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2. Improvement of the method of calculation assessment of fire resistance of enclosing structures with glass
elements -

Pedepar:

1. AKTyasnbHICTh T€MU JOCiIpKeHHs. Hail6inpm nomupeHumMy 6y1iBeIbHUMY KOHCTPYKLiSIMU 3i CKJIA €
CBITJIONIPO30Pi €JIEMEHTU OrOPOIKYBaJIbHIUX KOHCTPYKLIiA, 30BHILIHI Ta BHYTPILIHI HECYYi KOHCTPYKILII 1714
peastizallii 0co6IMBUX apXiTEeKTYpHUX pillleHb, MACUBHI IeKOpaTHBHI eJIeMEHTH iHTep'epy Ta eKcTep'epy OyiiBeb.
[Ipu LbOMYy, PyiiHYBaHHSI KOHCTPYKIiH 3i CKJIa B YMOBAX IOXKEXi € OJIHUM i3 (PaKTOPIB IOXKEKHOI HEOE3IIEKH,
OCKIiJIbKY 301JIbIlIy€ PU3UK IIOMMPEHHS [IOXKEXi, @ TAKOK PU3UK 3arMbesIi Ta TpaBMyBaHHs JI0A€el. Binomo, mo
Cy4aCHa HOpMaTHBHA 6a3a, 110 € YMHHOIO i B YKpaiHi MiCTUTb HACTAHOBU LOJI0 METO/IB /111 PO3PAXyHKOBOTO
OlliHIOBaHHS BOTHECTIMKOCTI Oy[iB€JIbHUX KOHCTPYKLiN. BKazaHi HOpMaTUBHI JJOKYMEHTH BiJl[IOBiAlOTh APYTUM
YaCTHMHAM €BPONENCHKUX HOPM i3 HACTAaHOBAaMHU LIOJ0 [IPOEKTyBaHHS OyiB€JIbHUX KOHCTPYKLiii, TOOTO €BPOKOB.
CyTTeBy HE6€3IEKY IIPU LIbOMY CTAHOBJIATb Y TOMY YMCJIi CKJISIHI €/1eMeHTH OyiBeJIbHUX OTOPOAKYBaIbHUX

