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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

In building construction, high strength solid steel bar is often used as hangars and ties for supporting
other structural elements that are required to be fire resistant. As a result, these members are also
required to provide the same level of fire performance which usually involves applying either passive
or reactive fire protection materials to maintain their structural stability for a specified period of fire

resistance.

Small scale tensile tests on loaded steel specimens and subjected to transient heating conditions
representing typical heating rates in fire, have demonstrated that when tensile strains of around 1 %

to 3 % are
resulting in
in the lowe
accordance
with extens

A purpose
protection 1

experienced on beams and columns, the integrity performance of the fire prétection on loaded beg

and column
adheared tq

This docun]
protected s

attained, thre Specimens enter the onset of Turnaway  wihereby the Straim rate accele
failure within a further small rise in temperature. Similar strains are also experie
- flange of protected steel floor beams at the limit of deflection (span/30) when testg
with ISO 834-6 and in loaded column tests when specimens undergo thermal.'€xpan
ions approaching 1 % strain before the onset of structural instability.

of loaded fire resistance tests is to demonstrate the integrity (stickability) of the
materials to the steel member. Since similar strains are experiencedsin tension membe

ates
nced
d in
sion

fire
'S as
ams

s is considered to be representative of the ability of the fire protection materials to remain

steel bars provided the methods of application/fixing are the same.

ent is therefore primarily concerned with the collectioof thermal test data on unlo
blid steel bar from which an assessment is carried out:te determine the thickness of thg

protection

bar of different diameters or thicknesses. Research has shown that data on circular hollow sect
cannot be ysed for determining the protection thickness for solid bar and therefore a separate

standard fo

aterial to meet specific periods of fire resistance, orlimiting temperature criteria for

unloaded solid sections is required.
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Fire-resistance tests — Elements of building
construction —

Part 14:
Requirements for the testing and assessment of applied

fir

This
cond

This
fire
also
The
with
thicl

The

ded to be used for twisted wire or for cold or hot rolled steel barwhich is primarily 1
forcement of concrete.

document is applicable for the protection of solid bar up<o,a maximum diameter of 1
e case of rectangular bar the maximum side length shall be limited to 130 mm with
ct ratio of 2:1 against the shorter length side. Beyond-these limits, the solid steel bars
0 834-10 and ISO 834-11.

bms, that have demonstrated their integrity/stickability when tested on floor beams
ons under load, and assessed in accordancg'with [SO 834-11.

document does not incorporate results from a loaded test on a tension member. G
ucting a fire test on a steel bar undér a tensile load is provided in Annex C.

document contains the fire test methodology to provide data on the thermal character]
brotection system when exposed to the standard temperature/time curve specified in |
contains an assessmentmethod for the analysis of the test data.

imits of applicability.of the results of the assessment arising from the fire test are defin
permitted direet\application of the results to different steel types and sizes over t
knesses of the applied fire protection system tested.

nssessmentprocedure is used to establish:

bn the basis of temperature data derived from testing steel bars, any practical constr
hse‘ofithe fire protection system under fire test conditions, (the physical performance);

tion of fire

[SO 834-10

Iment is not

1sed for the

30 mm and
h maximum
hre covered

document is intended to be used with any applied fire protection system, including mpulti-layered

and hollow

uidance for

istics of the
SO 834-1.1t

ed together
he range of

hints on the

— on the basis of the temperature data derived from testing steel bars, the thermal properties of the
fire protection system, (the thermal performance).

The limits of applicability of the results of the assessment arising from the fire test are defined together
with permitted direct application of the results to different steel types and sizes of steel bar over the
range of thicknesses of the applied fire protection system tested.

