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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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INVESTIGATION AND MANAGEMENT
OF FIRE RISKS AT SITES WITH APPLICATION
OF TRANSLUCENT BUILDING STRUCTURES

Abstract. On the base of analyses on the development of the construction industry as well as fires occurring in
Kazakhstan, the article justifies the areas of fire prevention related to technical regulation that is the certification of
materials, construction structures and engineering systems.

The translucent building structures have increasing application in modern construction techniques. For such
structures, the most vulnerable indicator is the fire resistance limit. A technical solution is offered to increase this
indicator by using water irrigation. On the base of existing international and national regulatory documents, a number
of methods has been developed for experimental determination of the actual fire resistance limit by cooling of
structures with water in case of fire.

Large-scaled fire researches have been carried out to determine the actual limit of fire resistance of the
translucent partition made of tempered glass "Float" with the thickness of 12 mm, M1 grade both in the presence of
water irrigation and in the absence thereof. The tests were carried out under standard and actual fire conditions.
Optimal parameters of water irrigation are determined. On the base of research results, it is proposed to improve the
construction standards in this field as well as methodological documents in the field of certification tests.

Key words: fire safety, translucent structures, fire tests, fire resistance.

Introduction. The objective criterion for the socio-economic development of society is the indicators
of construction industry. Modern Kazakhstan demonstrates clearly this thesis. According to statistical
data, the scope of the performed construction works is growing every year in the country. The growth
rates is shown in the diagram (figure 1) [1].

Moreover, the crucial part of commissioned construction sites refers to the social welfare and
residential facilities. Thus, in 2019 it was completed the construction of 45515 new buildings, where
42739 buildings are residential and 2776 buildings are non-residential, it has commissioned for operation
of 71 comprehensive schools, 69 pre-schools, 35 outpatient clinics and three hospitals [1].

The capacity within the construction industry allows to design and build unique objects, both in terms
of architectural design as in application of new, unique materials, structures and systems. Along with its
indisputable importance for the country, the construction industry has a high risk of dangerous factors.
The extensive application of new modern substances, materials and articles, produced from them having
high fire hazard class, leads to increase the potential ignition sources and increase the risk of exposure of
their dangerous factors to humans, increase in the size of socio-economic and environmental consequences
from them.
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Figure 1 — Statistical data on the scope of construction works performed in the Republic of Kazakhstan from 2004 to 2019

According to the data from the Committee of Emergency Situations of the Ministry of Internal
Affairs of the Republic of Kazakhstan for 2019 there are registered 9 415 fires in the residential sector of
the country which has caused material damage in the amount of more than 1.52 billion tenge. In the case
of fires, 280 people died and 322 were injured, representing 85.8 and 82.5 percentages of total fire victims
respectively. Fires in housing and public buildings account for more than 70% of the total number of fires

in the country [2].

Figure 2 and 3 show the diagrams of fire distribution by the objects occurred in 2018-2019 and the
dynamics of fires in the residential sector over the last 5 years [2]. Despite the downward trend in fires in
recent years, the total number of fires remains quite high. These data force us to look for new ways on

improvement of fire prevention.
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Figure 2 — Fire distribution occured by objects
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Fire safety issues continue to be sufficiently relevant as evidenced by publications both domestic and
foreign [3-6].

The provision of fire safety of buildings and structures at the design, construction and commissioning
stages is an extremely important task, because the mistakes made are sometimes not reversible.

In the context of solving the challenges of reducing the pressure on business, minimizing the control
and oversight functions of state bodies, including state fire authorities, ensuring the safety of products and
services supplied to the market, the technical regulation system is becoming a technological process. Its
main tasks include ensuring the safety of products and processes for human life and health and the
environment, ensuring the national security, preventing the actions that mislead the consumers about
product safety and quality, etc. [7].

Construction facilities, especially those with mass presence of people, as a rule unique on
architectural solution and use of modern technological materials and constructions, should comply with
requirements of technical regulations on the "General requirements for fire safety " and "Requirements for
the safety of fire-fighting equipment for the protection of objects " [8, 9]. They should be built with
certified construction structures, finishing materials and building engineering equipment, including fire
protection systems to ensure the required level of safety. Requirements to ensure an adequate level of fire
safety also apply to the elements of filling the openings of buildings and partitions.

