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Abstract

The building market is currently offering a wide range of ecological and natural insulating materials, which are
also suitable for embedding in the building construction. The building construction of a timber building requires
the final surface finish, which can affect the fire resistance of the construction. The test samples were designed to
collect results and evidence that the retardant treated plaster wall can affect the fire resistance of the construction.
There were used three different insulating materials - wood fiberboard, cork, and hemp. The surface finish of the
tested samples was clay plaster treated by a flame retardant. The samples were tested in a testing laboratory of
Fires Batizovce, Ltd. Company. The applied testing method of STN EN 1363-1 proved the fire and technical
properties of the sample materials in a model test. The results show that natural materials are fully usable in the
building industry. Moreover, when additional wall retardation is applied, the fire resistance of REI/REW120min
in wall constructions can be achieved. In this paper there are presented results of the sample with cork.

Keywords: natural insulation material, cork, fire resistance

I Introduction 1 Uvod

The size of a fire in a building depends on
the time that has elapsed from its origin to the
stage of the developed fire. The conditions for
the spread of fire depend on the material and the
air flow [1]. Therefore, the materials applied in
the buildings are required to be certified in
reaction to fire classification. Recently,
materials of a natural, ecological nature, which
have suitable thermal insulation and acoustic
insulation properties, are preferred [2]. From a
fire-fighting point of view, however, some of
them hardly meet the fire reaction criterion E.

Velkost’ poziaru v stavbe zavisi od Casu,
ktory uplynul od jeho vzniku po Stadium
rozvinutého poziaru. Podmienky Sirenia pozia-
ru su zavislé od materialu a pridenia vzduchu
[1]. Preto sa do stavieb aplikuju materialy,
ktorych reakcia na ohen je dana certifikdtom. V
poslednom obdobi sa preferuji materidly
prirodného, ekologického charakteru, ktoré
maju  vhodné tepelnoizolacné a akusticko-
izolaéné vlastnosti [2]. Z protipoziarneho
hladiska vsak niektoré z nich len s problémami
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A basic prerequisite for the application of
wood and other natural materials in wooden
buildings is awareness of their (as materials)
reaction to fire classification and fire resistance
of the whole construction [3]. The wooden
structures have the character of a structural
element D2-D3, where the application of
materials with lower values of reaction to fire
(C, D, E) is allowed, which, however, can cause
flashover and subsequent burning by flaming or
smouldering combustion.

This fact means that although the fire
resistance of the structure has the required
minutes and meets the REI / REW criteria, a fire
can still occur [4]. The effort of wooden
building manufacturers (especially multi-story)
is to apply as many ecological materials as
possible. These materials offer good thermal
insulation  properties, low mass, easy
installation, and other advantages while
maintaining the quality of the structure to meet
the conditions of fire protection. The choice of
fire-treated materials on a natural, ecological
basis, tested in a certified testing laboratory,
will contribute to this.

From the point of fire protection, the clay
plaster from the interior side can be considered
fire insulation of a fire separating wall. Its
efficiency is directly dependent on its thickness,
the method of anchoring to the wall
construction or ceiling and its entirety in the
total area. Based on the fire certification tests
performed at the authorized testing laboratory
PAVUS,a.s. (Inc.) in Veseli and Luznici, the
fire resistance of the wall with a wooden load-
bearing construction and interior clay surface
treatment was found. The clay plaster was 30
mm thick of PICAS brand applied on the mesh
anchored to OSB boards. The fire resistance
achieved REI 60 DP3, which is maximal fire
resistance required in occupancies intended for
living and accommodation [5, 6].

Presently, the clay plasters are making their
way back into the residential occupancies. It is
basically due to their positive effect onto the
microclimates of the living space. They regulate
interior humidity, absorb electromagnetic
radiation, and offer a wide variety of decorative
surface finishes. The use of clay plasters in
wooden buildings is one way how to optimize
the microclimate of the space, increase the fire
resistance of the load bearing construction and
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spifajt kritérium reakcie na oheit E.

Zakladnym predpokladom pre aplikaciu
dreva ako aj inych prirodnych horlavych
materidlov pre pouzitie v drevostavbach je
vedomost’ o ich reakcii na oheni (ako materialu)
a poziarnej odolnosti celej konStrukcie [3].
Drevo-stavby maju charakter konstrukéného
prvku D2-D3, kde je dovolena aplikacia
materidlov aj s niz§imi hodnotami reakcie na
oheii (C,D,E), ktoré ale mdézu byt pri¢inou
priestorového vzplanutia a nasledne horenia
plameiiovym alebo bezplameiiovym horenim.

