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glazed partitions
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In this paper, the impact of using this type of additional profiles on the fire resistance of

a glazed wall was analysed. The results of two walls with identical external dimensions and the
same static scheme, made on the basis of the same glazing, from the same aluminium
profiles have been compared, with additional reinforcing profiles applied in one of the tests.
This article discusses the results obtained and the conclusions from the fests conducted.

partition is a form of inner wall of a buil-
Acbjing. It does not constitute a part of the
uilding structure and therefore is not de-
signed to be subjected to any loads other than
its own weight and those related to the condi-
tions of its use. However, since it separates ro-
oms within a building, it should meet certain so-
undproofing and fire resistance requirements.

According to the regulations of many Europe-
an Union countries, for buildings with a specif-
ic purpose, e.g., hospitals, hotels or those with
significant height [1-3], partition walls, as non-
load bearing elements of a building, should be
designed and constructed in such a way that
in the event of a fire, it will limit the spread of fire
and smoke in the building, enable the evacua-
tion of users and ensure the safety of the rescue
team. Therefore, in this type of buildings, parti-
tion walls must fulfil fire resistance requirements.

Partition walls, which are prepared to achieve
specific fire resistance class, are usually de-
signed as a masonry walls, built of lightweight
small-elements [4-6] or light construction rein-
forced with a metal or wooden frame, e.g. made
of plasterboard [7], [8] or chipboard [9], [10].
The most common solutions with optimum fire
properties are walls made of sandwich panels
[11-14]. These materials, however, despite their
excellent properties for stopping fires, are aes-
thetically poor and they are increasingly being
replaced by far better-looking transparent ele-
ments (glazed [15-18] or made of glass blocks
[19]) [20]

Glazed partitions are usually made of met-
al [21-23] or timber [24], [25] profiles as a tran-
som-mullion structures. The areas formed be-
tween the profiles are filed with opaque or
transparent special glazing with fire resistance

properties [26-29]. This type of glazing is usu-
ally constructed as a multi-layer glass unit, with
thermal breaks (fire resistant layers) or intu-
mescent gel between the layers of tempered or
semi-tempered glass panes.

Profiles which are used in fire resistant glazed
partitions usually have a symmetrical cross-sec-
tion. The timber ones are made of laminated or
solid wooden elements. The metal profiles are
composed of aluminium or steel elements con-
nected with a thermal separator in most cas-
es made of polyamide reinforced with glass fi-
bre (three-chamber profiles, example in Fig-
ure 1) [30]. It is very important to properly fill
the profile chambers in order to ensure insula-
tion and reduce the adverse impacts of ther-
mal stress [31]. Special insulating inserts, usual-
ly made of gypsum plasterboards, silicate - ce-
ment boards, silicate — calcium boards or miner-
al wool plates, or increasingly used timber infills
[32], [33] are placed inside the chambers of the
profiles. Not only the material employed but also
the volume of the infill is important, which was
presented in articles [15], [21], [34]. For parti-
tions with significant height, the profiles are ad-
ditionally equipped with reinforcements, usually
made of the same material. The reinforcing pro-
files are fixed to one or both sides of the main
profile, increasing the cross-section dimensions
and loadbearing capacity.

An example of a three-chamber aluminium
profile with a fixed glazing is shown in Figure 1. It
clearly shows intumescent gaskets between the
profile and the glazing. These elements, usu-
ally made of expandable graphite [35], [36] in-
crease their volume under high temperature and
close the gaps that fire could use to get through
to the unexposed side.

The “fully glazed partition’ [37], [38] is an in-
creasing common solution in the market. The
partitions of this type have aluminium or steel
profiles used only along the perimeter of the
partition, mullions are replaced by a special fire-
proof silicone or intumescent gaskets, and the
transoms in most cases do not occur.

Classification of fire resistance
according fo european
standards

The glazed partition design or project does
not give a clear indication as to whether it will
maintain fire integrity and insulation throughout
the specific period; therefore, a fire resistance
test must be performed.

Aluminium glazed partitions in the European
Union are classified in accordance with stand-
ard EN 13501-2 [39], and the fire resistance
classes are confirmed on the basis of the re-
sults of the test conducted in accordance with
EN 1364-1 [40].