This document describes testing in both the vertical and horizontal orientations at the discretion of the
sponsor.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 834-1, Fire-resistance tests — Elements of building construction — Part 1: General requirements

ISO 834-10, Fire resistance tests — Elements of building construction — Part 10: Specific requirements to
determine the contribution of applied fire protection materials to structural steel elements

ISO 834_11 Fiyo yocictanco toctc Elomonte of hijgldinag conctriictinn Doyt 171. Spnocific reguirements for
,[FHeFesStHStanRee+tests eSO P HHEHRG-CORSHHEHOR -ttt PecHcFeqHeHiens

the assessment of fire protection to structural steel elements

ISO 8421-2,|Fire protection — Vocabulary — Part 2: Structural fire protection

[SO 13943, Fire safety — Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in 1SO 834-1, ISO 8421-2|and
ISO 13943, sind the following apply.

ISO and [E(Jmaintain terminological databases for use in standardiZation at the following address¢s:

— ISO Onliine browsing platform: available at https://www.isd«rg/obp

— IEC Eleftropedia: available at http://www.electropedia.arg/

31
fire protection
protection afforded to the steel member by the firée;protection system such that the temperature of the
steel membgr is limited throughout the period ef'exposure to fire

3.2
fire protection system
fire protectjon material together with any supporting system including mesh reinforcement as tested

3.3
fire protection thickness
dry thicknefss of the fire protection system

Note 1 to enfry: For reactive fire protection systems, the thickness is the mean dry film thickness of the coating
excluding primer and £op‘coat if applicable.

3.4
maximum steel temperature

: £ £ dad ot £ obots
hlghest ave agCTtCIptTratarcTetoTactatalry casSur CIITCIIC STATIOTT

3.5

passive fire protection material

sprayed coatings or renderings formulated with ingredients enabling the retention of their physical
form upon heating while providing insulation to the substrate

3.6

reactive fire protection material

reactive materials which are specifically formulated to provide a chemical reaction upon heating such
that their physical form changes and in so doing provide fire protection by thermal insulative and
cooling effects
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3.7

section factor of the rectangular steel bar

ratio of the fire exposed outer perimeter of the steel bar itself, per unit length, Ay, to its cross sectional
area per unit length

3.8

steel bar

solid bar composed entirely of steel with a consistent cross-section without any re-entrant angle and
excluding flat steel products

39

sti_ctabiiity_ _ _ — — _ _

ability of a fire protection material to remain in position for a defined range of deformatigns, furnace

and fteel temperatures, such that its ability of the material to provide fire protectionis.not gignificantly

impaired

3.10

test|specimen

stee] bar plus the fire protection system under test

4 Symbols and abbreviated terms

Yymbol Unit Description

Am m?2 exposed perimeter area of the structural steel member, per unit length

D mm required diameter

Dint mm intermediate diameter

Dmif mm minimum diameter

Dmak mm maximum diameter

d mm thickness

dint mm intermediate protection thickness

dma mm maximum protection thickness

dmid mm miniium protection thickness

dp mm interploated thickness of fire protection material for time ¢

dpw mm interploated thickness of fire protection material for diameter D

Sp mm required dimension

Sint mimn intermediate dimension

Smax mm maximum dimension

Smin mm minimum dimension

t min time from the commencement of the test

toin min 'gmefo. r‘each the specified temperature for the bar with the minimlllm protec-
tiomrthickmess

fint min time_ to regch the specified temperature for the bar with the intermediate pro-
tection thickness

fax min t%me to reach the specified temperature for the bar with the maximum protec-
tion thickness

%4 m3/m volume of the steel section per unit length

5 Test equipment

5.1 General

The furnace and test equipment shall conform to that specified in ISO 834-1.

© IS0 2019 - All rights reserved 3
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5.2 Furnace

The furnace shall be designed to accommodate the dimensions of the test specimens to be exposed
to heating as specified in 9.2 and the installation of test specimens within the furnace as specified in

Clause 7.

5.3 Loading equipment

The test specimens are unloaded.

6 Testc

6.1 Gense

A number o
according t

It is recomr]
commensut

pnditions

ral

f short and long steel bars, protected by the fire protection system, are heated in a fur
b the protocol given in ISO 834-1.

hended that the tests be continued until the steel temperature reaches the maximum v
ate with application of the data.

Where seve

ral test specimens are tested simultaneously, care shall be taken that each is adequately

similarly eI)‘osed to the specified test conditions.

