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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO members bodies). The work of
preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which
a technical committee has been established has the right to be
represented in that committee. International organizations, governmental
and non-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

The main task of technical committees is to prepare International Stan-
dards, but in exceptional circumstances a technical committee may
propose the publication of a Technical Report of one of the following types:

—£ type 1, when* the “required” support cannot be obtained for the
publication of an<nternational Standard, despite repeated efforts;

— type 2, when the subject is still under technical development or where
for any otherreasonithere is the future but not immediate possibility of
an.agreement.on;amlntermational Standard;

— type 3, when a technical committee has collected data of a different
kind from that which is normally published as an International Standard
("state of the art", for example).

Technical Reports of types 1 and 2 are subject to review within three years

of publication, to decide whether they can be transformed into

International Standards. Technical Reports of type 3 do not necessarily

have to be reviewed until the data they provide are considered to be no

longer valid or useful.

ISO/TR 834-3, which is a Technical Report of type 1, was prepared by

Technical Committee ISO/TC 92, Fire tests on building materials,

components and structures, Subcommittee 2, Fire resistance.

ISO 834 consists of the following parts, under the general title Fire
resistance tests — Elements of building construction:

— Part 1: General requirements for fire resistance-testing
— Part 2: Special requirements for different elements
— Part 3: Commentary on test method and test data application

Annex A of this part of ISO 834 is for information only.
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Fire-resistance tests — Elements of building construction —

Part 3:

Commentary on test method and test data application

1 Scope

The information provided in this part of 1SO 834 is
advisory in nature and is intended to provide guidance
on the use of the fire resistance test method and the
application of the data obtained. This part of ISO 834
also identifies a number of areas where future
editions may benefit by research: into phenomena
associated with the performance of assemblies under
test and their relationship with actual building
construction; and into technology related to the
instrumentation and testing techniques.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions-of
this part of ISO 834. At the time, of publication, the
edition indicated were valid. All standards are subject
to revision, and parties to agreements based on this
part of ISO 834 are encouraged to investigate the
possibility of applying the most recent editions of the
standards indicated below. Members of IEC and ISO
maintain registers of currently valid International
Standards

ISO 834-1:—", Fire resistance tests — Elements of
building construction — Part 1: General requirements
for fire resistance testing.

ISO/TR 3956:1975, Principles of structural fire-en-
gineering design with special regard to the connection
between real fire exposure and the heating conditions
of the standard fire-resistance test (ISO 834).

ISO/TR 101568:1991, Principles and rationale under-
lying calculation methods in relation to fire resistance
of structural elements.

3 Standard test procedure

Practical considerations dictate that it is necessary to
make a number of simplifications in any standard test
procedure in order to provide for its use under con-
trolled conditions in any laboratory with the expec-

1) To be published.

tation of achieving reproducible and repeatable
results.

Some of the features which lead to a degree of varia-
bility are outside of the scope of the test procedure,
particularly where material and constructional dif-
ferences become critical. Other factors which have
been identified in this part of 1SO 834 are within the
capacity of the user to accommodate. If appropriate
attention is paid to these factors, the reproducibility
and repeatability of the test procedure can be im-
proved to an acceptable level.

3.1, Heating regimes

The standard furnace temperature curve described in
ISO 834-1, subclause 5.1.1 is substantially unchanged
from the time-temperature curve employed to control
the “fire “test” exposure environment for the past
seventy ‘or so years. It was apparently related in some
respects to temperatures experienced in actual fires
in buildings using references such as the observed
time of fusion of materials of known melting points.

The essential purpose of the standard temperature
curve is to provide a standard test environment which
is reasonably representative of a severe fire exposure
condition, within which the performance of various
representative forms of building construction may be
compared. It is, however, important to remember that
this standard fire exposure condition does not necess-
arily represent an actual fire exposure situation nor is
it necessarily indicative of the expected behaviour of
the structural element under test should it become
involved in an actual building fire. The test does,
nevertheless, grade the performance of separating
and structural elements of building construction on a
common basis. It should also be noted that the fire
resistance relates to the test duration and not to the
duration of a real fire.