The classification takes into account the per-
formance criteria presented below:

W fire integrity (E) — is the ability of the glazed
partition test specimen, when exposed to fire on
one side, to prevent the passage through it of
hot gases and flames and to prevent the occur-
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Fig. 1. Example of threé—chamber profile
cross-section [21]
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rence of flames on the unexposed side; it is as-
sessed on the basis of three aspects: ignition of
the cotton pad, sustained flaming on the unex-
posed surface or gaps exceeding the permis-
sible dimensions; the cotton pad inflammation
criterion is not taken into account if the element
is classified only for fire integrity without consid-
ering the fire insulation classification;

B fire insulation () - means the ability of
a certain test specimen to function as a separat-
ing part of the building structure and is subject-
ed to fire on one side to limit the temperature rise
on the unexposed surface above a given level
(the average temperature rise is limited to 140°C
above the initial average temperature, while the
maximum temperature rise at any point in the
tested partition is limited to 180°C above the in-
itial temperature); the maximum and average
temperature rises on the unexposed surface of
the test specimen are checked with thermocou-
ples attached to the test specimen by means of
atemperature resistant adhesive [50];

W radiation (W) — is the ability of a structur-
al element to withstand fire applied on one side
thereby limiting the probability of transferring the
fire to adjacent materials as a result of significant
heat radiation by the element or by its unheated
surface; the measurement method is defined by
standard EN 1363-2 [41]; radiation is assessed
on the basis of the time in which the maximum
value of the radiation measured in accordance
with EN 1363-2 [41] does not exceed 15 kW/m2;

M resistance to mechanical impact (M) - re-
sulting from damaging other structural elements
or items exposed to the fire may influence the
fire resistance of the partition; it is assessed (af-
ter reaching the required classification time) on
the basis of the time after which the specimen
has withstood the impact in accordance with EN
1363-2 [41], without deterioration of its fire integ-
rity and/or insulation performance.

Standard EN 13501-2 [39] for partitions
defines the fire resistance classes shown in
Table 1.

In the classification document of a glazed
partition, in addition to a detailed technical de-
scription of the element, there should be a point
referring to the field of application of the test re-
sults, containing all the changes that are possi-
ble to make in the design of the partition, which
does not cause the reduction of its fire resist-
ance properties. We can distinguish the direct
field of application, which is presented in a test-
ing standard [40] and extended field of appli-
cation, which is described in the EXAP stand-
ard [43]. Glazed partition classification meth-
odology, with possible extensions according to
the EXAP standard [43], has been widely dis-
cussed in articles [42], [44]-[47].

Fire resistance testing

According to the European Union provisions,
the partitions should be tested in accordance
with EN 1364-1 [40], maintaining the proce-
dures outlined in EN 1363-1 [48], and where
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Fig. 2. Temperature-time curves, A — standard curve, B — external fire curve [49]

appropriate, EN 1363-2 [41]. The fire resist-
ance test is carried out by applying heat to one
side of the partition. For walls with a symmetri-
cal cross-section option, it is enough to check
them only from one side, and for non-symmet-
rical solutions, it is necessary to test them from
each side.

The test specimen is heated in accordance
with the standard time-temperature curve (pre-
sented by the solid line in Figure 2), assumed
as a characteristic for reflection of a fire in-
side a building (fully developed, following the
flashover).

During the glazed partition fire resistance test,
the following performance criteria are checked:

W fire integrity (E),

W fire insulation (1),

M radiation (W),

M resistance to mechanical impact (M).

Moreover, the deflection of the test specimen
should be measured although it is not associat-
ed with any performance criteria. The deflection
of the test specimen may be important in deter-
mining the direct and/ or extended field of appli-
cation of the test result [25].

Glazed partitions in practice are often
equipped with doorsets which also have to
meet the requirements of fire resistance and,
in certain cases, smoke control. Testing of this
type components is carried out according to
a different standard. In this specific case, the
doorset is a test specimen and glazed partition
is only an associate (for fire resistance) or sup-
plementary (in case of smoke control) support-
ing construction. Cases of this type and test-
ing methodology in the field of fire resistance
are presented in the articles [50-57], and in the
field of smoke control in the articles [54], [55],
[58-60].