The proce
contrary in

The testing
ISO 834-11
thickness t

The test seq

6.2 Supp

Unloaded sf
allowed to ¢

When the t

res given in ISO 834-1 shall be followed in the perfermance of this test unless spd
structions are given in this document.

of loaded and unloaded beams and/or columns in accordance with ISO 834-10
provides the basis for the stickability correetion at minimum and maximum protec
be applied to the thermal data generated-from the short steel bars.

tions shall be chosen to suit the scope of the assessment.

ort conditions

eel bars shall be supported horizontally or vertically within the furnace such that thej
xpand unrestrained.

est specimens are(supported vertically, the results are only applicable to members

in the vertical orientation. WWhen specimens are tested in the horizontal plane, the results app

members in

6.3 Num
There will i

any orientation)

ber of test specimens

e 9'bars with dimensions to suit the scope of the assessment. The principle of selectin

specimens §

nace

alue

and

cific

and
tion

y are

ised
y to

> the

hdll be based on the details presented in 6.7.

6.4 Size of test specimens

The steel bars shall have a minimum exposed length of 1 000 mm.

6.5 Construction of steel test specimens

6.5.1 Protected steel bars

Where specimens are tested in the horizontal position they shall be supported on plinths on the floor,
or suspended horizontally from the furnace roof.

NOTE

4

Figures A.1 and A.2 illustrate how the specimens are suspended from the furnace roof.

© ISO 2019 - All rights reserved
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Where specimens are supported horizontally, they shall be perpendicular to the roof within +10 % of
the horizontal plane.

To minimize heat transfer to the ends of the steel bar, the support attachments shall be insulated, which
at elevated temperatures, is capable of providing equivalent or greater insulation performance than
that of the protection material provided over the length of the bar.

Where specimens are tested in the vertical plane, they shall be supported on plinths on the furnace floor.

6.5.2 Application of the fire protection material

The [furtace of the steel shall be prepared and the fire protection system shall be applied|to the bars
in a manner representative of practice and shall be substantially similar to that used in\pr¢paring test
spedimens in accordance with ISO 834-10.

6.6 | Composition of test specimen component materials

6.6.1 Steel specification

The jgrade of steel used shall be any plain carbon hot finished or heattreated structural|grade used
in bjiilding construction with a minimum elongation of 20 % at afmbient temperature. It shall not be
cold{worked.

The pctual size of the steel bars shall be measured.
6.6.2 Fire protection materials

6.6.2.1 General

The [composition, expected nominal density.and moisture content of the fire protection system shall
be specified by the sponsor. The heat capacity of the fire protection system shall be specjfied by the
sporjsor when required for the assessment.

For feactive coatings, the dry film.thickness of the coating shall be measured at the time of the test. The
apprijopriate procedures and verification process are given in ISO 834-10:2014, Annex B.

For passive fire protectionsmaterials, the actual thickness, density and moisture content of fhe material
shal] be measured at thé-time of test for each specimen. The procedures appropriate to different types
of fire protection material are given in ISO 834-10:2014, Annex A.

The dimension forpreformed casings, boards and slabs shall be determined in accordance wjith national
standards and-be within the tolerances defined in these standards.

standards'and be within the tolerances defined in these standards.

SimiFjarly the thickness for spray applied materials shall be determined in accordance wjth national

6.6.2.2 Thickness of applied fire protection material

The maximum thickness of the material shall not be greater than the thickness of the material as
previously tested in accordance with ISO 834-10 either as a floor beam or a column on a steel member
of either an open section or hollow section.

6.6.2.2.1 Preformed casings, slabs and boards

The thickness of the fire protection materials should not deviate by more than 15 % of the mean value
over the whole of its surface. The mean value shall be used in the assessment of the results and in the
limits of applicability of the assessment. If the thickness varies by more than 15 %, then the maximum
thickness recorded shall be used in the assessment.

© IS0 2019 - All rights reserved 5
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The mean shall be the mean of all measurements in accordance with ISO 834-10:2014, Annex A.