The relationship between the heating conditions, in
terms of time-temperature prevailing in real fire
conditions and those prevailing in the standard fire-
resistance test is discussed in ISO/TR 3956. A series
of cooling curves is also discussed.
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It should be noted that the standard furnace tem-
perature curve may also be expressed in exponential
terms which closely approximate the curve expressed
by T=345log,y (480t+ 1) and which may be
considered preferable for calculation purposes. The
expression thus becomes

T=1325(1-0,325e02-0,204 &7 - 0,471 &%)
where
T is the temperature increase, in degrees Celsius;

t is the time at which temperature increase has
occurred, in hours.

The comparison of the areas of the curves rep-
resented by the average recorded furnace tempe-
rature versus time and the above standard curve, in
order to establish the deviation present, d, as
specified in ISO 834-1, subclause 5.1.2, may be
achieved by using a planimeter over plotted values or
by calculation employing either Simpson's rule or the
trapezoidal rule.

While the heating regime describéd lin 3S0/834-1,
subclause 5.1.1, is the fire exposure condition
required by this Technical Report, it is recognized that
it is not appropriate for the representation of the
exposure conditions such as may be experienced
from, for example, fires involving, hydrocarbon fuels.
Such exposure environments will,"more appropriately,
be provided for in other standards which cover fire
resistance tests of other than building constructions.
An example of one heating regime which has recently
been proposed to represent hydrocarbon fires is as
follows:

T=1100(1 - 0,325 701667t — 0,204 1417 —
- 0,471 e-15.833)

where
T s the temperature increase, in degrees Celsius;

t is the time at which temperature increase has
occurred, in hours;

or, in practical terms:

T=1100(1-0,33 01

where t is the time, in hours.

3.2 Furnace

The heating conditions prescribed in SO 834-1,
subclause 5.1.1, are not sufficient by themselves to
ensure that test furnaces of different design will each
present the same fire exposure conditions to test
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specimens and hence provide for consistency in the
test results obtained among these furnaces.

The thermocouples employed for controlling the
furnace temperature are in dynamic thermal
equilibrium with an environment which is influenced
by the radiative and convective heat transfer con-
ditions existing in the furnace. The convective heat
transfer to an exposed body depends upon its size
and shape and is generally higher with a small body
such as a thermocouple bead than with a large body
like a specimen. The convective component will
therefore tend to have greater influence upon the
thermocouple temperature while the heat transfer to
a specimen is mainly affected by radiation from the
hot furnace walls and the flames.

Both gas radiation and surface to surface radiation are
present in a furnace. The former depends on the
temperature and absorption properties of the furnace
gas as well as being significantly influenced by the
visible component of the burner flame.

The surface to surface radiation depends on the
temperature of the walls and their absorption and
emission yproperties;;asywell as the size and con-
figuration”of 'the test'furnace. The wall temperature
depends,in.turn, on its thermal properties.

The convection heat transfer to a body depends on
the:llocal difference between the gas and the body
surface temperaturelasiwellbas the gas velocity.

The radiation from the gases corresponds to their
temperature, and the radiation received by the
specimen is the sum of that from the gases and the
furnace walls. The latter is less at the beginning and
increases as the walls become hotter. The
thermocouples prescribed by this part of ISO 834 are
small and will adjust to the gas temperature. The
specimen, on the other hand is more sensitive to the
irradiance.

From the foregoing discussion, it is apparent that the
ultimate solution in the matter of achieving consis-
tency among testing organizations utilizing the
requirements of this part of ISO 834 will only be
realized if all users of this part of ISO 834 and
idealized design of test furnace which is precisely
specified as to size, configuration, materials,
construction techniques and type of fuel used.

One method of reducing the problems which have
been outlined, which can be applied to existing
furnaces is to line the furnace walls with materials of
low thermal inertia that readily follow the furnace gas
temperatures such as those with the characteristics
prescribed in ISO 834-1, subclause 4.2. The difference
between the gas and wall temperatures will be
reduced and an increased amount of heat supplied by
the burners will reach the specimen by radiation from
the furnace walls and hence there will be an
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improvement in the commensurability of the results
yieided by furnaces of different designs.

