
A partition is a form of inner wall of a buil-
ding. It does not constitute a part of the 
building 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 filled with opaque or 
transparent special glazing with fire resistance 

In this paper, the impact of using this type of additional profiles on the fire resistance of  
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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 to 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:

■ 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-

Fig. 1. Example of three-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;

■ fire insulation (I) – 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 140oC 
above the initial average temperature, while the 
maximum temperature rise at any point in the 
tested partition is limited to 180oC 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  
a temperature resistant adhesive [50];

■  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;

■ 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 

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:

■ fire integrity (E),
■ fire insulation (I),
■ radiation (W),
■ 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]

E - 20 30 - 60 90 120 - -

EI 15 20 30 45 60 90 120 180 240

EI-M - - 30 - 60 90 120 180 240

EW - 20 30 - 60 90 120 - -

Fig. 2. Temperature-time curves, A – standard curve, B – external fire curve [49]



oraz klasyfikacja w zakresie odporności ogniowej”, ŚWIAT SZKŁA, 
vol. 19, no. 1, pp. 30–33, 2014.
[20] P. Sulik and B. Sędłak, “Ochrona przeciwpożarowa w przegro-
dach wewnętrznych”, Izolacje, vol. 20, no. 9, pp. 30–34, 2015.
[21] B. Sędłak, J. Kinowski, D. Izydorczyk and P. Sulik, “FIRE RE-
SISTANCE TESTS OF ALUMINIUM GLAZED PARTITIONS, Results 
comparison”, Appl. Struct. Fire Eng., Jan. 2016.
[22] B. Sędłak and P. Sulik, “Odporność ogniowa wielkogabarytow-
ych pionowych elementów przeszklonych”, Mater. Bud., vol. 1, no. 7, 
pp. 28–30, Jul. 2015.
[23] M. Kosiorek and Z. Laskowska, “Bezpieczeństwo pożarowe – 
część XV, Ogniochronne przegrody przeszklone”, Mater. Bud., vol. 
1, pp. 117–119, 2007.
[24] B. Sędłak, D. Izydorczyk and P. Sulik, “Fire Resistance of timber 
glazed partitions”, Ann. Warsaw Univ. Life Sci. - SGGW For. Wood 
Technol., vol. 85, pp. 221–225, 2014.
[25] P. Sulik and B. Sędłak, “Odporność ogniowa drewnianych 
przeszklonych ścian działowych”, ŚWIAT SZKŁA, vol. 20, no. 3, pp. 
43–48, 56, 2015.
[26] M. Wu, W. K. Chow, and X. Ni, “Characterization and thermal 
degradation of protective layers in high-rating fire-resistant glass”, 
Fire Mater., vol. 39, no. 1, pp. 26–40, Jan. 2015.
[27] Z. Laskowska and A. Borowy, “Szyby w elementach  
o określonej odporności ogniowej”, ŚWIAT SZKŁA, vol. 20, no. 12, 
pp. 10–15, 2015.
[28] Y. Zhan, Z. Xia, W. Xin, and L. Hai-lun, “Application and Integri-
ty Evaluation of Monolithic Fire-resistant Glass”, Procedia Eng., vol. 
11, pp. 603–607, 2011.
[29] K. Zieliński, “Szkło ogniochronne”, ŚWIAT SZKŁA, vol. 1, pp. 
9–11, 2008.
[30] K. Kuczyński, “Kształtowniki metalowe z przekładką 
termiczną”, Mater. Bud., vol. 8, pp. 38–39, 2010.
[31] A. S. Usmani, J. M. Rotter, S. Lamont, A. M. Sanad and M. Gillie, 
“Fundamental principles of structural behaviour under thermal ef-
fects”, Fire Saf. J., vol. 36, no. 8, pp. 721–744, 2001.
[32] B. Sędłak, P. Sulik and P. Roszkowski, “Fire resistance tests 
of aluminium glazed partitions with timber insulation inserts”, Ann. 
Warsaw Univ. Life Sci. - SGGW For. Wood Technol., vol. 92, pp. 
395–398, 2015.
[33] B. Sędłak, D. Izydorczyk and P. Sulik, “Aluminium glazed parti-
tions with timber insulation inserts – fire resistance tests results de-
pending on the type of used wood”, Ann. Warsaw Univ. Life Sci. - 
SGGW For. Wood Technol., vol. 92, pp. 102–106, 2016.
[34] B. Sędłak, P. Roszkowski and P. Sulik, “FIRE INSULATION OF 
ALUMINUM GLAZED PARTITIONS DEPENDING ON THE INFILL 
SOLUTION OF FRAMEWORK PROFILES”, Civ. Environ. Eng. RE-
PORTS, vol. 26, no. 3, pp. 91–107, 2017.
[35] G. Camino and S. Lomakin, “Intumescent materials”, [in:] Fire 
Retardant Materials, A. R. Horrocks and D. Price, Eds. Woodhead 
Publishing Limited, 2001, pp. 318–335.
[36] M. Modesti, A. Lorenzetti, F. Simioni and G. Camino, “Expand-
able graphite as an intumescent flame retardant in polyisocyanu-
rate–polyurethane foams”, Polym. Degrad. Stab., vol. 77, no. 2, pp. 
195–202, Jan. 2002.
[37] P. Sulik, B. Sędłak, and J. Kinowski, “Study on critical places for 
maximum temperature rise on unexposed surface of walls with butt 
jointed glazing test specimens”, [in:] IFireSS 2017 – 2nd Internation-
al Fire Safety Symposium Naples, Italy, 2017.
[38] B. Sędłak, “Bezszprosowe szklane ściany działowe  
o określonej klasie odporności ogniowej”, ŚWIAT SZKŁA, vol. 19, 
no. 11, p. 24, 26, 28, 30, 2014.
[39] “EN 13501-2:2016 Fire classification of construction products 
and building elements. Classification using data from fire resistance 
tests, excluding ventilation services”.
[40] “EN 1364-1:2015 Fire resistance tests for non-loadbearing ele-
ments - Part 1: Walls”.
[41] “EN 1363-2:1999 Fire resistance tests. Alternative and addi-
tional procedures.”
[42] B. Sędłak and P. Roszkowski, “Klasyfikacja w zakresie 
odporności ogniowej przeszklonych ścian działowych”, ŚWIAT 
SZKŁA, vol. 17, no. 7–8, pp. 54–59, 2012.
[43] “EN 15254-4:2008+A1:2011 Extended application of re-
sults from fire resistance tests. Non-loadbearing walls. Glazed 
constructions”.
[44] J. Kinowski, B. Sędłak, P. Sulik and D. Izydorczyk, “FIRE RE-
SISTANCE GLAZED CONSTRUCTIONS CLASSIFICATION, Chang-
es in the field of application”, Appl. Struct. Fire Eng., Jan. 2016.
[45] Z. Laskowska and A. Borowy, “Rozszerzone zastosowanie 
wyników badań odporności ogniowej ścian działowych prze- 
szklonych wg PN-EN 15254-4”, Mater. Bud., vol. 7, pp. 62–64, 2012.
[46] B. Sędłak and P. Sulik, “Badanie i klasyfikacja w zakresie 
odporności ogniowej przeszklonych ścian działowych zgodnie  
z wymaganiami nowego wydania normy badawczej. Cz. 2.”, ŚWIAT 
SZKŁA, vol. 21, no. 5, pp. 27–28, 30–34, 2016.
[47] B. Sędłak and P. Sulik, “Badanie i klasyfikacja w zakresie 
odporności ogniowej przeszklonych ścian działowych według 
wymagań nowego wydania normy badawczej. Cz. 1.”, ŚWIAT 
SZKŁA, vol. 21, no. 2, pp. 38–40, 42, 2016.
[48] “EN 1363-1:2012 Fire resistance tests. General requirements”.
[49] B. Sędłak and P. Sulik, “Odporność ogniowa pionowych el-
ementów przeszklonych”, Szkło i Ceram., vol. 66, no. 5, pp. 8–10, 
2015.