6.6.2.2.2 Spray passive coatings

The thickness of sprayed passive protection materials shall be measured at the locations specified in
ISO 834-10:2014, Annex A.

The measurement shall be taken between 50 mm and 100 mm away from each thermocouple position.

The thickness of spray applied fire protection coatings should not deviate by more than 20 % of
the mean value. The mean value shall be used in the assessment of the results and in the limits of
applicabilityof the assessment. IT it deviates by more than 20 % then the maximum thickness snall be
used in the pssessment.

6.6.2.2.3 [Reactive coatings

For reactive fire protection materials, the average primer thickness shall be measured first|and
subtracted [from the total average primer and reactive coating thickness. The ‘tesulting permitted
thickness tolerances excluding primer and topcoat (assuming normal distribution of measpired
thickness) ghall be as follows:

a) atthe temperature measurement stations:

— A npinimum of 68 % of readings shall be within +20 % of thé meéan.

— A :Iinimum of 95 % of readings shall be within +30 % 6f'the mean.
— Allfreadings shall be within +45 % of the mean.

b) overall

— A minimum of 68 % of readings shall ‘he’ within #20 % of the mean at the temperdture
mepsurement stations.

— A minimum of 95 % of readings‘shall be within #30 % of the mean at the tempergture
mepsurement stations.

— Allfreadings shall be withimr£45 % of the mean at the temperature measurement stations.

If the thickness is outside these-limits the test specimens shall be adjusted to comply with apove
requirements.

In the case pf reactive coatings where electrical measuring devices are used they shall be calibrategd on
a similar dipameter curved surface.

6.6.2.3 Depnsity of passive fire protection materials

atariol b o oot o o) o lind choall bo oo ciinn daccaox =

Th d t aftha fira ot ot o oo t
e ensl I Lll\, IIre l.ll Ul LlivIilnIiridie Il idal LVV IICcIr v ul.ll.ll Ul.ll l(,l\-\,} u}l}lll\'u SIIAIl e lll\'uoul U dlilulrurl lg O

ISO 834-10:2014, Annex A and recorded.

At each thickness of fire protection material, the density of each should not deviate by more than 15 %
of the mean value. The mean value shall be used in the assessment of the results and in the limits of
applicability of the assessment. If it deviates by more than 15 % then the maximum density recorded
shall be used.

6.6.2.4 Verification of the test specimen

An examination and verification of the test specimen for conformity to specification shall be carried
out as described in ISO 834-1.

6 © IS0 2019 - All rights reserved
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The sponsor shall be responsible for verifying that the fire protection material has been applied
correctly and in the case of sprayed or coated materials, to ensure, by methods appropriate to the
material that it is of design composition and specification.

6.7

Selection of test specimens

6.7.1 Principle of selection

The intended scope of the assessment will determine the selection of the test specimens.

The

minimum number of cpnr‘imnnc is 9 hars rnprncnhfing a-range of prnfnrﬁnh thicknes

dimg
thicl
bety

The
as th

ensions. The ranges shall include maximum, intermediate and minimum values, for

es and bar
protection

kness and bar dimensions. Intermediate values shall be a close as possible to(mid-fange value

Feen minimum and maximum.

matrix given in Table 1 shall be followed, and the resulting assessment shall be multi-temperature

e critical temperature of bars will vary substantially according to the structural desigmn.

Table 1 — Matrix of fire protection thickness required for adrange of section fa¢tors

Steel bar dimension Protection thickness range
range Minimum Intermediate Maximum
Minimum 0,0(Spin) v v v
Intermediate 0,4 to v v v
0,6(Sint)
Maximum 1,0(Spax) v v v
The ntermediate dimension (Sint) is subject to atolerance of #10 %.

The

For

whe

For

hctual values of the range factor shall bederived from the Formulae (1) and (2).

Fhickness:

1p =K 4(dimax =dmin )+ dmin
e

7 is the thickness at factor Kg;
Tmax 1S the maximum thickness at Kq factor of 1;
Tmin  is'the minimum thickness at K factor of 0.