Where possible existing furnace designs should also

1S A ~
be reviewed to pOSItan ourners ana pOSSiuny flues so

as to avoid turbulence and associated pressure
fluctuations which result in uneven heating over the
surface of the test specimen.

While the design of the thermocouple to be employed
in measuring and hence controlling the test furnace
environment is specified in 1SO 834-1, subclause
4.5.1.1, it is also suggested that experimental work be
performed on the possible use of thermocouples
which are more sensitive to the combined effects of
radiation and convection for this purpose as a further
measure for reducing the problem of varying heat

characteristics of test furnaces (see reference [1]).

Finally, one of the most effective "tools" in the
adjustment of existing furnace designs so as to
improve consistency concerning them is the use of a
calibration routine (see 3.11).

3.3 Conditioning

3.3.1 Correction for non-standard moisture
content in concrete materials

At the time of test, ISO 834-1, subclause 6.4, permits
the specimen to exhibit a moisture content consistent
with that expected in normal service.

Except in buildings that are continuously::airzcons
ditioned or are centrally heated, elements of building
construction are exposed to atmospheres that, in
varying degrees, tend to follow the cycling of tem-
peratures and/or moisture conditions of the free
atmosphere. The nature of the materials comprising
the element and its dimensions will determine the
degree to which the moisture content of an element
will fluctuate about a mean condition.

Relating the specimen condition to that obtained in
normal service can therefore result in a variation in
the moisture content of specimen construction as-
semblies, particularly those with hygroscopic com-
ponents having a high capability for moisture absorp-
tion such as portland cement, gypsum and wood.
However, after conditioning such as prescribed in
ISO 834-1, subclause 6.4, from among the common
inorganic building materials, only the hydrated
portland cement products can hold a sufficient
amount of moisture to affect, noticeably, the resuits
of a fire test.

For comparison purposes, it may therefore be
desirable to correct for variations in the moisture
content of such specimens using, as a standard
reference condition, the moisture content that would
be established at equilibrium from drying in an
ambient atmosphere of 50 % relative humidity at
20 °C.
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If the fire resistance with respect to thermal insulation
of a specimen is known at one moisture content, then
the fire resistance at some other moisture content
can be calculated according to the following equation:

T2 + T,(4+ 4b, — T,) — 4T, = 0
where

@ s the volumetric moisture content;

Ty is the fire resistance at moisture content @, in
hours;

b s a factor which varies with the permeability.

(For brick, dense concrete and gun-applied concrete, b
may be taken as 5,5, for lightweight concrete as 8,0
and for cellular concrete, as 10,0).

Alternatively, it can be calculated by employing the
procedures described in references [2] and [3].

If artificial-drying'techiniques are employed to achieve
the moisture content appropriate to the standard ref-
erence condition, it is the responsibility of the labora-
tory conducting the test to avoid procedures which
will significantly alter the properties of the specimen
component materials.

3.3.2 Determination of moisture condition of
hardened concrete in terms of relative humidity

A recommended method for determining the relative
humidity within a hardened concrete specimen with
electric sensing elements is described in Appendix |
of reference [4]. A similar procedure with electric
sensing elements can be used to determine the
relative humidity within the fire test specimens made
with other materials.

With wood constructions, the moisture meter based
on the electrical resistance method can be used,
when appropriate, as an alternative to the relative
humidity method to indicate when wood has attained
the proper moisture content. Electrical methods are
described in references [5] and [6].

3.4 Fuel input and heat contribution

At the present time the measurement of the fuel
input is not among the data required during the
performance of a fire test although this parameter is
often measured by testing laboratories and users of
this part of 1ISO 834 are encouraged to obtain this
information, which will be of assistance in its further
development.
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When recording the fuel input rate to the burners, the
following guidance on experimental procedures may
be helpful.