Tento fakt spOsobuje, Ze hoci poziarna
odolnost’ konstrukcie vykazuje pozadovanu
minutaZ a spiiia kritéria REI/REW, k poZiaru
stale moze dojst [4]. Snaha vyrobcov
drevostavieb (hlavne viacpodlaznych), je
aplikovat’ ¢o najviac ekologickych materialov,
vyuzit' ich dobré tepelnoizola¢né vlastnosti,
nizku hmotnost, I'ahki montaz a iné vyhody,
pricom musia zachovat' kvalitu konstrukcie
taka, aby splhala podmienky protipoZiarne;
ochrany. K tomu im prispeje mozny vyber
protipoziarne upravenych materidlov na
prirodnej, ekologickej baze, odskasanych
v certifikovanej skiSobni.

Z hladiska poziarnej bezpecnosti stavby
mozno hlinen1 omietku so strany interiéru
povazovat’ za protipoziarnu izolaciu poziarne
deliacej konstrukcie. Jej ucinnost’ je priamo
zavisla od jej hrubky, sposobu kotvenia na
konstrukciu steny, alt. stropu a jej celistvosti
v celej ploche. Na zéklade poziarnych skusok
realizovanych v autorizovanom skisobnom
laboratoriu PAVUS, a. s. vo Veseli nad Luznici
bola zistena poziarna odolnost’ steny s drevenou
nosnou konstrukciou s interiérovou upravou
povrchu hlinenou omietkou PICAS hr. 30 mm
na pletive s kotvenim na OSB doskach REI 60
DP3, ¢o je maximalna pozadovana poziarna
odolnost’ pri budovach urcenych k byvaniu
a ubytovaniu [5, 6].

V suCasnosti sa hlinené omietky do
interiérov obytnych priestorov opiat’ vracaju. Je
to primarne podmienené ich vplyvom na
zvySenie  kvality  mikroklimy obytného
prostredia. Vyborne regulujii interiérovi
vlhkost, pohlcuju elektromagnetické ziarenie a
ponukaji vysokll variabilitu v moznostiach
vytvarnej vyzdoby interiéru. Pouzitie hlinenych
omietok pri vystavbe drevo domov je jedna
z moznosti ako optimalizovat’ mikroklimu
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minimize the ecological impact of the building
on the environment [5].

2 Materials and Methods

The material was divided into two basic
groups [7] into organic and inorganic materials.
Materials of an organic origin include wood and
wood-based materials (spruce timber, OSB,
wood fiberboard, and cork thermal insulation).
Materials of an inorganic origin include plaster
material (clay plaster, water glass, and fireclay).

2.1 Norway Spruce (Picea abies (L) Karst.)

The load-bearing wall construction consists
of spruce wood, dimensioned into prisms with a
cross-section of 75 x 160 mm with a prepared
tongue-and-groove joint. The prisms were
planed with a bevelled edge of "A" quality.

Another structural element of the designed
wall was a load-bearing grate for thermal
insulation in the size of 40 x 100 mm. These
vertical construction elements were planed,
sharp-edged of "A" quality.

2.2 OSB Kronospan SUPERFINISH ECO

OSB Kronospan 2500 x 1250 x 15 mm
boards were used for the fire resistance test.
Smaller samples were cut from these plates.

OSB SUPERFINISH ECO boards are made
of quality coniferous wood. The predominant
wood is spruce, and pine is also used. In the
production of OSB, only the binder based on
polyurethane resins, which does not contain any
formaldehyde, is used [8], [9].

According to Eurocode 5 [8] and the
calculation according to the formula:

tor = (o / b) - 4; tor =(15/1,12) -4 (1)
tor — fire resistance time
t, — thickness of material
b — thermal absorptivity,
the fire resistance time of OSB of 15 mm
thickness is 9 min. As part of the model test for
fire resistance, the OSB board in unmodified
form contributed to the overall fire resistance of
the sample by nine minutes.

2.3 Expanded cork board

Cork is a natural material with a specific
cellular structure that allows it to be used as
insulation against noise, heat transfer, and
vibration [9]. It is used in the industrial and
construction sectors. It is used for exterior
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priestorov, zvySit poziarnu  bezpecnost
nosného konstrukéného systému a
minimalizovat’ ekologicki zataz stavby na
zivotné prostredie [5].