Himension factor:

Sp :Ks (Smax _Smin)+smin

where

sp isthe dimension factor at factor Kj;

Smax 1S the maximum dimension factor at K, factor of 1;

Smin 1S the minimum dimension factor K factor of 0.

The dimension range shall be determined by the sponsor within the limits given in this document.

© IS0 2019 - All rights reserved
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For circular bar, the diameter shall be used and for other shapes the

define the dimension range.

A typical test package for circular bars is illustrated in Table 2.

Table 2 — Typical test package

section factor shall be used to

Circular bar diameter mm Rectangulatlzfle:lrjection fac- Protection thickness
25 120 maximum
25 67 intermediate
25 33 minimum
63 120 maximum
63 67 intermediate
63 33 mifnirhum
100 120 maximum
100 67 intermediate
100 33 minimum

Additional fest specimens may be tested to increase the scope of the assessment by introducing further
bars with djfferent dimensions and protection thicknesses. Howeversthe principle of testing minimum,
maximum 34nd intermediate values larger or smaller shall be followed. Intermediate values shall be

equally spafed as practicably possible between the minimum and maximum values.

7 Instal]ation of the test specimens

7.1 Test specimen installation patterns

The bars shall be positioned within the furndoce to ensure the bars are not shielded or affected by

furnace walls, other test specimens and othep obstacles. A minimum distance of separation of 300{mm

in the horiz

7.2 Insta

The specim
They may 3

pntal plane is required.

llation of the test specimens

ens may be installédwertically or horizonatlly in the furnace or plinths on the furnace f
Iso be supportéeéhhorizontally by suspending from the furnace roof as illustrated if

loor.
the

informative Figures A.1 and’A.2.

The ends of the barshall be insulated with a material and appropriate thickness capable of providing
equivalent pr greater insulation than that of the fire protection material provided over the length of

the bar.

7.3 Furnace load

In order to ensure that the specified furnace temperature/time relationship is complied with it may be
necessary to control the amount of steel bars within the furnace and their location.

For example a typical furnace of size 4 m by 3 m by about 2 m deep can accommodate up to 45 kg of
steel bars per m3 of furnace volume without adverse effect.

8 Conditioning of the test specimens

Alltestspecimens, their components and any test samples taken for determination of material properties
shall be conditioned in accordance with ISO 834-1, or for a period specified by the manufacturer for

adequate curing.

8
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9 Application of instrumentation

9.1

General

The instrumentation for measurement of temperature, furnace pressure, shall comply with the
requirements of ISO 834-1.

9.2

Instrumentation for measurement and control of furnace temperature

9.2.1 General

Plat¢ thermometers, of the type specified in ISO 834-1, shall be provided to measure and

temperature of the furnace and shall be uniformly distributed, to give a reliable)indic:
temperature in the region of the test specimens. They shall not be placed in positions whg

una

9.2.2

le to measure the furnace temperature correctly because they are obstructed by test s

. Furnace temperature in the region of test specimens

control the
ition of the
ire they are
pecimens.

In the case where 9 bars are tested horizontally at the same time, the’furnace temperatfire shall be

mea
bars
each

In tlhe case where 9 bars are tested vertically at the sdme time the furnace temperaty

mea

kured by 8 plate thermometers evenly distributed over a plane area that encloses all ba
are contained within an area of 4 m by 3 m or 12 m?2 a platé thermometer shall be pl
1,5 m2 of this area.

sured by 4 plate thermometers evenly distributed>over a plane area that encloses all

the ars are contained within an area of 2 m by 2 m'9t4 m? a plate thermometer shall be pl

each

In th
one

For lhorizontal specimens suspendedfrom the furnace roof, the plate thermometers shall bg

ata

The
side
ther

1,0 m2 of this area.

e case of isolated bars the furnace temperature shall be measured by 1 plate thermom
hch side of the bar, i.e. 2 per bar.

listance of 100 mm from the barand 500 mm from the furnace roof slab (see Figure 1).