KOHCTPYKIIii1, OCKIJIbKM YaCTO BOHU € YaCTUHOIO IIPOTUIIOKEHUX IIEPELIKO]I. [x 06BajieHHs € 0CO6INBO



He6e3NeYHUM ITPU eBaKyallii Jifofieil Ta po6oTi aBapifiHO-pATYBalbHUX Migpo3ainiB. IcHyoui nigxonu 1o
OIIiHIOBaHHS BOTHECTIMKOCTi CKJISIHUX KOHCTPYKIil € JOCTaTHhO €PEeKTUBHUMU Ta MAIOTh Iifl COO0I0 TEOPETUYHY Ta
IIPaKTUYHY 6a3y, MIPOTE, BOHU HE € CUCTEMATU30BaHMMHU Ta y3araJlbHEHMMU B €[IMHY i€papXiuHy CUCTEMY, 1[0 MOTJIa
OyTHy BTiJIeHa IPU CKJIAIaHHI BiAIIOBiHOrO HOPMATUBHOTO JOKYMEHTA MI0J0 HACTAHOB [TPOEKTYBAHHS BOTHECTINKUAX
OTOPOIPKYBaJIbHUX KOHCTPYKIIN i3 CKJIIHHAM. PO3KPUTTS 3aKOHOMIPHOCTEN 3MiHU ITapaMeTPiB TENJIOBUX IIPOLECIB
Ta HaINpy>XeHO-,e(OPMOBAHOI0 CTaHy Y CKJISIHUX €JIEMEHTaxX OrOPO/KYBaJIbHUX KOHCTPYKIii y pe3ybTarti
TEIJIOBOTO BIJIUBY ITOXKEXI € aKTyaJlbHUM HayKOBOTEXHIYHMM 3aBJAHHSIM, PO3B'I3aHHS SIKOT'O JJO3BOJIsIE CTBOPUTH
HAyKOBE IiIIPYHTS OJI51 yIOCKOHAJIEHHS METO/IIB PO3PaXyHKOBOI'O OLIiHIOBAHHS BOTHECTIMKOCTI CKIISIHUX €JIEMEHTIB
OTOPOJIKYBaJIbHUX KOHCTPYKLiN. MeTa pobOTH I10JIsra€e y pO3KPUTTI 3aKOHOMIPHOCTE! 3MiHEHHS IlapaMeTpiB
TEIJIOBUX ITPOLIECIB Ta HANIPY>KEHO-1€(POPMOBAHOTO CTaHY Y CKJISIHUAX €JIEMEHTAX OTOPOJIKYyBaJbHAX KOHCTPYKLiN B
YMOBax TEIJIOBOTO BIUIMBY IOKEXi SIK HAYKOBOTO MifI'PYHTS IJ1s1 yAOCKOHAJIEHHSI CTAaHIAPTU30BAaHUX METOIIB
PO3PaxyHKOBOT'O OLiHIOBaHHSI iX BOTHECTIMKOCTL. OG’€KT JOCTiIKEeHb — IPOLLECH TEII000MiHy AedOpMyBaHHS Ta
PYVHYBaHHS CKJISSHUX €JIEMEHTIB OTOPOJKyBaJIbHUX KOHCTPYKLIM IIPYU TEIJIOBOMY BIUIMBI IOXexXi. [Ipegmer
IOCJiI)KE€Hb — BIJINB KOHCTPYKTUBHUX XaaKTEPUCTUK CKJISIHUX €JIEMEHTIB OTOPO/IKYBaJIbHUAX OyiBEIbHUX
KOHCTPYKIIi¥l Ha TPOTrHO30BaHi NapaMeTpu Yacy (ikcalii r[paHUYHUX CTaHiB BTPATA BOTHECTIMKOCTI CKIISTHUX
€JIEMEHTIB IIPU TEINJIOBOMY BILIMBI ITOKeXi. HayKOBOIO HOBU3HOIO [MCEpTallii € PO3KPUTTS 3aKOHOMIPHOCTEN
3aJIeXKHOCTEN Yacy HaCTaHHs IPAHUYHUX CTaHIB BTPATU BOTHECTIMKOCTI CKIISIHMX €JIEMEHTIB OrOPOIKYBaIbHAX
KOHCTPYKIIi¥ BHACJ/iOK PO3TiCKyBaHHS Ta PyHHYBaHHS CKJla 32 YMOB BIJIUBY CTAHJAPTHOTO TEMIIEPATYPHOTO
PEXUMY NOXKEXKi. BCcTaHOBJIEHI 3aKOHOMIPHOCTI € HAYKOBUM IiATPYHTAM 71 YIOCKOHAJIEHHS METOLY
PO3PaxyHKOBOTO OL[iHIOBaHHSI BOTHECTIKOCTI CKJISHUX €JIEMEHTaX OrOpO/IKyBajlbHUX KOHCTPYKIIiil. Habymnu
[I0/IAJIBLIIOTO PO3BUTKY CIIPOILEHI CTaHIAPTU30BaHI METOIU PO3PAXyHKOBOTO OL[iHIOBAHHSI BOTHECTIMKOCTI CKIISTHUX
€JIEMEHTIB OrOPOJIKYBaJIbHAX KOHCTPYKIiN 3a JOIIOMOTOI0 3aIIPOIIOHOBAHUX JJOBiIHUKOBUX Ta0JIMLb.

Y 0CKOHa/IeHO HayKOBO-METOIMYHY 6a3y 1711 3a6€311e4eHHs BillIOBiIHOCTI CKJISIHUX €JIEMEHTIB OTOPOIKYBaIbHUX
KOHCTPYKLi¥1 HOpMAaTMBHUM BAMOTaM LI0JI0 IXHBOI BOTHECTINKOCTI. [IpakTYHe 3HaYE€HHS OTPUMAHUX PE3YyJIbTATIB
II0JISITa€ B OOTPYHTYBAHHS YAOCKOHAJIEHOTO METOly PO3PaXyHKOBOTO OLiHIOBAHHSI BOTHECTIMKOCTI CKJISIHUX
€JIEMEHTAaX OTOPOJKYBAJIbHUX KOHCTPYKILH IIPYU TEIJIOBOMY BIUIMBI IIOKEXKI i3 CTAaHIAPTHUM TEMIIEPATYPHUM
PEKMMOM, L0 NO3BOJISIE BU3HAYUTH BiJJ[TOBiIHICTb CKJISIHUX €JIEMEHTIB OTOPOJKYyBaJIbHUX KOHCTPYKIIN
BCTAHOBJIEHOMY KJIaCy BOTHECTIMKOCTI. JlaHUI1 METOJ, Ma€ BUCOKY ITPOAYKTUBHICTD i MOXKe OYTH YaCTHHOIO iepapxii
METO/IiB OLIiHIOBAHHSI BOTHECTIMKOCTI JaHUX KOHCTPYKIIiH, 10 IPOIIOHYEThCS BUKOPUCTOBYBATH 51K 0a30Bi
BiATOBiTHNMY HOPMAaTHMBHUMM HACTAHOBaMHU. 3allPONIOHOBAHI Y POOOTI NOBIIHMUKOBI TaG/INLIi JO3BOJISIIOTH iXHE
BUKOPHMCTaHHS IIpY 5 OOIPYHTYBAaHHI €KCIIPeC-MEeTO[iB BCTAaHOBJIEHHS BiATIOBIHOCTI OrOPOIKYBaJIbHUX
KOHCTPYKIi# i3 CKJIIHHSIM BUMOTaM IOJ0 IXHbOI IOXKEXKHOI 6e3M1eKU. 3allpONIOHOBAHUI YI,OCKOHAJIEHUN METOZ,
PO3PaxyHKOBOTI'O OLIiHIOBaHHS OTOPOJKYBAJIbHUX KOHCTPYKIiN i3 CKIIIHHAM BIIPOBAIKEHO [0 IIPOEKTY IEeP3KaBHOTO