Record the integrated (cumulative) flow of fuel to the
furnace burners every 10 min (or more frequently if
desired). The total fuel supplied during the entire test
period is also to be determined. A continuous
recording flowmeter has advantages over periodic
reading on an instantaneous or totalizing flowmeter.
Select a measuring and recording system to provide
flowrate readings accurate to within +5 %. Report
the type of fuel, its higher (gross) heating value and
the cumulative fuel flow (corrected to standard
conditions of 15 °C and 100 kPa) as a fraction of time.

Where measurements of fuel input have been made,
they typically indicate that there is a heat contribution
to the test furnace environment during the latter
stages of tests of test assemblies incorporation com-
bustible components. This information is not usually
taken into account by national codes, which generally
regulate the use of combustible construction on the
basis of occupancy classification and limitations on
the height and area of buildings in which this type of
construction is employed.

It should also be noted that fuel input meastreménts
may be considerably different when testing water-
cooled steel structures or massive sections by this
method.

3.5 Pressure measurement techniques

When installing the tubing used in pressure sensing
devices, the sensing tube and the reference tube
must always be considered as a pair and their path
(together) traced from the level to which the
measurement relates, all the way to the measuring
instrument. As far as the reference tube is concerned,
it may be physically absent, in places, but it must be
regarded as implicitly existing (the air in a room
between two particular levels, representing the ref-
erence tube in this case).

Where the reference and the sensing tubes are at the
same level, they may be at different temperatures.

Where the reference and the sensing tubes curve
from one level to another, they must, (at every level)
be at the same temperature. They may be hot at the
top and cool at the bottom but the temperature at
each level must be the same (see also reference [7]).

Care should be taken with the positioning of sensing
tubes within the furnace so as to avoid them being
subjected to dynamic effects due to the velocity and
turbulence of furnace gases (see also reference [8]).

© ISO

3.6 Post heating procedures

ISO 834-1 contains no requirements for, or reference
to, post heating procedures. It is, however, the
practice in some countries to maintain the test load,
or a factored test load, for a period, usually 24 h, sub-
sequent to the fire test. The objective of this pro-
cedure has been to obtain general information con-
cerning the residual strength or stiffness of the
building construction represented by the test speci-
men, after a fire. Since this information is difficult to
relate to a fire (or post fire) situation, it has been
concluded that such requirements are outside the
purview of this specification.

Some countries follow the practice of additionally
assessing the performance of separating elements by
subjecting them to some form of impact test im-
mediately following the fire test. This is intended to
simulate the effect of failing debris or of hosestream
attacks upon a fire separation, where that separation
is required to maintain its effectiveness during or after
the attack on the fire. Such impact tests may be
applied after the complete fire test duration or after
only a portion (e.g. half) of the rating period; and is
often considered as a measure of stability apart from
any Jassumptions’ with \respect to simulated attacks
with hosestreams by firefighters.

It should be noted that both of the foregoing practices
will, in most cases, discourage the possibility of con-
tinuing-a fire test beyond the required fire endurance
period.” With'the' increasing need to provide data for
eXtrapolation' and other calculation purposes, testing
organizations should be encouraged to continue the
fire exposure period for as long as the limiting criteria
may be safely exceeded.

3.7 Specimen size

ISO 834-1 has prescribed a general philisophy that
fire-resistance tests should be carried out on full-size
specimens. It also recognizes that this is not always
possible because of the limitations imposed by the
size of the equipment available. In those cases where
the use of a full-size specimen is not possible, an
attempt has been made to accommodate this short-
coming by specifying standardized minimum dimen-
sions for a specimen representative of the size
needed for a room of 3 m height and 3m by 4 m
cross-section.

The strong recommendation to use full-size test speci-
mens arises from difficulties in achieving completely
representative fire behaviour in model scale of most
loadbearing and some separating elements of building
construction.

For most non-load-bearing elements a reduction in
overall dimensions to a convenient size for test pur-
poses does not pose any serious problems, par-
ticularly where the construction is modular.
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For loadbearing systems, it is necessary to emphasize
the importance of keeping the functional behaviour
unchanged when decreasing the dimensions of a fire-
resistance test specimen. For example, the ratio
between the side lengths should be unchanged when
the dimensions of a full-scale floor are reduced.
Similarly, the relative proportions of structural mem-
bers to the elements that they support should be
maintained. In other words, it is necessary to maintain
a balance between the different types of stresses to
which the representative scaled down element is
subjected, as well as establish the correct represen-
tation of the stresses in the scaled down version of
the building construction in question.