Methodology. In connection with it, experimental and theoretical researches on fire hazard indicators
and limits of fire resistance of translucent building structures have been carried out (hereinafter - TBS) as
well as the influence on these indicators of irrigation by the fire sprinklers of the automatic extinguishing
system. The object of the research is a translucent building structure made of thermostatic glass.

Fire resistance problems, including glass structures, have been investigated by other authors [10-14]
using different mathematical modelling methods [15-19].

Our earlier analysis of the mathematical models for predicting the behaviour of TBS in fire conditions
for the purpose to determining their limits for fire resistance both in normal condition and in water
irrigation has shown the need for large-scale fire tests [20].

For fire researches, a number of criteria and parameters for the fire resistance of the translucent
partition have been developed including a research of the dynamic effects of water irrigation on TBS, fire
resistance in standard and real fire conditions, real fire conditions, fire resistance during irrigation of the
automatic water-extinguishing system in standard fire conditions.

The basic regulatory document for testing is National Standard of the Republic of Kazakhstan ST RK
2219-2012 "Civil Structures. Constructions for enclosing structures and filling openings with the light-
transmitting elements. Fire resistance test procedure" [21]. This document sets out in full the methodology
and tools for the fire test. To conduct the tests, the standard methodology has been refined and validated,
and the laboratory installation has been supplemented by system of water irrigation and drainage from the
installation of unused water.

In order to obtain reliable results of experimental researches, the development of methods and direct
tests were carried out together with the laboratory of "RD-Fire Group" LLP which is accredited for
conducting such tests.

In the course of fire tests, it was tested TBS made of tempered glass "Float" with the thickness of
12 mm, M1 grade producer: Russia.

Experimental researches. The first experiment was carried out for the TBS made of tempered glass
"Float" with a thickness of 12 mm, M1 grade, mounted in the opening of the test-stand without using
water irrigation. Figure 4 shows a fragment of full-scale fire tests. Figure 5 shows the temperature
schedule of the kiln during the cellulosic fire test in which it is clear that by 8 minutes the actual
temperature has begun to exceed the design temperature for the standard (hydrocarbon) fire.

It has been established that the maximum average volume temperature of the cellulose fire was
560°C, and at this temperature the glass fracture does not occur. The above-mentioned average fire
temperature occurs at 16 minutes of fire with a fire load corresponding to 50 kg/m* for public buildings
when converted to wood. It follows from this that the fire resistance limit of E15 glass without irrigation
will guarantee safe evacuation of people through the emergency exit routes without exposure to the
dangerous fire factors associated with the destruction of the partition. However, the limit on the fire
resistance of E15 glass allows to guarantee with great margin of the stability of the glass partition for the
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time required for the supply of water from the automatic fire extinguishing installation which is equal to
180 sec.

Figure 6 shows the dynamics of temperature changes on the non-heated surface of the sample as well
as its average and maximum values. On the graph the horizontal straight lines correspond to the critical
temperatures at which the thermal insulation capacity of TBS made from the tempered glass is lost at the
10th minute.
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Figure 4 — Fragment of test to determine the actual fire resistance limit of glass under the real fire load
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Figure 6 — The results of temperature measurements on the non-heated surface of the sample
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A structural failure was recorded at 16 minutes of the experiment.

Thus, based on the results of the passed tests, the actual limit of fire resistance for TBS was
determined from the tempered glass "Float" without the effect of water irrigation, it was 10 minutes on the
base of heat-insulating capacity and 15 minutes on the base of structure integrity loss.

The next round of experiments was carried out with the water irrigation of TBS. The temperatures set
in the fire chamber of the kiln during this test are shown in figure 7. We would like to note that the
positive effect of irrigation is achieved if the whole structure is included in the irrigation map.