plate thermometers shall'be positioned such that there are equal numbers where s
wall of the furnace and the floor of the furnace. Figure 1 shows a typical arrange
mometers for horizontal bars.

b

s, e.g. if the
hced within

re shall be
bars, e.g. if
aced within

bter located

b positioned

‘A’ faces a
nt of plate

© IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=24bb4b9dfca710597f2f94afdbdc5e5a

ISO 834-14:2019(E)

3———
2
()
b
1 AEE
Key
1 Dbars
2 plate th¢rmometer support with plate located opposite the centre of the bar’
3 furnace foof slab
a 500 mm|
b 100 mm

Figure 1 — Location of plate thermometers Vertical cross-section of furnace

9.2.3 Instrumentation for the measurement.of steel temperatures

Thermocouples for measurement and recording of steel temperatures shall be of the type, fixing
method and location as given in ISO 834%10:

There shalll be 2 measurement stations and the thermocouples shall be positioned at 1/3 and| 2/3
(333 mm and 667 mm from 1 end) along the exposed length of each bar. The thermocouples shall be
attached tojthe steel surface afhd may be installed after the application of a reactive coating by peening
into the surfface of the rods

Table 3 — Number of thermocouples

Bar diamefler orléngth of shorter| Number of thermocouples at Total number of thermocouplles
side each station
280 mm 3 6
<80 mm 2 4

A test sponsor may elect to add additional thermocouples to a test specimen. Any additional
thermocouples shall be added in a way that does not prevent the specimen complying with this clause
and Figure 2 or the specimen results will be invalid.

10 © IS0 2019 - All rights reserved
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MS1 MS2

Key
MS1| measurement station 1 at 0,333 m along bar
MS2| measurement station 2 at 0,666 m along bar
X thermocouple positions for bars <80 mm
X,Y | thermocouple positions for bars 280 mm

Figure 2 — Locations of thermocouples for different bar diameters

9.3 | Instrumentation for the measurement of pressure

Equipment for measuring pressure within the furnace shall be provided, located and used
in IS0 834-1.

10 [fest procedure

10.1 General

Assgmble the required number of unlodded steel bars forming the testing package approg
scople of the assessment as detailed in 6.7.1.

Carrly out checks for thermocouple consistency and establish data points for temperature
in IS0 834-1 before commeneément of the test and the procedures defined in 10.2 to 10.7.

10.2 Furnace temperature and pressure

Con{rol the furnacé and measure and record the furnace temperature in the region of the tes

hs specified

riate to the

hs specified

L specimens

using the plate thermometers defined in 9.2.1 and the furnace pressure in accordance with ISO 834-1.

criteria of

10.3 Steelwork temperature

ndent upon

Measure and record the temperature of the steel bars using the thermocouples attached to the

steelwork as specified in 9.2.3 at intervals not exceeding 1 min.

10.4 Observations

Monitor the general behaviour of each of the specimens throughout the test and record the occurrence of

cracking, fissuring, delamination or detachment of the fire protection material and similar
as described in ISO 834-1.

© IS0 2019 - All rights reserved
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10.5 Termination of test

All tests should provide thermal data up to the maximum temperature required for the scope of the
assessment.

The duration of the test is subject to agreement between the manufacturer and the test laboratory.

11 Test results

11.1 Acceptability of test results

It is possible that within any test package apparently erroneous results may occur through failu
thermocouples, abnormal behaviour of the fire protection, incorrect assembly of the test'specimen
etc. If any fesults are to be disregarded, i.e. become invalid. The laboratory, in consultation with the
sponsor, shall justify this and apply the following rules:

re of

a) Atleasf| 1 valid thermocouple per measuring station (and minimum of 50 % ofithe original number
of thermocouples) shall be valid.