[50] D. Izydorczyk, B. Sędłak, B. Papis and P. Turkowski, “Doors 
with Specific Fire Resistance Class”, Procedia Eng., vol. 172, pp. 
417–425, 2017.
[51] D. Izydorczyk, B. Sędłak and P. Sulik, “THERMAL INSULATION 
OF SINGLE LEAF FIRE DOORS, Test results comparison in stand-
ard temperature-time fire scenario for different types of doorsets”, 
Appl. Struct. Fire Eng., Jan. 2016.
[52] B. Sędłak, “Metodyka badań odporności ogniowej  
drzwi przeszklonych. Cz. 2.”, ŚWIAT SZKŁA, vol. 17, no. 4, pp. 55–
58,60, 2012.
[53] B. Sędłak, “Metodyka badań odporności ogniowej  
drzwi przeszklonych. Cz. 1.”, ŚWIAT SZKŁA, vol. 17, no. 3, pp. 50–
52,60, 2012.
[54] B. Sędłak and P. Sulik, “Badania odporności ogniowej  
i dymoszczelności drzwi przeszklonych zgodnie z wymaganiami 
normy wyrobu PN-EN 16034. Cz. 1”, ŚWIAT SZKŁA, vol. 2, pp. 30–
35, 2017.
[55] B. Sędłak and P. Sulik, “Badania odporności ogniowej  
i dymoszczelności drzwi przeszklonych zgodnie z wymaganiami 
normy wyrobu PN-EN 16034. Cz.2”, ŚWIAT SZKŁA, vol. 3, pp. 40, 
42–43, 2017.
[56] D. Izydorczyk and P. Sulik, “Odporność ogniowa drzwi sta- 
lowych”, Mater. Bud., vol. 1, no. 7, pp. 33–36, Jul. 2015.
[57] P. Sulik and B. Sędłak, “Odporność ogniowa drzwi z dużymi 
przeszkleniami”, ŚWIAT SZKŁA, vol. 20, no. 3, pp. 38–42, 2015.
[58] B. Sędłak, A. Frączek and P. Sulik, “Wpływ zastosow-
anego rozwiązania progowego na dymoszczelność drzwi 
przeciwpożarowych”, Mater. Bud., vol. 1, no. 7, pp. 26–29, Jul. 2016.
[59] P. Sulik, B. Sędłak and D. Izydorczyk, “Odporność ogniowa  
i dymoszczelność drzwi przeciwpożarowych na wyjściach awaryj-
nych z tuneli – badania i klasyfikacja”, Logistyka, no. 6, pp. 10104–
10113, 2014.
[60] B. Sędłak, “Przeszklone drzwi dymoszczelne – badania oraz 
klasyfikacja w zakresie dymoszczelności”, ŚWIAT SZKŁA, vol. 18, 
no. 4, pp. 35–38, 2013.
[61] B. Sędłak, J. Kinowski and P. Sulik, “Miejsca krytyczne ele-
mentów próbnych przeszklonych ścian osłonowych pod względem 
izolacyjności ogniowej”, BiTP, vol. 45, no. 1, pp. 38–50, 2017.