The graph (see figure 7) shows that the actual fire temperature in the fire chamber when using
irrigation is reduced by 2.4 times relative to the temperature of the standard fire. For example, the
maximum average temperature in the fire chamber of the kiln was equal to 369 °C at 46 minutes and the
temperature on the non-combustible surface of the glass being irrigated was equal to 166 °C (see figure 8).
In view of the above we can make the following conclusion:

- irrigation of the glass partition allows to reduce the average volume temperature of the fire by 2.4
times;

- within 46 minutes the temperature of the glass partition does not reach the critical values at which it
is predicted possible collapse. (Tr= 166 °C < Ty, = 560 °C, where T is the actual temperature, Ty, is the
critical temperature at which the structure breaks down);

- The maximum permissible value of heat flow density W (radiation) for 46 minutes corresponding
(3.5 + 0.2) kW/m?, is not reached. (see figure 9).
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Figure 7 — Temperature regime in the fire chamber of the test stand when using surface irrigation of the glass partition
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Figure 8 — The results of temperature measurements on the non-heated surface of the sample using irrigation.
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During the hydraulic tests on the effects of water irrigation on the glass structure, it is established that
vibration occurred to its leakproofness is not recorded.

Conclusion. The conducted researches provide us with grounds to propose rationing the fire
resistance limits of translucent building structures to water irrigation provided that the whole structure will
be included in the irrigation map as well as to improve the methods of testing systems of "translucent
building structure — water irrigation" for fire resistance.
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JKAPBIK OTKI3IIII KYPBLIBIMIAPIBI KOJIJIAHY
HET'I3IHJE OPT KATEPIH 3EPTTEY KOHE BACKAPY

AnHoTanmsi. Makanaga KypbUIbIC MHIYCTPHSACHIHBIH INamybl, Ka3akcraHma OOJIBII TYpaThlH OPT JKaFlaibl
OOUBIHIITA MONIMETTEP KENTipUIreH. ATalFaH MAIIMETTep Talgamachl KYPBUIBIC, COHAAN-aK, KOFAMABIK XOHE TYp-
FBIH-Kall FUMapaT MakcaThIHAArbl HbICAHIApAa ajaMfa KayinTi (akTopiiapAblH Tyy KaTepiH >KOFaphl Adpexeney
KOPBITHIH/IBICBIH JKacayFa MYMKIHJIIK Oepeni. OpT Kayilci3airin kaMmramachi3 ety macenenepinin Kazakcranaa xoHe
Oacka enyiep/ie ©3eKTLIIr allKpIHIATY 1.

OpT KarJalblH Tajjay Heri3iHAe OpTTiH aJIbIH any OaFbITBIHBIH Oipi TEXHUKAIBIK PETTeyre OailllaHbICThI
OoubIn Kenexi, aTan alTKaH[a, MaTepruall, KYpPbUIbIC KYPBUIBIMBI KOHE MHKEHEPJIIK KYPhUIFbUIAD MEH KYHelepaiH
KYPBUIBIM CaJlaChIHA KOJIAHBUIATHIH MIHACTTI cepTU(UKATTAY KAMThUIAAbI. OPT KayiNcCi3airi KepceTKimTepi 00MbIH-
IIa CBIHAKTA HETi3[elreH cepTH(UKATTAY KYPhUIBICTa KONIAHBUIATBIH OOBEKTINED, dcipece, anaMaapAblH ayKbIMIbI
KaTBICYbl, TEXHOJOTMUIBIK MaTepHaigap MEH KYpbUIBIMIAPIBIH TEXHUKAJBIK DPEriaMeHT TalanTapbiHa COHKec
KeJIyiH KaMTaMachI3 eTell. OpT KayilcCi3AiriH )eTKUTKTI JeHrel1e KaMTaMachl3 eTy OOWBbIHINIA TajanTap FUMapar
OWBIFBI MEH KAJIKAHBIH TOJTHIPY 3JIEMEHTTEPiHE )KaTaIbl.