11.2 Pres

bntation of test results

The test repgort shall include the following statement:

“This repoift provides the constructional details, the test conditions, the results obtained when the
specified fi
Any deviation with respect to thickness of fire protection:xmaterial and constructional details, dther
than those

In addition

a)
b)

<)

d)

f)
g)

the gen
full det

descri

e protection system described herein was tested following the procedures of ISO 83

llowed under the field of application could invalidate the test result”.
Lo the items required by ISO 834-1 the following shall also be included in the test repor
eric description and accurate details of the fire protection system;

nils of the test specimens including fixing methods and application methods appropria

the pr(;[ection material;

constryction and its installation-onto the test furnace;

the res
those v
individ
temper

hlts of measured dimensions especially the thickness of the fire protection together
hlues to be used.j’the assessment, e.g. section factor;

1al furnacetemperature and pressure measurements and the mean of all individual fur

and comhparedwith the specified requirements and tolerances given in ISO 834-1;

observ

htions made and times at which they occur shall be reported;

-14.

ke to

ion of the fabrication oflthe test construction. Description of the conditioning of the|test

with

nace

pture and pressure measurements, taken as specified in ISO 834-1, graphically presented

individual temperature measurements and the maximum average temperature of the two
measuring stations of each test specimen as defined in 3.4.

These results may be presented as a selection of the measured data sufficient to give a history of the
performance of the test specimen according to ISO 834-1.

These results may also be prepared and printed in tabular form and/or presented on computer media.
In the latter case this should be prepared in an appropriate, secure “read only” format to prevent
alteration. Only data maintained in the laboratory files shall be used in the assessment.

12
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12 Assessment

12.1 General

4:2019(E)

The temperature data obtained from the unloaded bars are used as a basis for relating the time to
reach a specified steel temperature, the thickness of fire protection material and the bar dimensions.

12.2 Assessment procedure for thermal performance

Assessment of thermal performance shall be carried out as follows:

a)

b)

c)

d)

f)
g)

13
The

g)

h)

[Use the temperatures measured at the measuring points indicated in 9.2.3 and in Figi
nput to start the thermal performance analysis.

For each steel bar test specimen, determine the highest average temperaturé recol
measuring station as defined in 3.4 as a function of the heating time.

For each steel bar test specimen, determine the time to reach a specified temperature
b.g. 350 °C, 400 °C, 450 °C, 500 °C, 550 °C, 600 °C, 650 °C and 700 °C.

column tests to ISO 834-10 and analysis to ISO 834-11.

For each steel bar test specimen, multiply the time to reach the specified temperaturg
with the correction factor for stickability, obtained frem the loaded beam and/or loa
stickability analysis to ISO 834-11.

[Use the corrected times as input for the analysis‘ef thermal performance of the solid st¢

The assessment of thermal performance ofithe solid steel bar test specimens protect
protection materials, shall be performed in accordance with the linear interpolat
presented in Annex B of this document.

Assesment report
hssessment report shallinclude the following:

the name/address ofithe body providing the assessment and the date it was carried ou
Lo the name/address/of the test laboratory, the unique test reference number and report

the name(s) and address(es) of the sponsor(s). The name of the manufacturer of the
products andthe manufacturer or manufacturers of the construction;

Component parts (where known). If unknown this shall be stated;

ire 2 as the

'ded at any

of interest,

Use the temperature dependent factors for stickability, obtained\from loaded beam and/or loaded

b of interest
ded column

bel bars.

bd with fire
on method

t. Reference
number(s);

product or

Lhe gefieric description of the product or products, particularly the fire protection system and any

general descriptionr of thetestspecimrens formimgthe basisof the—assessmrent—m
dimensions of the test specimens;

reason for the omission of any test data;

the composition and measured properties, of test specimen components required to be
from 6.6;

luding the

determined

the thermal analysis shall produce a table of protection thicknesses for each design temperature,

fire performance period and section factor. An example of the presentation of suc
information is given in Table 4;

a statement regarding the limits of direct application of the assessment procedure.

© IS0 2019 - All rights reserved
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Table 4 — Example of tabulated data for circular bars

Fire performance period — 30 min

Specifiedtemperature
°C

350

400

450 500 550

600 650 700

Bar diameter mm

Thickn

ess of fire

specified temperature

protection material to maintain steel temperature below

20

30

O
O

50

[

0

70

1802

assessment.

a  Temperafure range and diameter range for illustratieiJonly; actual range to be determined by the scope of the

14 Limits

The resultq
systems ovg
than those {

of the applicability of the results of the assessment

from this test method-and the assessment procedure are applicable to fire prote¢tion
r the range of fire protection thicknesses tested in this document and in any case no gre¢ater

ested in [SO 834-10.and to the limits of applicability assessed in ISO 834-11.

