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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison with

SO, also take part in _the work. ISO collaborates closely with the International Elect

rotechnical

Commission

International

Draft International Standards adopted by the technical committees are circulated to the member bodies

Publication a

Attention is d
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International
SC 2, Fire co
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construction:

— Partl: G
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— Part9: S

— Part10: 1

IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

5 an International Standard requires approval by at least 75 % of the memberp-bodies casting

rawn to the possibility that some of the elements of this part of ISO 834-may be the subjec
all not be held responsible for identifying any or all such patent rights,

Standard 1SO 834-5 was prepared by Technical Committee/ASO/TC 92, Fire safety, Suli
htainment.

Sists of the following parts, under the general title Fire-resistance tests — Elements

eneral requirements

bmmentary on test method and test data application

pecific requirements for loadbearing-vertical separating elements

becific requirements for loadbearing horizontal separating elements
becific requirements for beams

becific requirementsdor-columns

becific requirements for non-loadbearing vertical separating elements
pecific reguirements for non-loadbearing horizontal separating elements

Methodto determine the contribution of applied protection materials to structural metallic ele

for voting.
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t of patent
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Annex A of this part of ISO 834 is for information only.
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Introduction

This part of ISO 834 contains specific requirements for fire-resistance testing which are unique to the elements of
building construction described as horizontal separating loadbearing elements. The requirements for these
loadbearing elements are intended to be applied in appropriate conjunction with the detailed and general
requirements contained in 1ISO 834-1.
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Fire-resistance tests — Elements of building construction —

Part 5:
Specific requirements for loadbearing horizontal separating
elements

1 Scope

This part ¢f ISO 834 specifies the procedures to be followed for determining the~fire” resistance o
horizontal eparating elements when exposed to heating from the underside.

The test igl also appropriate for the evaluation of loadbearing separating elements containing beams
possible tq test the floor or roof assembly in a representative manner withQut them. However, the da
transferred directly one to the other.

The appligation of this test to other untested forms of construction.s acceptable when the construc|
with the difrect field of application as given in this part of ISO 834 or when subjected to an extendq
analysis inf accordance with ISO/TR 12470. Since ISO/TR 12470 gives only general guidelines, speq
application| analyses are to be performed only by persons expert in fire-resistant constructions.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
this part of 1ISO 834. For dated references, subsequent amendments to, or revisions of, any of these
do not apply. However, parties to agreements based on this part of ISO 834 are encouraged to ir
possibility [of applying the most recent editions of the normative documents indicated below.
referenced, the latest edition of the.hormative document referred to applies. Members of ISO and
registers of currently valid Interpational Standards.

f loadbearing

vhen it is not
ita cannot be

fion complies
d application
ific extended

provisions of
publications
vestigate the
For undated
IEC maintain

ISO 834-1{1999, Fire-resiStance tests — Elements of building construction — Part 1: General requirenpents.

ISO 834-6] Fire-resistance tests — Elements of building construction — Part 6: Specific requirements

ISO/TR 12470, Fire resistance tests — Guidance on the application and extension of results.

or beams.

ISO/IEC 18943, Fire safety — Vocabulary.

3 Terms and definitions

For the purposes of this part of ISO 834, the terms and definitions given in ISO 834-1 and ISO 13943 and the

following apply.

3.1

beams

all horizontally oriented structural members employed in building construction and known variously as
or girders

NOTE They may be integral with or separate from the structure that they support.

© 1SO 2000 — All rights reserved
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3.2

exposed length
length of the specimen exposed to the heating effects of the test furnace

3.3

exposed width
width of the specimen exposed to the heating effects of the test furnace

3.4
floor

horizontal separating element of a building construction which is loadbearing

3.5

loadbearing,
which divide
order to resis

3.6

plenum
concealed sf
movement

3.7
roof
horizontal se

3.8
span
distance betv

3.8
specimen le
overall length

3.9
specimen w
overall width

3.10
suspended ¢

horizontal slparating element

horizontally oriented floors and roofs which are required to act as fire separations er fiﬂ)e barriers,

buildings into fire compartments or fire zones, or which separate a building from adjeining

[ the spread of fire to or from compartments or buildings

uildings in

ace between a ceiling and a floor or roof, often, but not necessarily~designed to accommodate air

harating element of a building construction which is loadbearing

een the centres of support

ngth

of the test specimen

dth

pf the test specimen

eiling

non-loadbearing horizontal protective membrane that is suspended from or fixed directly to a loadbearing horizontal
ement and <its-"supporting framework, including hangers, services (e.g. lighting and |ventilation
Llating materials, and access and inspection panels

separating €
systems), ing

4 Symbdg

Isand abbreviated terms
Symbols and designations appropriate to this test are given in ISO 834-1 and as follows:
Lexp Length of test specimen exposed to heating mm
Lsup Length of test specimen between the centres of supports mm
Lspec Length of test specimen mm
Wexp Width of the test specimen exposed to heating mm
Wsup The transverse span of a two-way spanning test specimen mm
Wispec Width of the test specimen mm

© 1SO 2000 — All rights reserved
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5 Test

ISO 834-5:2000(E)

equipment

Equipment employed in the conduct of this test consists of a furnace, loading equipment, restraint and support
frames and instrumentation as specified in ISO 834-1.