3amaHayn KypbUIbICTa Oipereit coyieT oOBEeKTUIEpiH KOJNJaHy YIIiH JKapbIKOTKI3TiOl KYPBUIBICTHIK KYPBUTBIM-
Jap Ko KOoJIJaHbuIaapl. MyHIai KypbUTBIMIAp YIIiH QJICI3 KOPCETKIMTEp OpTKE TOIIMALIIK IIeTi OOJIBIN caHaIa bl

KappIKOTKI3rilll  KYpbUIBIMAAPIBIH OpPTKEe TO3IMIUIK KOPCETKIlliH apTThipy TOCUTiHIH Oipi 0okl
CyJNaHIBIPYAbl KOJJaHy OOHWBIHIIA TEXHUKANBIK IENTIM YCHIHBLIABL.

Fumapatrrarsl pTTiH KbUTy PEXKUMIHIH KOJJAHBICTAFbl MATEMATHKAIIBIK MOZCIIHIH TalJaMachl, acipece, CyMeH
CaJIKBIH/ATY SCEpiHiH ece0iMeH, ipi ayKbIMIBI DKCIIEPUMEHTTIK 3epTTeY XKYprizy KaKeTTUIriH kepcerTi. bypbiH
OTKI3UIreH SKCHEPHUMEHTTEpP 3€PTXaHAIBIK KaTeropHsFa »aTa/bl XKOHE FuMaparrap OOMbIHIIA OpPTTiH aJIAbIH alyFa
OarpITTaJIFAH HOPMATUBTI TATANTAP/IbI JKETKITIKTI KAMTH aJIMauIbl.

— (4 ——
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Kypbuibic KypBUIBIMIAPEIHBIH OTKA TO3IMIUIITiHIH HAKTHI IIETiH aHBIKTay OPTACHIHIA KOJIAHBICTAFBI YITTHIK
CTaHIAPTTap KOJAaHBUIMAWUIBI, cebebi epT Ke3iHAe CYNaHABIpY YPHICiH KapacTeipMmaiasl. COHABIKTaH KOJAAHBIC-
TaFbl XaJBIKAPAJBIK JKOHE YITTHIK HOPMATUBTIK KYKaTTap HETi31HAe OpT Ke3iHAe KYPBUIBIMAAPIEI CYMEH CalIKbIHAA-
Ty apKbUIbl HAKTHI LIETiH SKCIIEPUMEHTTIK aHbIKTay OOMBIHIIA d/IiCTEP KaTapbl OHAEI/II.

3epTTey OapbhIChIHIA KAPBHIKOTKI3TIII KAIKAHBIHBIH OPTKE TO3IMIUTITIHIH HAKTHI IIETiH aHbIKTay OOMbBIHIIA OpT-
TIK HOJIMTOHJIBIK, 1pi aYKbIMIBI 3€PTTEYJIEp KENTIpUIreH, Cylanaspy Oapbichinaa M1 mMapkanbl, 12 MM KaJIbIHABIKTHI,
«®dnoary» TEpMOUIBIHAAIFAH WIBIHBI apKbUIbl OpbIHAANFaH. ChIHAKTAp CTaHAAPTTHl JKOHE HAKTHl ©PT Ke3iHje
KYprizingi. 3epTrey Kyprisy Ke3iHJe CTaHAapTThl )KOHE HaKThl OPT MAPTTApPhI MILIFAPbUIIBL:

3epTTey HOTHXKECIH/IC aHBIKTAIIIBI:

1. Hlsmst 560 °C nemmono3aisl ©pTTIH OpTalla KelxeM/i TeMIieparypa Ke3iHae ChlHOaiiibl. Aralka caHaraH-
na 50 Kr/M” KOFaMIbIK FUMapaT YIUiH COMKECiHIIe epTTiK KYKTey Ke3iHJe *OFaphlia KepCeTilreH epITiH opTaiia
KeJIeMJIi TeMIlepaTypachliHa JKeTyl epTTiH 16 MUHYTHIHAA opbIH ananbl. Cynanaplpy ecebinci3 E15 mbIHBIHBIH epTke
TO3IMALUTIK IIeri KaaKaHIapaslH Oy3bUIybIHA OaiIaHBICTHI OPTTIH KayinTi (aKTOpIapBIHBIH 9CEPiHCi3 dBaKyalusiay
JKOJITapbl OOUBIHIIIA aTaM bl Kayilci3 3Bakyanusuiayra keningik 6epeni. ConsimeH Karap E15 olHeriHIH opTKe TO3iM-
nimik meri 180 cex. TeH epT COHMIPYIIH aBTOMATTHl KOHIBIPFBICBIHAH KAKETTi CYIbI Oepy VIIiH IIBIHBI KaJTKaHHBIH
TYPaKTBUIBIFBIH KAMTAMAChI3 ETE/II.

