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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.
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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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KypsLibic KypbLTBIMAAPBIHBIH OTKA TO3IMAIUIITIHIH HAKTHI INCTIiH aHBIKTAY OPTACHIHAA KOJJAHBICTAFBI YIITTHIK
CTAHIAPTTAP KOJMJAHBIIMAHIBL, ce0eOl opT KE3iHAC CyNaHABIPY YPAICIH KapactbipMmaiinbl. COHIOBIKTAH KOJIIAHBIC-
Tarbl XaIbIKAPATBIK JKOHE YITTHIK HOPMATUBTIK KYKATTAP HETI31HAC 6pT Ke3iHAe KYPhUIBIMAAPIBI CYMEH CaTKbIHIA-
TY apKbLIBI HAKTHI ETiH SKCTICPUMEHTTIK aHBIKTAy OOHBIHINA dJICTEP KATaPhI OHICIIII.

3epTTey OaphICHIHIA KAPBIKOTKIBTIM KATKAHBIHBIH 6PTKS TO3IMALUTITIHIH HAKTHI MICTiH AHBIKTAY OOMBIHIIA 6PT-
TIK NOJHMTOHBIK, ipi Ay KbIMIBI 3€PTTEYJIEP KEATIPIAreH, CyIanabIpy 0apsichiHaa M1 mapkamsl, 12 MM KaJTbIHABIKTHL,
«®moar» TEPMOIUBIHAAIFAH MIBIHBI APKBUIBI OpBIHTA/FAH. CHIHAKTAP CTAHZAPTTHI JKOHE HAKTHI OpPT Ke3iHIe
SKYPri3ingi. 3epTTey XKyprizy Ke3iHae CTAaHAAPTTHI KOHE HAKTHI 6PT MAPTTAPbI NIBIFAPBLITIBL:

3epTTCY HOTHKCCIHAC AHBIKTATIIBL:

1. ems 560 °C 1emmoa03aIsl OpTTiH OpTaIa KeJIeMAl TCMICpaTypa Ke31HAC CHIHOANBI. AFamka CaHAFaH-
ma 50 Kr/M> KOFAMIBIK FHMAPAT YINiH COMKECIHIIEG OPTTiK JKYKTEy KE3iHAE MOFAPBIIA KOPCETIITeH OPITiH opTama
KeJIeM/i TEMIIePaTypachIHa JKeTyl opTTiH 16 MuHyTHIHAA OpBIH amanel. CymaHaelpy eceOiHci3 E15 nibiHbIHBIH epTRe
TOIMIITK T KATKAHIAPIBIH OY3bLIybIHA OAHIAHBICTHI OPTTIH KAYiNTi (DaKTOPIAPBIHBIH OCCPIHCI3 IBAKYAIHIAY
SKOITAAaphI OOMBIHINA axaMabl Kayilci3 sBaKyanusuiayra kemiaaik oepeni. Conpver karap E15 oifHeriHiH opTKe TO31IM-
itk meri 180 cex. TeH epT COHIIPYAiH aBTOMATTHI KOHABIPFBICBIHAH KAJKETTI Cybl OCpy YIIIH IIBIHBI KATKAHHBIH
TYPAKTBUIBIFBIH KAMTAMACHI3 CTEI.

2. 3eprreyIe MapBIKOTKI3TIM KYPHUIBIMAAPHIH CYIAHIBIPY KYMBICTAPBI MICINTIH OT KAMEPACHIHAA TEMIICPATYy -
PaNBIK PEKUM CTAHAAPTTHI OPT PSKUMIHE COHKeC Kelmi. By perre cymaHapIpy Ke3iHOE OT KaMEpPachIHAAFbI OPTTIH
HAKTHI TEMIICPATYPAChl CTAHJAPTTHI 6PT TEMIICPATypPAChiHA KAThICTHI 2.4 ece TemeHaekai. 11IbIHBI KaakaH TemMmepa-
TYpachl 46 MHHYTTA OHbIH BIKTHMAT KyJIay OOJLKAMBI CBIHH MOHIC JKETIICH 1.

