1% 50 10
(X3 (X}
F0 I A Y
L] (K}
é o 4 i(s) %
!
Walls, Columns and Partitions 4 ‘¢ o 50 S
2 (X} [ 30 g
1 o] 30 2.5,
14 "
l/- §« T . 30 1
" 15 1

9. For any material or construction inteaded to carry load other than
its own weight, the full rated safe working load shall be applied during
the entire fire test, also during the fire stream test. After completion of
the fire stream test, the sample shall be subjected to excess loadmg as
prescribed under specxﬁcatxons for the different structural parts. :
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Size of Sample.

Time of Testing.

\

_ Plastering.

Loading.

Requirements.

Size of Sample.

Determination of
Temperatures.

Position of
Nozzle.

Requirements.

) Floor and Roof Tests.

10. For floor and roof tests the sample shall be of such a size that
the minimum span of the supporting beams of the floor arch shall be
twelve feet, and the supporting beams and girders shall have a clearance
of at least eight inches from the walls of the test structure.-

11. The floor may be tested as soon after construction as desired,
but within forty days. Artificial drying will be allowed if desired.

12. If the construction is to be plastered in .practice, the sample shall
be plastered in the same manner. .

13. The floor shall be loaded in a manner to develop in each member
of the construction stresses equal to the maximum safe working stress
allowed in the material of the member. ’

14. The test shall not be regarded as successful unless the following
conditions are met:—

(a) The floor or roof shall have sustained safely the full rated safe
working load during the fire test without passage of flame, for a period
equal to one and one-fourth times that for which classification is desired.

(b) The floor or roof shall have sustained safely the full rated safe
working load during the fire stream test as prescribe(f by Sections 7 and 8
without passage of flame, and after its completion shall sustain a total
}oag equal to the dead load plus two and one-half times the designed live
oad.

Non-Bearing Partition Tests.

15. For partition tests the area of the sample shall be not less than
100 square feet and no dimension less than 9 feet.

16. Temperatures on the outer surface of the partition shall be read
by thermometers, not less than five, symmetrically disposed and placed
against the surface of the partition with their bulbs properly protected
against radiation of heat.

17. The distance of the nozzle from the partition during the applica-
tion of water shall be not more than twenty feet when the hose stream is
applied approximately normal to the surface of the partition, which dis-
tance shall be reduced by one foot for each ten degrees of angle from the
normal when the hose stream is applied at an angle to the surface of the
partition.

18. The test shall not be regarded as successful unless the following
conditions are met:—

(a) The partition shall have withstood safely the fire test for a period

" equal to one and one-fourth times that for which classification is desired.

(b) The partition shall have withstood the fire stream test as pre-
scribed in Sections 7 and 8. e

(c) No fire shall have passed through the partition during the pre-
scribed fire periods. ’

(d) Transmission of heat through the partition during the presc;ibed
fire period shall not have been such as to raise the temperature on its
outer surface in excess of 300° Fahrenheit.

(e) Partition shall not have warped, bulged or disintegrated under
action of fire or water to such an extent as to be unsafe.
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