2 Material a metédy

Material sme rozdelili do dvoch zakladnych
skupin [7] na organické a anorganické
materialy. Medzi materidly organického
povodu patri drevo a materidly na baze dreva
(smrekové konStrukéné drevo, OSB dosky,
DVD a korkova tepelna izolacia). Medzi
materidly  anorganického  povodu  patri
omietkovy material (hlinend omietka, vodné
sklo, a Samot).

2.1 Smrek obycajny (Picea abies (L) Karst.)

Nosna stenova konstrukcia pozostiva zo
smrekového dreva, rozmerovo upraveného na
hranoly s prierezom 75 x 160 mm s
pripravenym spojom pero-drazka. Hranoly boli
hobl'ované so zrazenou hranou ,,A* kvality.

Dal§im konstrukénym prvkom navrhovanej
steny bol nosny rost pre tepelni izolaciu v
rozmere 40 x 100 mm. Tieto zvislé konstrukcné
prvky boli hoblovang, ostrohranné, ,,A* kvality.

2.2 OSB Kronospan SUPERFINISH ECO

Na skusku poziarnej odolnosti boli pouzité
dosky OSB Kronospan 2500 x 1250 x 15 mm.
Z tychto platni boli rezané mensie vzorky.

Dosky OSB SUPERFINISH ECO sa
vyrabaju z kvalitného ihli¢natého dreva.
Prevazujicou drevinou je smrek, Ciastocne sa
vyuziva aj borovica. Pri vyrobe OSB dosiek sa
pouziva  vyhradne spojivo na  baze
polyuretanovych zivic, ktoré neobsahuje ziadny
formaldehyd. Obsah tejto latky sa tak redukuje
na jeho uroven obsiahnutu v drevnej hmote
Vv prirode [8], [9].

Podl'a Eurokédu 5 [8] OSB doska hrubky
15 mm, vypoctom podla vzorca:

tor = (tp / b) - 4; tor = (15/1,12) -4 (1)
tor — doba pozZiarnej odolnosti
to — hrubka materidlu
b — tepelnad absorptivita,
ma dobu poziarnej odolnosti 9 min. V ramci
modelovej skisky na poziarnu odolnost’ OSB
doska v neupravenej forme prispela k celkovej
poziarnej odolnosti vzorky deviatimi minitami.
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insulation of facades, roof insulation, and as a
thermal and sound in the interior.

Cork insulation is produced in the form of
expanded pulp or boards. Corkboards are made
without the use of foreign binders. At elevated
temperature in combination with high pressure,
the cork granules extrude their resin, which
compresses the granules into a plate mould
measuring 1000 x 500 mm. In this way, the
boards are produced in the required thickness
and density. Technical properties of cork do not
change over the time. It is used in ecological
low-energy buildings when it is necessary to
create a healthy environment with properties
that are unchanging for several generations.
Due to its antibacterial property, cork prevents
the formation and possible spread of moulds
and fungi, repels wood-destroying insects and
rodents, and serves as an important moisture
regulator.

Selected  technical specifications  of
expanded cork insulation are given in Table 1
[12].

2.3 Korkova expandovana izola¢na platna

Korok je prirodny materidl so Specifickou
bunkovou Struktirou, ktord umoziuje jeho
pouzitie na vyrobu izolacii proti hluku, uniku
tepla avibraciam [9]. Svoje uplatnenie
nachddza v priemyselnych a stavebnych
odvetviach. Vyuziva sa na exteriérové
zateplenie fasad, izolovanie striech, ale aj ako
tepelny a zvukovy izolator v interiéri.

Korkova izolacia sa vyraba vo forme
expandovanej drviny alebo dosiek. Korkové
dosky sa zhotovuj bez pouzitia cudzich spojiv.
Pri zvySenej teplote v kombinacii s vysokym
tlakom sa z korkovych granulatov vytlaca
vlastna Zivica, ¢im dochadza k stlaceniu
granulatov do doskovej formy s rozmermi 1 000
x 500 mm. Takto sa dosky wvyrabajua v
pozadovanej hrubke a hustote. Korok ako
material ma trviacne technické vlastnosti.
Pouziva sa v ekologickych nizkoenergetickych
stavbach, kde je potrebné treba vytvorit’ zdravé
prostredie s vlastnostami nemeniacimi sa pre
viacero  generacii. Korok pre  svoju
antibakteridlnu vlastnost’ zabranuje vzniku a
pripadnému Sireniu plesni a hub, odpudzuje
drevokazny hmyz a hlodavce a sluzi tiez ako
vyznamny regulator vihkosti.