6 Test conditions

6.1 General

The heatirmwwwmmwm@w i iti orm to those
specified ip ISO 834-1.

6.2 Resfraint and boundary conditions

Restraint gnd boundary conditions shall comply with the requirements given in ISO 834-1"and the requirements of
this part of{ ISO 834.

6.3 Loading

6.3.1 All loadbearing horizontal separating elements shall be testeekwhen subjected to loads |calculated in
accordancg with subclause 6.3 a), b) or c) of 1SO 834-1:1999, in cansultation with the sponsor tg produce the
conditions|the structure is designed to accommodate. The material properties utilized in the calculatign of the load
shall be cle¢arly indicated and their source given.

6.3.2 When the proposed test specimen is smaller than the element in practice, it is important that the size of
the test specimen, the type and level of loading and the support conditions be selected such that the [same type of
failure (forfinstance, a bending failure, a shear failure orabond or an anchorage failure) will be decisiye for the test
specimen @s for the construction it represents; i.e. thesload applied during the test shall provide the same load level
as the rea] construction. For cases in which the_decisive type of failure is difficult to predict, two gr more tests,
individually designed to cover in total all relevanttypes of failure, shall be required.

6.3.3  The magnitude and the distribution of the load shall be such that the maximum moments and shear forces

produced are representative of, or higherthan, those expected in practice.

6.3.4 T
by weights
load. This
loading ov
surface sh
exceed 16
they shall
movement
be closer t

he loading system shall _be’ capable of applying the required load uniformly distributed ove
or hydraulic jacks sueh’ that at any single application point the load is not more than 10
is permitted to be ‘exceeded when it is necessary to accommodate concentrated loading

all be througha“pad not smaller than 0,01 m* and no greater than 0,09 m* individually,

% of the tatal*surface area. If the plates are made of steel or of materials with a similar high
be insulated from the surface of the test specimen. The loading system shall not in
of air-above the top surface and, other than at the loading point, no part of the loading a
han 60 mm from the surface.

r the surface
o of the total
or additional

er structural mempbers. The contact area between the load point and the horizontal separgting element

and shall not
conductivity,
nibit the free
paratus shall

6.3.5
specimen.

6.3.6

The loading system shall be capable of compensating for the maximum allowable deformation of the test

When the floor or roof contains one or more structural beams, the additional requirements in 1ISO 834-6

shall apply. When the loading requirements of a horizontal assembly includes the application of an additional point
or line load over a beam that is an integral part of the assembly, the loading apparatus shall be capable of applying
such loads.

© 1SO 2000 -
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7 Test specimen preparation

7.1 Specimen design

The specimen shall be designed to characterize the many aspects of the construction for which the desired rating
is sought. Differently constituted forms of the same detail shall be avoided.

When the test assembly includes a ceiling, the dimensions of the ceiling shall correspond with Ley, and Wey, and
its performance shall be assessed as an integral part of the complete assembly and comply with the following
requirements.

The ceiling shall be installed from below in accordance with methods and procedures given in an

r provided by the sponsor and represent conditions of use.

specimen shall include the in-practice components for suspension or fixing, expansion an
ilings incorporate services (such as lighting or air handling systems) which are an integral
f the ceiling, these shall be included in the test specimen and distributed as in’practice.

e ceiling design includes both longitudinal and transverse joints, the test,specimen shall in
ces bearing the ceiling components shall be installed against eachcother without any gap
hps are required for design purposes. Such gaps shall be representative of practice and loc
pf the ceiling and not at its perimeter.

ptween the ceiling and walls and the joints and jointingmaterials shall be representative
The ceiling shall be installed to prohibit thermal elongation, with no allowance for |
nt of the edges or thermal expansion in either direction other than that provided for in

grid menbers and expansion devices.

5t specimen varies depending upon the direction aligned with the longitudinal axis, the ceili

to represent the more onerous condition by arranging the more critical components par|
hal axis. When the more onerous grientation cannot be identified, two separate tests shall &
ponents arranged both parallel and perpendicular to the longitudinal axis.

rvices do not form an integral part of the ceiling but may be fitted subsequently in a manng
 fire resistance of the ceiling, a separate test incorporating these services shall be required

BN size
5 supported.,on rollers

btandard-conditions (floors supported on rollers) are addressed in 7.2.1.2 and 7.2.1.3.
of alsimply supported floor in the furnace is shown in Figure 1.

installation

d abutting.
part of the

Clude both.
5, unless a
ated within

of that in
pngitudinal
the ceiling

Grid members shall be tightly fitted at the periphery.to evaluate the thermal expansion bghaviour of

b |longitudinal and transverse directions of the ceiling are constructed differently, and the pgrformance

g shall be
pllel to the
e required

r that may

A general

a)
manual
b) The test
When cq
design o
¢) Whenth
The dev
gap or g
the field
d) Edges b
practice.
moveme
system.
e) Whenth
of the te
designed
longitudi
with com
f)  When sqg
affect thd
7.2 Specim
7.2.1 Floor
7.21.1 S
arrangement
4
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% x