3.8 Specimen construction

ISO 834-1 specifies that the materials used in the
construction of the test specimen and the method of
construction and erection shall be representative of
the use of the element in practice.

This means that such features as joints, provision for
expansion and special fixing or mounting features
should be included, in a representative manner, inythe
test specimen.

It should be noted that there will be "a“‘tendency,
unless otherwise specially contrived, to construct test
specimens to a higher standard than may Ibe/lex-
perienced in practice. Ontherother: handit.is.alse
important in the interests of consistency.tosconstruct
a test specimen which will not be conductive to
extraneous results because of flaws in the con-
struction.

An accurate and detailed description of the test
specimen and its condition at the time of test is there-
fore a most necessary adjunct to the test data and
where necessary such features should be highlighted
to rationalize apparent anomalies in test results.

3.9 Loading

The load applied to a test specimen during a fire test
has a significant effect upon its performance as well
as being an important consideration in the further
application of the test data together with its relation-
ship to data from other and similar tests.

ISO 834-1, subclause 5.4, specifies the different
bases on which the load may be selected. The basis
which offers the widest application of test data is that
which relates the determination of the test load and
hence the induced stresses to the measured material
properties of the actual structural members employed
in the construction of the test specimen while, at the
same time, causing material stresses to be developed
in the critical areas of these members which are the
maximum stresses permitted by the design pro-

ISO/TR 834-3:1994(E)

cedures in nationally recognized structural codes. This
provides for the most severe application of the test
load as well as providing a realistic basis for the
extrapolation of test data and its use in calculation
procedures.

The second basis relates the required test load to the
characteristic properties of the materials comprising
the test specimen. The values may typically be pro-
vided by the material producer or may be obtained by
reference to literature relating to the standard
properties of the materials in question (usually given
in a range). In most cases this results in a somewhat
conservative value for the test load, since actual
values are generally higher than characteristic values
and the structural elements are not subjected to the
limiting stresses contemplated by the design pro-
cedures. On the other hand this practice relates more
closely to typical national design procedures and the
corresponding practices in regard to the specification
of materials employed in building structures. The
usefulness of the results obtained from such tests
may be enhanced if the actual material properties are,
nevertheless, determined and/or the actual stresses
in the structural components of the fire test
specimens. are measured during the fire test.

The third approach differs from the preceding
provisions \because the resulting load is related to a
specific and therefore limited application. The test
load is invariably less than that which would normally
be applied and, provided the structural members have
been“selected ' in" consideration of their having to
sustain normal design loads as provided by recognized
structural codes, there will be a greater margin of
safety and improved fire resistance, when compared
with the performance of test specimens loaded in
consideration of the first and second bases above.
Again, the usefulness of the test results may be
improved if data can be obtained concerning the
actual physical properties of the structural materials in
the structural members and the stress levels
obtaining in these members when loaded as
prescribed.

In addition to the respective bases for developing the
load to be applied during a test it should be noted that
the nationally recognized structural codes employed in
the design of building construction, to which these
bases relate, may themselves provide for a number of
different design elements which are not always ac-
corded the same consideration in different countries.
There is a significant variation in philosophies with
regard to the accommodation of such features as
wind, snow and earthquake loads.

It is therefore important to note that whatever
method has been employed for developing the load
during the fire test, it is desirable that it be related to
the ultimate load of the test element before heating
and it is essential that the basis for its development
be clearly given in the report as well as any other
pertinent information such as material properties and

5
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stress levels which affect the significance and
application of the test results.

For the most part, concentrated loading points can
provide a close simulation of the stress conditions
likely to be experienced with beams and columns.
With floors and walls greater care is needed to
simulate the effect of uniform loading. The maximum
number of loading points should be employed while,
at the same time, the loading system should be able
to accommodate the full deflection anticipated during
a test while maintaining the required load distribution.