Vybrané technické S$pecifikacie korkovej
expandovanej izolacie su uvedené v tabulke 1
[12].

Tab. 1 Selected technical specifications of expanded cork insulation [12]
Tab. 1 Vybrané technické Specifikacie korkovej expandovanej izolacie [12]

Fire resistance / Tepelna odolnost’ -200 to +140°C / -200 az +140°C
Reaction to fire classification According to E

EN 13501-1 / Trieda reakcie na oheni podl'a EN 13501-1

Water absorption According to EN 1609 <03
Absorpcia vody podl'a EN 1609 '
Modulus of Elasticity E (MPa) 5
Modul pruznosti E (MPa)

Specific heat capacity ¢ (kJ- kg *-K™1) 1.67
Hmotnostn4 tepelna kapacita ¢ (kJ- kg *-K?)

Thermal conductivity 2 (W-m™-K™) 0.035 to 0.040
Koeficient tepelnej vodivosti 4 (W-m?*-K?1)

Delta 2020, 14(1):30-39
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2.4 Biokay - clay plaster description

Plaster mixture in the form of powder is
produced following technical building standard
EN 998-1. It is designed for machine as well as
manual applications on various building
surfaces. Clay plaster is also suitable for the
exterior under the fulfilment of certain
conditions [13] concerning the technological
procedure of processing under specific
conditions — relative humidity, temperature, etc.
Selected technical specifications of Biokay
plaster are listed in Table 2 [14].

2.4 Charakteristika pouzitej hlinenej omietky
Biokay

Omietkova zmes vyrobena vo forme prasku,
v sulade z technickou stavebnou normou EN
998-1. Je urCena pre strojové, ale aj ruéné
nandsanie na rozne stavebné povrchy. Hlinena
omietka je vhodna aj do exteriéru za splnenia
istych  podmienok [13] tykajicich sa
technologického postupu spracovania za
$pecifickych podmienok — vlhkost' vzduchu,
teplota a pod. Vybrané technické Specifikacie
omietky Biokay su uvedené v tabul’ke 2 [14].

Tab. 2 Selected technical specifications of BIOKAY plaster [14]
Tab. 2 Vybrané technické Specifikacie omietky BIOKAY [14]

Granularity (mm) / Zrnitost omietkovej zmesi (mm) 0-25
Strength under pressure (MPa) / Pevnost’ v tlaku (MPa) 1.6
Minimal layer thickness (mm) / Minimalna hriibka
10-25

vrstvy (mm)
Maximal layer thickness (mm) / Maximalna hrubka 25
vrstvy (mm)
Thermal conductivity A (W-m™*-K™) 0.042
Koeficient tepelnej vodivosti A (W-m?-K?) '
Reaction to fire classification According to EN13501-1 Al
Trieda reakcie na ohen podl'a EN13501-1
Material consumption (kg-m2) / Spotreba materialu 14 (at 10 mm thickness) /
(kg'm) 14 (pri hriibke 10 mm)

. 4.5 (per 25 kg packet) /
Water consumption (¢) / Spotreba vody (¢) 45 (na 25 kg balenie)

2.5 Technological procedure of fire retardation
treatment

To achieve better properties of Biokay clay
plaster, other proposed components were mixed
into the original composition. Determination of
the correct amount and ratio of the individual
components added was important to maintain
the correct consistency of the newly formed
mass. The consistency of the proposed plaster is
important for proper adhesion to the substrate.
The main components of the designed plaster
are:

e clay plaster Biokay,
o fireclay,
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2.5 Technologické postupy retardacnej tipravy
omietky

Pre dosiahnutie lepSich vlastnosti hlinenej
omietky Biokay, sa do povodného zloZenia
primiesali d’alSie navrhované zlozky. Pri urceni
spravneho mnozstva a pomeru jednotlivych
pridavanych zloziek bolo dolezité dodrzat
spravnu konzistenciu novej vzniknutej hmoty.
Konzistencia navrhnutej omietky je dolezita pre
spravnu prilnavost’ k podkladu. Hlavnymi
zlozkami navrhovanej omietky su:

e hlinena omietka Biokay,
e  Samotova mucka,
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e water glass,
e water.