2. 3eprreyne KapbIKOTKI3II KYPhUIBIMIAPBIH CYJIaHABIPY KYMBICTAPhI HELITIH OT KaMepachlH/a TeMIIepaTy-
paJIbIK PEXUM CTaHIAPTTHI OPT PEKHUMIHE COMKec Kengi. byl perTe cyaaHablpy Ke3iHIe OT KaMepachIHIarbl OpTTiH
HaKThl TEMIIEpaTrypachl CTaHIAPTThl 6PT TEMIIepaTypacbiHa KaTbiCThl 2,4 ece Temenaeiai. LIIbiHbI KanKan Temmepa-
Typachl 46 MUHYTTa OHBIH BIKTUMaJI KyJiay OOJKaMbl CBIHU MOHIE KETIEHIi.

3eprTeyiep HoTHKeci OOMBIHIIA OHTAMIIBI CyNaHIBIPY NapaMeTprepi aHbIKTANIBL. 3epTTey HOTHXKeIepl Heri-
3iHAE€ MYHAall OpTajarbl KYPBUIBICTHIK HOpPMaJay[blH JKETUIAIPY OJapbl, COHAal-aKk cepTH(UKATTaIFaH ChIHAK
OPTACBIH/AFBI 9/IICTEMEITIK KYKAaTTap YChIHBIIA b

Tyiiin ce3aep: epT Kayirci3iri, JkapbIK 6TKI3TIII KYPBUTBIMIAP, OPT CHIHAFBI, OPTKE TO3IMILTIK.
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HCCJIIEJOBAHMS U YIIPABJIEHUE ITOKAPHBIMA PUCKAMHA HA OB BEKTAX C
MNPUMEHEHUWEM CBETOIIPO3PAYHBIX KOHCTPYKIIUA

AHHOTanusi. B crarebe nmpuBeneHbI NaHHBIE 1O Pa3BUTHIO CTPOUTEIBHOW MHIYCTPUH, a TAKXKE IO IIOXKapam,
npoucxonamuM B Kazaxcrane. AHann3 NmpecTaBICHHBIX IAHHBIX MO3BOJIAET CHENATh BBIBOJBI BBICOKOI CTENEHU
pHCKa BO3HHMKHOBEHHMS OIACHBIX (DaKTOpOB I JrOJeH Ha OOBEKTAaX CTPOUTEIHCTBA, B OCOOCHHOCTH 3JAaHUSIX
0O0IIECTBEHHOTO U JKHJIOTO Ha3HaueHus1. Bonpock! obecriedeHus noxapHoii 6e301acHOCTH IPOJI0IDKAIOT OBITH IOCTa-
TOYHO aKTyaJbHBIMU Kak B KazaxcraHe, Tak U B JpyTUX CTpaHax.