3epTTeynep HOTHKSCI OOMBIHIIA OHTAWIBI CYTAHIBIPY MAPAMCTPIICPl AHBIKTAIABL. 3CPTTCY HOTIDKCICPI HETi-
31HAC MYHAAH OPTagarbl KYPHUIBICTHIK HOPMAJAYABIH JKETLIIPY >KOIJAPBI, COHOAW-aK CEPTH()MKATTAIFAH CHIHAK
OPTACBIHIAFHI MICTEMEIIK KY>KaTTap YChIHBIIAbL.
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HCCIENJOBAHUA U YIIPABJTEHUE NOKAPHBIMHA PUCKAMH HA OBBEKTAX C
NPUMEHEHHUEM CBETOIIPO3PAUHBIX KOHCTPYKIIUHN

AnHOTanus. B craThe NpHBEICHBI JAHHBIC MO PA3BHTHEO CTPOMTEIBHON HHAYCTPHH, a TAKKEe IO IOKAPaM,
IPOUCXOIAIINM B Kazaxcrane. Anaau3 NPEACTABICHHBIX JAHHBIX MO3BOJLACT CACIATH BBIBOIBI BBICOKOH CTCIICHH
PHCKA BOSHHKHOBCHHA OIACHBIX (DAKTOPOB I NMHOACH HA OOBCKTAX CTPOUTEIBCTBA, B OCOOCHHOCTH 3IAHHAX
0OIIECTBEHHOTO U KUIIOTO HAa3HAUCHI. BOTpocs! obecieueHIs MoKapHOH O€30IIaCHOCTH IPOJOIDKAOT OBITh JOCTA-
TOYHO AKTyaJbHBIMH KAk B Ka3axcraHe, Tak ¥ B IPyrux CTPAHAX.

Ha ocnHoBe aHanmm30B mMOkapoB OOOCHOBBIBACTCS, YTO OJHMM M3 HAMpABICHHH PaboOTHI 1Mo MpodumakTuke
MOYKAPOB SABISCTCA HATIPABIICHHE, CBA3AHHOC C TEXHAYCCKAM PETyITHPOBAHHEM, 3 HMCHHO 00s3aTeIbHOM cepTuduKa-
e MPUMEHICMBIX B CTPOHTCIBHOH OTPACTH MATCPHAJIOB, CTPOUTCIBHBIX KOHCTPYKIHHA U HHYKCHEPHOTO 000y A0 -
BaHUA u cucTeM. Cepru(h)ukaIms, OCHOBAHHAS HA MCHBITAHHAX MO IMOKA3aTSIHIM MOKAPHOH OMACHOCTH, 00CCIICUHT
COOTBCTCTBHC NMPHUMCHACMBIX IPH CTPOHTCIHCTBE OOBCKTOB, B OCOOCHHOCTH ¢ MAaCCOBBIM MPCOBIBAHMCM JIFOICH,
TEXHOJOTHYHBIX MATEPHAJIOB M KOHCTPYKIMH TPEOOBAHMAM TEXHHUYCCKHX PETIaMEHTOB. TpeOoBaHuI Mo odecteye-
HHIO JOCTATOYHOTO YPOBHA MOYKAPHOH OCS30MACHOCTH OTHOCATCHA M K DICMEHTAM 3AIOJHCHHSA MPOCMOB 3IAHHH H
TIEPETOPOIOK.

B coBpeMEHHOM CTPOHTEIBCTBE, KAK MPABHJIO, AN YHHKAIBHBIX MO APXUTEKTYPHOMY PEIICHHIO H HUCTIONbB30-
BaHHIO OOBEKTOB, BCC OOJbIICE MPHMCHCHUE HAXOIAT CBETOMPO3PAYHBIC CTPOHTCIBHBIC KOHCTPYKIMHU. [ Takux
KOHCTPYKIHH HAHOO0JICC VA3BHMBIM TTOKA3ATCICM ABJIICTCS MPSICT OTHCCTOHKOCTH.

OmHuM 13 cocoO0B MOBBIMICHHA MOKA3ATE MPeeia OTHECTOMKOCTH CBETOMPO3PAYHBIX KOHCTPYKIMI mpea-
JaracTCs TeXHUUCCKOE PCIICHHE 10 MPHMESHCHHEO BOASHOTO OPOIICHHUSL.

AHamM3 CyIICCTBYFOIIMX MATEMATHYCCKHX MOJCICH TCIUIOBOTO PEKMMA TMO’Kapa B MOMEIICHHH, OCOOCHHO C
yuetoM 3(QekTa OXNKACHHA BOAOH, MOKA3al HEOOXOAMMOCTH MPOBEACHHSA KPYMHOMACIITAOHBIX 3KCIICPHMCH-
TaJIBHBIX HCCICAOBAaHMH. PaHEEPOBOINMEIC SKCIIEPHMEHTBI OTHOCITCS K KATETOPHH Ja0OPATOPHBIX M HE MOTYT B
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