The maximpm temperatures-éstablished during the test shall be no greater than the range established

in [SO 834-]

The fire prd

0.

tection\period resulting from the test and assessment is limited to the maximum peri¢d of
testing or spme shorter period for which the sponsor requires approval.

Results fronbar tested horizontally may be applied to any orientation, whilst results from vertifally

tested bar shall only relate to that orientation.

The results of the assessment for circular bar and rectangular bar may not be applied to other shapes.

14

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=24bb4b9dfca710597f2f94afdbdc5e5a

ISO 834-14:2019(E)
Annex A
(informative)

Support to specimens suspended from the furnace roof

A.1 _Support to specimens

Whdre the solid bar is supported from the furnace roof, Figures A.1 and A.2 provide, guidance in how
this may be achieved.

© IS0 2019 - All rights reserved 15
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O

Key
steel plafte
hole of 18 mm diameter
test piede
M20mm threaded bar

furnace foof

M15 mm diameter bar passing through end plates with threaded endsto attach retaining nuts

N O U W

end plates

o

Minimujn 150 mm.
b Minimum 250 mm.
c Minimum 100 mm.
d 500m

NOTE1 Platésswould be welded (or otherwise attached) to both ends of each test piece with the holes aligned.
After application, a single 15 mm diameter bar approximately 100 mm longer than the test piece and |with
threaded ends is passed through the holes from the inside of the plates, and then held in place by retaining nuts.
End plate to be minimum 8 mm thick.

NOTE 2 Not to scale.

Figure A.1 — Mounting of specimen from the furnace roof
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b/ i,

I 6 S
Key
1 hut and plate'secured on top of furnace slab
2 furnaeeeover slab
3 100 mm x 200 mm x 10 mm hollow section 100 mm deep
4  MZodiameterbarwithrdoublenutsectred-withrweld
5 weld
6  M15 diameter bar spanning between end plates

Figure A.2 — Connection between solid bar and the hangar from the furnace roof
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Annex B
(normative)

Linear interpolation and extension analysis

B.1 General

The lineari

B.1.1 Ste

B.1.1.1 The input data shall consist of the following:

The specifig

The correc
temperatur]

The diamet

The averagyg

B.1.2 Ste

B.1.2.1 Dq
reached for
is calculate
thickness b

An examplg

hterpolation analysis shall be conducted in accordance with the following steps.

p 1 — Input data

d temperatures as defined in Table 4.

ted time for the maximum average temperature of each bar to reach the spec
es. (See 12.2).

b1 of circular bars or the section factor for rectangular.bats.

e protection mean thickness of the fire protection. (Se€ 6.6.2.2.1, 6.6.2.2.2 and 6.6.2.2.3)).

ified

p 2 — Determine time of maximum average temperatures

btermine the time when the maximume~average temperature [see 11.2 g)] of each b
each specified temperature and protection thickness band. The average protection thick
l as the average of the mean protéction thickness of each individual bar in each non
aind (see 6.7.1).

of the required data for a test'matrix for round bars is given in Table B.1.

Table B:1 — Time to reach specified temperature

Bar diameter (mm)

ar is
ness
ninal

Specified temperature 550 °C minimum intermediate maximum
25 75 130
Prptectiqizsfick- mm Time for bar to reach specified temperature (min)
nessband
Minimum 2,045 41,8 49,3 58
Intermediate 4,100 77,5 96,9 112,9
Maximum 59000 98,7 123,4 143,8

B.1.3 Step 3 — Determine protection thicknesses for specified temperature and
rating period

For each section factor or diameter determine, by linear interpolation, the protection thickness for each
of the specified temperatures and fire performance periods using Formula (B.1).

18
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