Ha ocHoBe aHanu30B 1o)kapoB OOOCHOBBIBAETCS, YTO OJHHMM W3 HalpaBlieHHH paboOThl MO NPOQUIIAKTHKE
MIOXAaPOB SIBJISIETCS HAIIPABJICHNE, CBSI3aHHOE C TEXHUUECKUM PETyJIHMpPOBAaHHEM, & IMEHHO 00s13aTeIbHON cepTuduKa-
el IPUMEHSIEMbIX B CTPOMTEIIFHON OTPAcii MaTEpPHAJIOB, CTPOUTEIBHBIX KOHCTPYKIMHA W HHXEHEPHOTO 000y 10-
BaHMs U cucteM. CepTU(UKaINsL, OCHOBAaHHAS HAa HCIBITAHUIX IO ITOKAa3aTessiM II0’KapHOH OMAaCHOCTH, 00ECIIeYHT
COOTBETCTBHUE IIPUMEHSEMBIX IPH CTPOUTEILCTBE OOBEKTOB, B OCOOEHHOCTH C MAacCOBBIM ITPEOBIBAHHUEM JIOJEH,
TEXHOJOTUYHBIX MAaTEpHaIOB M KOHCTPYKLMH TPeOOBAaHUAM TEXHHUYECKHX periaaMeHToB. TpeOoBaHMs 1o obecriede-
HHIO JIOCTaTOYHOT'O YPOBHS HOXKapHOW O€30MacHOCTH OTHOCATCS M K 3JIEMEHTaM 3allOJHEHHUS IPOEMOB 3aHHH U
HEPETOPOIOK.

B coBpeMEHHOM CTPOMTENBCTBE, KaK MPABUIIO, I YHUKAIBHBIX 110 apXUTEKTYPHOMY PEIICHHIO U HCIOJbB30-
BaHUIO 00BEKTOB, BCe OoJbIee IPUMEHEHHE HAXOAAT CBETONPO3PAYHBIE CTPOUTENIBHBIE KOHCTPYKIMHU. s Takux
KOHCTPYKIMI Hanbosiee ys3BUMbIM NIOKA3aTeNeM SIBIISIETCS MPezesl OTHECTOMKOCTH.

OpHuM U3 cIOCOOOB TOBBIIICHUS TTOKA3aTelNs Mpeiena OrHECTOMKOCTH CBETONPO3PAaUHbIX KOHCTPYKIHUH Mpe-
JlaraeTcs TEXHHUECKOE PelIeHre 110 TPUMEHEHHIO BOISHOTO OPOILEHHS.

AHanu3 CyIIECTBYIOIIMX MaTeMaTHUECKHX MOJENIEH TEIIOBOro peXxuMma IoXkapa B ITOMEIIEHHH, 0COOCHHO ¢
yueToM 3ddekra OXJIKICHUs BOJOH, MOKa3al HEOOXOJMMOCTh ITPOBEICHUS KPYIMHOMACIITAOHBIX SKCHEPHMEH-
TaJIBHBIX MCCIIeNOBaHNH. PaHeenpoBoANMbBIE SKCIEPUMEHTHI OTHOCSTCS K KaTErOpHUH J1abopaTOpHBIX M HE MOTYT B
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JIOCTaTOYHOM 00BeMe 00OCHOBaTh HOPMAaTHBHbBIE TPEOOBaHWSA, HAIpPaBICHHBIE HA INPEIOTBpAICHHE IOXKapa IO
3[JaHUIO.

JleficTByromie HaMOHAJIBHBIE CTAaHAAPTHI B OONACTH OIpeAereHus (paKTHUECKOTo Mpesena OTHECTOHKOCTH
CTPOUTEIBHBIX KOHCTPYKLUH HE MOTYT OBITh MPUMEHEHBI, IOTOMY YTO HE IPEIyCMAaTPUBAIOT IPOLECC BOASHOTO
opomieHus mpu noxape. [103ToMy Ha OCHOBE CYIIECTBYIOIIMX MEXIYHAPOAHBIX M HAIMOHAIBHBIX HOPMAaTHUBHBIX
JOKYMEHTOB pa3padoTaH psJ METOJMK IO SKCIIEPUMEHTAILHOMY ONpeNeleHHI0 (haKTHYECKOro Mpesiesia OTHECTON-
KOCTH IPY OXJIAXKICHUH CBETOIPO3PAYHOI KOHCTPYKIIMU BOJOH IPH MOXKapeE.