All the components added to the original
clay plaster have specific properties that will
improve properties of the plaster. Clay plaster
has good heat accumulation, acoustic properties
and one of the advantages is the ability of clay
to absorb moisture from an environment. The
fire clay additive to the plaster is intended to
improve heat resistance and thus increase the
resistance of the plaster to high temperatures.
Water glass is one of the main binders of the
plaster. The water glass enables maintaining the
correct consistency of the plaster. Having
matured, the water glass gives the material
moisture resistance, abrasion resistance, and
strength. This mixture is assumed to achieve
better fire resistance of the plaster and thus
create a protective barrier of the construction of
the designed wall [15].

2.6 Determination of the fire resistance of the
tested samples

The model fire resistance test was performed
on 31st January 2020 in the accredited testing
laboratory Fires Ltd. according to the method
STN EN 1365-1 [16]. It is called a model test
because there were no standard sample
dimensions. To achieve better evaluation of the
samples in the experiment, the thermocouples
were also placed inside the sample (see Figures
1 and 2), which is not prescribed in the standard
test.

e  vodné sklo,
e voda.

Kazd4d z pridanych zloziek do pdvodnej
hlinenej omietky ma Specifické vlastnosti, ktoré
v celkovom pohl'ade zlepS$ia vlastnosti omietky.
Hlinena omietka vykazuje dobré akumulacné,
akustické vlastnosti a jednou z vyhod je aj
schopnost’  hliny absorbovat’ vlhkost v
prostredi. Samotova prisada do omietky ma
docielit’ ziaruvzdornost’ a zvysit’ tak odolnost’
omietky pred vysokymi teplotami. Vodné sklo
je jednym z hlavnych spojiv omietky. Vd’aka
vodnému sklu je mozné dodrzat spravnu
konzistenciu omietky. Vodné sklo po vyzreti
dodava omietke odolnost voc¢i vlhkosti,
odolnost’ vo¢i oderu a pevnost. Vytvorenim
tejto zmesi sa predpoklada dosiahnutie lepsej
poziarnej odolnosti omietky a tym aj ochrannej
bariéry pred izolaciou a konstrukciou
navrhovanej steny [15].

2.6 Stanovenie modelovej poziarnej odolnosti
testovanych vzoriek

Modelovy test poziarnej odolnosti bol vyko-
nany dna 31.01.2020 v akreditovanej skusobni
Fires s.r.0. Skusobné laboratorium, podl'a meto-
dy STN EN 1365-1 [16]. Modelovym testom ho
nazyvame preto, ze neboli Standardné rozmery
vzoriek a termoclanky pre lepSie vyhodnotenie
jednotlivych vzoriek boli umiestnené aj vo
vnutri vzorky (vid. obr. 1 a 2 ), ¢o pri Stan-
dardnom teste nie je predpisané.

60

38 38

60

30

38 38

',':{ (=]

Layer 1/Vrstva 1

Layer 2/Vrstva 2

Layer 3/Vrstva 3

Fig. 1 Placement of thermocouples on/in the samples

Obr. 1 Umiestnenie termoclankov vo vzorke

Delta 2020, 14(1):30-39
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. Sample 1/Vzorka¢. 1 |

Fig. 2 Picture of the real sample with the positions of thermocouples

Obr. 2 Pohl’ad na realnu vzorku s vyzna¢enim umiestnenia termoc¢lankov

3 Results and discussion

The results were supplied by Fires. Ltd. in
the form of a protocol. Based on the results, a
graph on the course of average temperatures in
individual positions in which thermocouples
were placed was processed. The number and
placement of thermocouples in individual layers
of the sample as well as marking of the positions
is clearly visible in figure 1. Position 1 are
the thermocouples (2 thermocouples) placed
behind the OSB plasterboard, position 2 behind
the cork insulation (2 thermocouples) and
position 3 (significant for determining the fire
resistance) is on the surface of the wooden side
(unexposed side) where 5 thermocouples are
placed. The plaster as an interior finish was
placed inside the kiln, i.e. directly exposed to
fire, as prescribed by the fire resistance test. The
temperature course is illustrated in figure 3.
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3 Vysledky a diskusia