Key

1 Furnac
2 Testas

7.2.1.2

exposed lgngth (Leyp) plus up to a maximum~of-100 mm at each end. The specimen length (Lspec

exposed lg
7.2.1.3

3 m. Exce
structural 1

722 Co
7221
7.2.2.2

longer thal
practice off

—
~

/

b 3 Roller or rod
sembly 4 Insulation

Figure 1 — Example of a stimply supported test specimen
The exposed length (Leyp) shall not be-less than 4 m. The span between supports (Lsyp
ngth (Lexp) plus up to a maximum 'ef’200 mm at each end.
The width of the test spegimen (Wspec) shall equal the exposed width (Wey,) and shall no

ption: not less than 2 m(far'one-way spanning simply supported constructions that do
hember or a ceiling.

nditions in practice
Floors supported representative of conditions in practice are addressed in 7.2.2.2 through

The.exposed length (Lexp) shall not be less than 4 m when the exposed length of the floor
N can'be accommodated in the furnace. For constructions designed to have an expof

shall be the
shall be the

be less than
not include a

7.2.2.5.

in practice is
ed length in

less than 4 m, the actual exposed length shall be tested. The length of bearing shall not g

xceed that in

practice. T
end.

he specimen length (Lspec) shall be the exposed length (Lexp) plus up to a maximum of 200 mm at each

For constructions that include a restrained beam, a 4 m minimum span is inadequate because only a portion of the
beam would be expected to be in bending mode, the remainder being partially supported by the restraint
mechanism. Therefore, a longer span in which at least 4 m is subjected to positive bending moments shall be
selected. If X% of the beam is expected to be in positive bending mode, the overall length shall be given by
Lexp = 4 x 100/X m.

7.2.2.3

The width of the test specimen exposed to heating (Weyp) shall not be less than 3 m. For

constructions

designed to have an exposed width in practice of less than 3 m, the actual exposed width shall be tested.

7.2.2.4

For one-way spanning constructions, the transverse span (Wsyp) shall equal the exposed width (Weyp).

© 1SO 2000 — All rights reserved
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7.2.2.5

For constructions that include structural members that span two ways, the transverse span (Wsyp) shall

be the exposed width (Wexp) plus up to half the length of bearing at each transverse end. The length of bearing
shall be selected so that the difference between (Wgyp) and (Weyp) does not exceed that in practice. The specimen

width (Wspec)

shall be the exposed width (Weyp) plus up to a maximum of 200 mm at each end.

7.3 Number of test specimens

The number of test specimens shall comply with the requirements given herein and in ISO 834-1.

7.4 Specimen conditioning

At the time
expected in
ISO 834-1. A
recorded. An

7.5 Speci

7.5.1 Load
supports (sim
in-practice cq
restricted.

7.5.2 Test
conditions ar
bearing surfa

7.5.3 Simp
deflection an

7.5.4 The gpparatus utilized for providing restraintite thermal expansion, axially or rotationally, shall b

or adapted fo

755 Whe
and shall be

7.5.6 Any gaps at the boundaries'shall be sealed with a non-restraining, non-combustible material.

7.5.7 Resil
of hot gases

75.8 Whe
the opening {
requirements
beam is use

f the test the strength and moisture content of the test specimens shall approximate the
ormal service. This includes any in-fills and jointing materials. Guidance on conditioning
fter equilibrium has been achieved the moisture content or state of cure shall be) deter
/ supporting construction, including the lining to the test frame is exempt from this{requiremg

men installation and restraint
bearing horizontal separating elements are either subjected to fire eXposure while restin

ply supported) or simulating the end conditions as in practice. When\support and restraints
nditions, those conditions shall be described in the report and/the test results shall be r

e known, the test construction may be installed as in practice with smooth concrete or
ces.

ly supported specimens shall be positioned tozallow freedom for longitudinal movement g
| to remove any fixity induced by frictional resistance.
r the forces to be expected as a cornsequence of thermal expansion and the required restra

N a test incorporates more than one beam, each beam shall be exposed to the specified
oaded to act independently.

ent material of adequate fire performance shall seal and protect the supports and prevent t
naving any infldenice on end conditions during the test.

conditions
is given in
mined and
bNt.

g on roller
represent
bported as

specimens representing floors or roofs shall normally, be-tested on roller supports. When the end

steel plate
nd vertical
b designed

nt.

conditions

he leakage

N a specimen is smaller than the test frame opening, a supporting construction shall be use(
0 the_required dimension. Supporting constructions shall not be subject to the specimen ¢
unless there is likely to be a contribution from it to the performance of the test specimep.

between the S

d between the supportrng constructron and the separatrng eIement the desrgn of the

| to reduce
bnditioning

When a
onnection
hall be as

used in practice and shall be regarded as part of the test speC|men The supportlng construction is to be
considered part of the test frame.

7.5.9

All connections between the test specimen and supporting construction or test frame shall reproduce the

normal levels of restraint. The stiffness of the supporting construction shall also sufficiently reproduce normal levels

of restraint.
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