3.10 Boundary conditions and restraint
3.10.1 Introduction

ISO 834-1, subclause 5.5, provides some options for
the application of restraint, or resistance to thermal
expansion or rotation, for various load bearing sys-
tems. The clause reflects the inherent philosophy of
the test method described by ISO 834-1, that of
testing the specimen in a manner which represents
as closely as possible the most severe application of
its use in practice.

For the purpose of relating the restraint applied to! the
test specimen to the conditions experienced in actual
building construction the following philosophy applies;

Floor and roof assemblies, wall constructions,
columns and individual beams in buildings shall be
considered to offer resistance to thermal expansion
and/or rotation when the surrounding, supporting or
supported structure is capable of providing substantial
resistance to such forces throughout the range of
elevated temperatures represented by the standard
time-temperature curve.

While the exercise of engineering judgement is re-
quired to determine what is capable of providing
‘substantial resistance to such forces', it may be
noted that the necessary resistance may be provided
by such features as the lateral stiffness of supports
for floor and roof assemblies and intermediate beams
forming part of an assembly, or the weight of
supported structure. At the same time connections
must be adequate to transfer the forces resulting
from thermal expansion and/or rotation to such
supports or resisting structures. The rigidity of
adjoining panels or structures should also be
considered in assessing the capability of a structure to
resist thermal expansion. Continuity, such as that
occurring in beams acting continuously over more
than two supports will also induce the resistance to
rotation anticipated by this philosophy.

From test results it is well known that variations of
restraint conditions can significantly influence the time
fire resistance for a structural element or assembly. In

6
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most cases, the application of restraint during a fire
test is beneficial to the performance of the specimen.
In some cases, however, excessive axial restraint can
accelerate an instability failure or give rise to accel-
erated spalling such as may occur in a concrete
structure. In other cases, such as with a statically
indeterminate slab of reinforced concrete exposed to
fire on one side, a moment restraint can cause
serious crack formations in non-reinforced or weakly
reinforced regions leading to shear failure of the
structure.

As experience with fire testing of restrained
structures has been gained it has, however, been
possible to anticipate some of the anomalous
behaviour referred to above. It has also been possible
to relate in a general way the condition of restrained
test specimens to that of actual building construction.
Nevertheless, much remains to be done and where it
is not possible to relate the required boundary
conditions of a test specimen to the boundary
conditions that structure would experience in actual
building construction, it has been the practice to test a
specimen in a condition which offers little or no
resistance to expansion or rotation.

3.10.2, Flexural members (beams, floors, roofs)

Specimens incorporating flexural members are either
subjected to fire exposure while resting on roller
supports .or; are stested. within the confines of a re-
straining-frame. In the latter case restraint to thermal
expansion, axially, or rotationally, may be applied in a
number of ways. In the least sophisticated
equipment, the specimen is mounted within a
restraining frame of such proportions that it is capable
of reacting to the axial thrust of specimen structural
members without significant deflection. In some
cases this axial thrust has been measured by
calibrating the restraining frame. In other cases, a
degree of control has been exercised by leaving
expansion gaps between the ends of the structural
member and the restraining frame. Such arrange-
ments also provide rotational resistance because of
the contact and hence quasi fixing of the end of the
structural member over its depth and the depth of the
restraining frame. In the more sophisticated
arrangements restraint and its measurement are
provided by the use of hydraulic jacks arranged axially
and normal with respect to the structural member(s).

In those cases where restraint to thermal expansion
occurs, the heating during a fire resistance test gives
rise to an axial, compressive force in the members
concerned. In most cases this force occurs at a
position in the cross-section of the member such that
the corresponding bending moment tends to counter-
act the bending moment due to the applied Ioad,
leading to an increased loadbearing capacity and fire
resistance unless the potential for spalling or
instability failure outweighs this favourable effect.
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In most cases, if a flexural structural member has
been tested in an unrestrained condition it is on the
safe side to employ representations of that member
in a building construction where it would likely be
subjected to thermal restraint in the event of fire
exposure.