DOI: 10.5604/01.3001.0014.4432 
PRAWIDŁOWY SPOSÓB CYTOWANIA
Sędłak Bartłomiej, Sulik Paweł, 2020, The impact 
of reinforcing profiles on the fire resistance of alu-
minium glazed partitions. Part 1., „Builder” 11 (280).  
DOI: 10.5604/01.3001.0014.4432 

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 
filling 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: WPŁYW PROFILI WZMA-
CNIAJĄCYCH NA ODPORNOŚĆ OGNIOWĄ 
ALUMINIOWYCH PRZEGRÓD PRZESZ-
KLONYCH. Ściany wewnętrzne bud-
ynku, które nie stanowią jego konstrukcji,  
a tym samym nie mają właściwości nośnych, 
nazywane są ścianami działowymi. Głównym 
zadaniem tego typu elementów jest wydziele-
nie pomieszczeń w budynku, dlatego należy 
je projektować i wykonywać w sposób 
zapewniający m.in. zachowanie wymagań 
bezpieczeństwa pożarowego, w tym w zakre-
sie odporności ogniowej. Na europejskim,  
a także światowym rynku budowlanym istnie-
je wiele rodzajów przeciwpożarowych ścianek 
działowych, z których najbardziej spektaku-
larny efekt osiągają te, które wykorzystują  
w swojej konstrukcji elementy szklane. Należą 
do nich przeszklone przegrody aluminiowe 
które są przedmiotem niniejszego artykułu. 
Konstrukcje te są zwykle wykonane ze spec-
jalnego szkła odpornego na działanie ognia, 
umieszczonego w trójkomorowych profilach 
składających się z dwóch profili aluminiowych, 
połączonych przekładką termiczną, najczęściej 
z poliamidu wzmocnionego włóknem szklanym. 
Powstałe w ten sposób komory wypełnione są 
specjalnymi wkładami izolacyjnymi, a stopień 
wypełnienia jest uzależniony od oczekiwanej 
klasy odporności ogniowej, która jest określana 
odpowiednim badaniem. Tego typu profile 
o dużej wysokości ścian są zwykle dodat-
kowo wzmacniane poprzez przykręcenie do 
nich specjalnych profili aluminiowych. W ar-
tykule przeanalizowano wpływ zastosowania 
tego typu dodatkowych profili na odporność 
ogniową przeszklonej ściany. Porównano 
wyniki dwóch ścian o identycznych wymiar-
ach zewnętrznych i tym samym schemacie 
statycznym, wykonanych na podstawie tego 
samego schematu oszklenia, z tych samych 
profili aluminiowych, z dodatkowymi profila-
mi wzmacniającymi zastosowanymi w jednym  
z badań. W artykule omówiono uzyskane wyniki 
oraz wnioski z przeprowadzonych badań.
Słowa kluczowe: bezpieczeństwo przeciw-
pożarowe, inżynieria przeciwpożarowa, 
odporność ogniowa, szczelność ognio-
wa, izolacja ogniowa, profile aluminiowe, alu- 
miniowe przeszklone systemy ścian działowych, 
przeszklenia
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