cTaHjapTy Ykpainu «IloxkeskHa besmneka.

2. Relevance of the research topic. The most common building structures made of glass are translucent elements
of enclosing structures, external and internal load-bearing structures for the implementation of special
architectural solutions, massive decorative elements of the interior and exterior of buildings. At the same time, the
destruction of glass structures in a fire is one of the fire hazard factors, as it increases the risk of fire spread, as
well as the risk of death and injury to people. It is known that the modern regulatory framework, which is also in
force in Ukraine, contains guidelines on methods for calculating the fire resistance of building structures. These
regulatory documents comply with the second parts of European standards with guidelines for the design of
building structures, i.e. Eurocodes. A significant danger in this case is posed by, among other things, glass elements
of building enclosing structures, since they are often part of fire barriers. Their collapse is especially dangerous
during the evacuation of people and the work of emergency and rescue units. Existing approaches to assessing the
fire resistance of glass structures are quite effective and have a theoretical and practical basis, however, they are
not systematized and generalized into a single hierarchical system that could be implemented when drawing up a
relevant regulatory document on the guidelines for the design of fire-resistant enclosing structures with glazing.
Revealing the patterns of changes in the parameters of thermal processes and the stress-strain state in glass



elements of enclosing structures as a result of the thermal impact of a fire is a relevant scientific and technical
task, the solution of which allows creating a scientific basis for improving the methods of calculating the fire
resistance of glass elements of enclosing structures. The purpose of the work is to reveal the patterns of changes
in the parameters of thermal processes and the stress-strain state in glass elements of enclosing structures under
the conditions of the thermal impact of a fire as a scientific basis for improving standardized methods for
calculating their fire resistance. The object of research is the processes of heat exchange, deformation and
destruction of glass elements of building envelopes under the thermal influence of fire. The subject of research is
the influence of the structural characteristics of glass elements of building envelopes on the predicted parameters
of the time of fixation of the limit states of loss of fire resistance of glass elements under the thermal influence of
fire. The scientific novelty of the dissertation is the disclosure of the patterns of dependences of the time of
occurrence of the limit states of loss of fire resistance of glass elements of building envelopes due to stretching
and destruction of glass under the influence of the standard temperature regime of fire. The established patterns
are the scientific basis for improving the method of calculating the fire resistance of glass elements of building
envelopes. Simplified standardized methods of calculating the fire resistance of glass elements of building
envelopes have been further developed using the proposed reference tables. The scientific and methodological
base has been improved to ensure that glass elements of building envelopes comply with the regulatory
requirements for their fire resistance. The practical significance of the results obtained is the justification of an
improved method for calculating the fire resistance of glass elements of enclosing structures under the thermal
effects of fire with a standard temperature regime, which allows determining the compliance of glass elements of
enclosing structures with the established fire resistance class. This method has high performance and can be part
of the hierarchy of methods for assessing the fire resistance of these structures, which is proposed to be used as a
basis for the relevant regulatory guidelines. The reference tables proposed in the work allow their use in 5
justifications of express methods for establishing the compliance of enclosing structures with glazing with the
requirements for their fire safety. The proposed improved method for calculating the fire resistance of enclosing
structures with glazing has been introduced into the draft state standard of Ukraine “Fire safety.
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