Vysledky boli dodané firmou Fires. s.r.o.
formou protokolu. Z vysledkov bol spracovany
graf priebehu priemernych teplét v jednotlivych
polohach, v ktorych boli umiestnené termoclan-
ky. Pocet arozmiestnenie termoclankov
Vv jednotlivych vrstvach vzorky ako i oznacenie
polohy ich umiestnenia je zrejmé zobr. 1.
Poloha 1 je umiestnenie termoclanku za OSB
doskou s omietkou (2 termoclanky), poloha 2
za korkovou izolaciou (2 termoclanky),
apoloha 3 (rozhodujuca pre stanovenie
poziarnej odolnosti) je na povrchu dreveného
obkladu (exteriérova strana), kde je
rozmiestnenych 5 termo¢lankov. Omietka ako
interiérova strana bola umiestnend vo vnutri
pece, CiZze priamo vystavend ohiu, ako to
predpisuje skuska na poziarnu odolnost.
Priebehy teplot st znazornené na obr. 3.
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Fig. 3 Temperature courses in individual positions of the thermocouples

Obr. 3 Priebehy teplot v jednotlivych polohach vzorky

Naturally, the fastest increase in temperature
is recorded just behind the OSB with
plasterboard. Fig. 3 shows its insulating effect,
as well as the effect of cork insulation with a
thickness of only 100 mm, and in the 70th
minute of the experiment, the increase in
temperature was recorded behind the cork
insulation. The whole composition and the
synergistic effect of the materials used lead to
the fact that the model fire resistance was set at
REI/ REW 120 min. The test was completed
after 130 minutes without obvious cracks and in
compliance with all required values to meet the
criteria for the determination of fire resistance.

The clay plaster thick 4-5 mm replaced the
plasterboard two times 18 mm (36mm) thick,
which meets fire resistance requirements of
REI/REW60 min. In addition to meeting the
requirements for fire resistance, our proposed
modification is characterized as ecological and
also brings economic savings. Logically, the
cost of plastering will increase with the
purchase of plaster retardants. However, these
retardants do not represent enormous costs, they
are of mineral origin, ecological, they do not
release toxic gases at high temperatures (in case
of a fire). They do not even release non-toxic
gases, so they do not increase the intensity of
smoke. Discussing the economy, the purchase
and installation of the plasterboard will be saved
in this case. Applying the plasterboards is the
same procedure as the clay plaster application.
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Je logické, Ze najrychlejsie zvysenie teploty
je zaznamenané hned za OSB doskou
s omietkou. Z obr. 3 vidiet’ jej izolaény vplyv,
ako aj vplyv korkovej izolacie hrabky len 100
mm a v 70 minate experimentu bol
zaznamenany narast teploty za korkovou
izolaciou. Cela skladba a synergicky efekt
pouzitych materialov a ich Gprav vedie k tomu,
ze modelova poziarna odolnost’ bola stanovena
na REI/REW 120 min., nakolko skuska bola
ukoncema v 130. minite ato bez zjavnych
poruseni a pri dodrzani vSetkych pozadovanych
hodnot pre splnenie ktitérii na stanovenie
poziarnej odolnosti.

Omietka v navrhovanej tprave o hribke 4 -
5 mm nahradila sadrokartonova dosku o hribke
2 krat 18 mm (36 mm), ktora podl'a Eurokédu 5
vyhovuje poziarnej odolnosti REI/REW 60
min. Nami navrhovana uprava okrem toho,
ze splnila poziadavky poziarnej odolnosti, je
chakterizovana ako ekologicka a prinasa aj
ekonomické uspory. Je logické, ze naklady na
upravu omietky stupnu o ndkup retardérov do
omietky. Tieto retardéry vSak nepredstavuju
enormné néklady, st mineralneho pdvodu,
ekologické, pri vysokych teplotach (pri poziari)
neuvolnuji toxické plyny. Neuvolfuju ani
netoxické plyny, c¢iZze nezvySuji intenzitu
dymenia. Co sa tyka nakladov, usetri sa v tomto
pripade na nakupe a montazi sadrokartonovych
dosiek. Tie sa vo finalnej uprave tiez Sparuju
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4 Conclusion

In conclusion, it can be stated that the
relatively undemanding retardation treatment of
clay plaster and the technology of treatment of
wooden structures with this plaster brought the
desired results in terms of fire resistance of the
structure. Testing of clay plaster in combination
with other insulating materials is recommended
for its wider application. These tests will need
to be performed not only as a model but in the
dimensions prescribed by the fire resistance
standard.
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