3.10.3 Axial members (columns, load-bearing
walls)

Fire tests on columns and loaded walls performed in
laboratories show idealization with respect to the
stresses which are experienced during an actual fire.
For example, it is not yet possible to reproduce, in a
test, the changing end moments which would occur
under actual fire exposure conditions. The effect of
restraint, in practice, depends upon the localized
nature of the fire in a fire compartment. In the event
that a substantially uniform heating condition were to
be experienced in a fire compartment then the
significance of the restraint against elongation would
likely be much less.

The load-bearing capacity and related test load of
columns and load-bearing walls depend to a large
extent upon the supportingrconditions: Annslender
members of this kind, which™are "assumed 'to” be
hinged, even small forces arising from friction within
the supports may considerably increase the"load-
carrying capacity. In a fire test an unintentional
application of end restraint on the test specimen may:
considerably increase the;load-carrying icapacityl It has
also been the experience of some laboratories;that, it
is generally quite difficult to provide truly concentric
axial reaction (or loading) points for columns, notwith-
standing the use of spherical end supports and it is
the recommended practice to introduce a small,
known degree of eccentricity.

For these reasons it is probably preferable to perform
tests on columns or load-bearing walls with either no
resistance to expansion (elongation) or with fully
restrained ends.

3.10.4 Non-load-bearing walls and partitions

All non-load-bearing walls and partitions are, logically,
tested without the application of external loads.
However, in practice, these elements will be affected
by either the transfer of loads from other building
elements or by the reactions to their own expansion
under fire exposure. Tests on these elements should
therefore be performed in a closed restraining frame
of sufficient stiffness to react to the expansion forces
generated by the specimen under test with little or no
deformation.

3.10.5 Laboratory measurements

In view of the present lack of information concerning
the effects of restraint to thermal expansion or
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rotation, testing laboratories should be encouraged,
when testing specimens which are restrained in any
manner, to attempt to determine the magnitude and
direction of such restraining forces.

3.11 Calibration

Calibration involves a procedure for ensuring that
identical specimens tested according to this part of
ISO 834, in different furnaces or in the same furnace
at different times, will provide comparable results. If
this objective is met, the time at which well-defined
specimens reach prescribed performance levels as-
sociated with load-bearing capacity and insulation will
not be appreciably different.

A major feature of all fire-resistance test calibration
involves the procedures and instrumentation for con-
trolling and measuring furnace temperatures, press-
ures and atmospheres. The aim of the calibration test
it to establish that heating conditions are uniform over
the exposed surface of the test specimen and that
the prescribed level of heating exposure is achieved.
It is also the purpose of such a test to ensure that a
linear »static/ pressure gradient is obtained over the
exposed face of vertically oriented test specimens
and that a\uniform static pressure is obtained over the
exposed face of horizontally oriented test specimens.

A“calibration procedure addressing the temperature
andcpressuresconditions in the furnace is described in
reference [9].

The load-bearing capacity of a test specimen may also
be affected by such factors as: specimen support; re-
straint and boundary conditions; application of the
design load; and the temporal measurement of load
magnitude, deformation and deflection, with devices
which have been compared with referenced stan-
dards. No calibration procedure directly assessing
these characteristics has been provided and reliance
is placed upon consistency in the specifications of
these parameters in the test method and achieve-
ment of the temperature and pressure conditions
using the procedure described in reference [9].

4 Fire-resistance criteria

4.1 Objective

The objective of determining fire resistance, as
described in ISO 834-1, is to evaluate the behaviour of
an element of building construction when subjected
to standard heating and pressure conditions. The test
method described in this part of ISO 834 provides a
means of quantifying the ability of an element to
withstand exposure to high temperatures by
establishing performance criteria. These criteria are
intended to ensure that under the test conditions a
specimen element continues to perform its design



	vðµÓxf�ƒ‡ÎÄq�˝e‰ R“Ðìj”NDy�o0²N8˙�ù”„�ú•€�÷Sm°2÷•ðgýhÍÞ1bº/B(.ªæ¤_7	‡û£ÂZ>|Y