B xone uccnenoBanuii npoBeeHbl KPyITHOMACIITaOHbIE, OTHEBBIE UCCIIEOBAHMUS 110 ONPEICICHHIO (aKkTHIeC-
KOTro TIpejiesla OTHECTOMKOCTH CBETONPO3PAayHOIl MEperopojikH, BBIMOJHEHHOW M3 TEPMO3aKaJeHHOTO CTeKia
«®noat», TonuuHoi 12 MM, mapku M1 kak mpu HaIW4YMK BOASHOIO OPOILIEHMs], TaK U MPHU €ro oTcyTcTBUU. IIpn
NIPOBEJCHUH UCCIIEJOBAaHUH BOCIIPOM3BOMIINCH YCIOBHUS CTAaHAAPTHOTO M (PaKTHYECKOTO TOXKapa.

B pesynbrare uccnenoBaHus ONPEAEIcHO:

1. Pa3pymmenust cTekiia Mpu MakCHUMaIbHON cpeqHeoObeMHON TeMIeparype mesuToiIo3Horo noxapa 560 °C e
MIPOUCXOIUT. JloCTHKEHHE BBIIICYKa3aHHON CpPEeJHEOOBEMHOI TeMIlepaTyphl IO)Kapa BO3HUKAaeT Ha 16 MHHYTE
noXapa TpH MOKAPHOH Harpyske, COOTBETCTBYIOLIEH I OOLIECTBEHHBIX 3MaHui 50 Kr/M° MpH mepepacuere Ha
npeBecuny. Ilpenen ormecroiikoctu crtexna E15 6e3 ydera opommeHHs TO3BONHT TapaHTHPOBATh OE30IACHYIO
9BAKyalMIO JIOAEH 10 3BAKyalIMOHHBIM MyTsIM 0€3 BO3JIEHCTBHS Ha HUX ONMACHBIX (JAKTOPOB IOXKapa, CBSI3aHHBIX C
paspymeHueM neperoponku. Bmecre ¢ teM, mpenen ormecTodkoctr crekia E15 mo3Bomsier ¢ GonpmIMM 3amacom
rapaHTUpoOBaThb OGCCHG‘ICHI/IC yCTOfl‘iIdBOCTPI CTEKJITHHOM MEPEropo KM Ha BpEMsL HeO6XOle/IMOFO JUIA IToJavu BOJbI
OT aBTOMAaTHU4€CKOW YCTaHOBKHU MOKapoTyleHus pasHor 180 cexk.

2. Ilpu uccnenoBaHuAX ¢ IPUMEHEHUEM BOJSIHOIO OPOIIEHUS CBETONPO3PAUYHbIX KOHCTPYKIMH TEMIIEPATypPHBII
PEKHM B OTHEBOW KaMepe IIeYr COOTBETCTBOBAJ PEXHMMY CTaHIApTHOTO roxkapa. [Ipu aTom ¢axTudeckas Temmepa-
Typa Moapa B OTHEBOW KaMepe MpPH HCIIOJIb30BaHUM OPOILIECHUS CHIDKAeTCs B 2,4 pasa 10 OTHOILEHHIO K TeMIepa-
Type CTaHAAPTHOTO noxapa. Temreparypa CTeKIIHHOH IeperopoaKky B TeUeHHH 46 MUHYT HE JOCTUTAET KPUTHUHBIX
3HAYCHUH, IPH KOTOPOIl MPOTHO3UPYETCS €€ BOZMOKHOE 00pyIICHHE.

ITo pe3ynbpraTaM McciIea0BaHU ONpEIeIeHbB ONTHMANIBHBIE TapaMeTPhl BOIASTHOTO OPOILICHHS.

Ha ocHOBe pe3ynbTaToB HCCIEIOBAaHUN MIPEIAraroTCsl MyTH COBEPIICHCTBOBAHUS CTPOUTEIHLHOTO HOPMHUPOBA-
HUSA B JaHHOM c(epe, a TakxKe METOIMYECKUX JOKYMEHTOB B 00JIaCTH cepTH(HHKAMOHHBIX HCTIBITAHUH.

KiroueBble cioBa: mnoxapHas O€30IIaCHOCTb, CBETONPO3PAdYHbIE KOHCTPYKLUM, OTHEBBIE HCIBITAHUS,
OTHECTOMKOCTb.
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