Table 1. Fire resistance classes [42]
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Abstract: The inner walls of a building, which do
not constitute its structure and therefore do not
have loadbearing properties, are called partition
walls. The main task of this type of element is the
separation of rooms in a building, which is why
they should be designed and constructed in a
way that ensures, among others, compliance
with fire safety requirements, including those
related to fire resistance. There are many
types of fire-resistant partition walls both on
the European and global construction market,
among which the most impressive effect is
achieved by those using glass elements in
their structure. These include aluminium
glazed partitions, which are the subject of this
paper. These structures are usually made of
special fire-resistant glass positioned in three
chamber profiles, made of two aluminium
sections, connected by a thermal break, usually
made of glass fibre reinforced polyamide. The
chambers created in this way are filled with
special insulating inserts, and the degree of
filing depends on the expected fire resistance
class, which is determined by an appropriate
test. Large wall-height profiles of this type
are usually further reinforced by screwing to
them additional, special aluminium profiles.
In this paper, the impact of using this type
of additional profiles on the fire resistance of
a glazed wall was analysed. The results of two
walls with identical external dimensions and

the same static scheme, made on the basis of
the same glazing, from the same aluminium
profiles have been compared, with additional
reinforcing profiles applied in one of the tests.
This article discusses the results obtained and
the conclusions from the tests conducted.
Keywords: fire safety, fire engineering,
fire resistance, fire integrity, fire insulation,
aluminium profiles, aluminium glazed partition
systems, glass panes

Streszczenie:  WPLYW PROFILI WZMA-
CNIAJACYCH NA ODPORNOSC OGNIOWA
ALUMINIOWYCH PRZEGROD PRZESZ-
KLONYCH. Sciany wewnetrzne bud-
ynku, ktore nie stanowig jego konstrukcji,
a tym samym nie majg wiasciwosci nosnych,
nazywane sg $cianami dziatowymi. Gtéwnym
zadaniem tego typu elementow jest wydziele-
nie pomieszczen w budynku, dlatego nalezy
je projektowa¢ i wykonywa¢ w sposob
zapewniajgcy m.in. zachowanie wymagan
bezpieczenstwa pozarowego, w tym w zakre-
sie odpornosci ogniowej. Na europejskim,
a takze $wiatowym rynku budowlanym istnie-
je wiele rodzajow przeciwpozarowych $cianek
dziatowych, z ktorych najbardziej spektaku-
larny efekt osiggajg te, ktore wykorzystujg
w swojej konstrukeji elementy szklane. Nalezg
do nich przeszklone przegrody aluminiowe
ktdre sg przedmiotem niniejszego artykutu.
Konstrukcje te sg zwykle wykonane ze spec-
jalnego szkta odpornego na dziatanie ognia,
umieszczonego w trojkomorowych profilach
sktadajacych sie z dwdch profili aluminiowych,
potgczonych przekiadka termiczng, najczesciej
z poliamidu wzmocnionego widknem szklanym.
Powstate w ten sposéb komory wypetnione sg
specjalnymi wktadami izolacyjnymi, a stopien
wypelnienia jest uzalezniony od oczekiwanej
klasy odporno$ci ogniowej, ktora jest okreslana
odpowiednim badaniem. Tego typu profile
0 duzej wysokosci $cian sg zwykle dodat-
kowo wzmacniane poprzez przykrecenie do
nich specjalnych profili aluminiowych. W ar-
tykule przeanalizowano wplyw zastosowania
tego typu dodatkowych profili na odpornosé
ogniowg przeszklonej $ciany. Poréwnano
wyniki dwdch $cian o identycznych wymiar-
ach zewnetrznych i tym samym schemacie
statycznym, wykonanych na podstawie tego
samego schematu oszklenia, z tych samych
profili aluminiowych, z dodatkowymi profila-
mi wzmacniajgcymi zastosowanymi w jednym
zbadan. W artykule omowiono uzyskane wyniki
oraz wnioski z przeprowadzonych badan.
Stowa kluczowe: bezpieczenstwo przeciw-
pozarowe, inzynieria  przeciwpozarowa,
odporno$¢ ogniowa, szczelnos¢ ognio-
wa, izolacja ogniowa, profile aluminiowe, alu-
miniowe przeszklone systemy $cian dziatowych,
przeszklenia
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