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Pedepar:

1. luceprauis npucBa4YeHa BUPIIIEHHIO aKTyaJbHOI HAYKOBO-TEXHIYHOI 3a/1a4i pO3KPUTTI 3aKOHOMIPHOCTEN
YTBOPEHHSI HACKPI3HUX OTBOPIB Y BOTHE3aXUCHOMY TilICOKaPTOHHOMY OOJIMIIOBAHHI CTaJI€BUX 0aJIOK IIPU 0TO
JIOKaJIbLHOMY PYHHYBaHHI BHACJIIZOK ITOXKeXi i TOB’A3aHOi i3 MM BTpaTu MOr0 BOrHE3aXMCHOI 30aTHOCTI 3aJI€5KHO Bif
yacy nepeoiry roxexi sk HayKoBOI'O IiAIPYHTS! yAOCKOHAJIEHHSI METOy PO3PaxyHKOBOT'O OLIiHIOBaHHS iXHbOI
BOTHECTIVKOCTI. Y BCTYIIi HaB€JJ€HO 3arajlbHy XapaKTePUCTUKY AucepTallii, 06l PyHTOBAHO aKTyaJbHICTb TEMU
IOCJiIKeHb, C(POPMYJIbOBAHO METY, 3aBI,aHHS, BUBHAYEHO 00'€KT Ta IIpeIMeT JOCTiIpKeHHsI, BKa3aHO HayKOBY
HOBU3HY Ta NIPAKTUYHE 3HAUYEHHS OJIEP’KaHUX Pe3YJbTaTiB, PO3KPUTO 3B'SI30K pOOOTH 3 HAYKOBUMHU IIPOTrPaMaMy,
IJlaHaMHy Ta TeMaMU, BU3HAaY€HO OCOOUCTUI BHECOK 37100yBaya, HaBeeHo JaHi Ipo anpobaiiiio, myosikanii,
CTPYKTYpY Ta 06csr po6oTu. Y nepuomMy po3sfijli IpOBELEHO aHali3 CTATUCTUYHUX JAHUX OO0 KiJIbKOCTI Ta
0CO06JINBOCTEN MOXKEX Y OYiBJISX i3 CTaZIeBUMU KOHCTPYKLiSIMU Ta OCHOBHI BiJOMOCTI 1100 HOPMYBaHHS

IIO>KEXKHOI 6e3reKy cTajeBrux 6aok. ONrucaHo MOBEeJiHKY CTajeBUxX OAJIOK IIifl Yac TEelJIOBOTO BIIMBY IOXKeXi Ta



METO[IY MiIBUIIeHHS BOTHECTIMKOCTi CTajieBuX 6ajloK. BUKIaeHO eKCiepUMEeHTabHi MeTOAU OL[iHKU
BOTHECTIMKOCTI CTajieBUX 06aJoK, OPSNOK IIPOBEEHHS BOTHEBUX BUIIPOOYBaHb CTaJeBUX 06ajloK Ha BOTHECTINKICTh
Ta €KCIIEPUMMEHTaJIbHI METO/IM BU3HAYEHHS BOTHE3aXUCHOI 3laTHOCTI BOTHE3axUCHUX CUCTEM CTajleBux 6anok. Ha
OCHOBI pe3yJIbTaTiB BUKOHAHOIO aHasi3y c(pOpMOBAHO METy Ta OCHOBHI 3aBJIaHHS po6oTu. [Ipyruii po3zin
IIPUCBSIYEHO OINCY €KCIIEPUMEHTaIbHOTO O6JIaIHAHHS /1711 JOCJIiIKEeHHSI TeTJIOBUX MTPOLECIB Y CTaJIeBUX 3pa3Kax 3
BOTHE3aXVMCHUM TilICOKapTOHHUM OOJIMILIIOBAHHSM Iif 4yac iXHix BOrHEBUX BUIIPOOYBAaHHSIX i METOIMKaM
BUTOTOBJIEHHS, iITOTOBKY 3Pa3KiB 10 BUITPOOYBAHHSI, IPOBELEHHS BOTHEBUX BUITPOOYBaHb 3pa3KiB (parMeHTIB
cTasieBUx 6a70K. OCHOBHE eKCIIepUMEHTaJIbHe 00J1aIHaHHS — YCTaHOBKA, 10 CKJIAJae€ThCs 3 BOTHEBOI 1eyi 3
ra3oBUMHU NaJbHUKAMY, SIKi 3a06€3I1e4yI0Th BiAMOBITHUI TeMIIepaTypHUM PesKUM MTOXKeXi y Kamepi BOrHEBO] Ieyi.
3aIpoIIOHOBAHO CXEMY PO3TallyBaHHS TEPMOIIAP Ta YMOBHU iX BUKOPUCTaHHA. EXCIIEpUMEHT BUKOHAHO IIPOTATOM
KOHTPOJIBHOTO 4aCy, SIKUH BiJI[IOBila€ Yacy HaCTaHHS IPAaHUYHOrO CTaHy 3a O3HAKOIO BTPATU HECYYOi 30ATHOCTI IJ1s1
CTajleBUX 6aJIOK. Y TPETbOMY PO3/ijli BUKJIAIEH] Pe3yIbTaTy IPOBEIEeHHS BOTHEBUX BUIIPOOYBaHb (PparMEHTIB
cTasieBUX 06asIoK i3 Iepepizom ABOTaBPOBOro MPOdiso i3 ricoKapTOHHUM BOTHE3aXUCHUM OOJIUIIIOBAHHSIM ITPU
BILJIMBi CTaHAAPTHOTO TEMIIEPATYPHOTO PEXXUMY IOKEXi Ta OTPUMaHi JaHi TeMIlepaTypHUX BUIIPOOYBaHb y
BUIIPOOYBaHMX 3pa3kax. BCTaHOBJIEHO, 1110 ¥ pe3yJIbTaTi BUCOKOTEMIIEPATYPHOTO HArpiBy mpoTsarom 60 XB 3a
CTaHJAPTHUM TEMIIEpPaTypPHUM PE>KMMOM BifiOyJI0Cs ITOBHE PYHHYBaHHS 3pa3KiB 3 OIHUM IIAPOM TilICOKaPTOHHOTO
BOTHE3aXMCHOTO OOJIMIIOBAaHHS i YaCTKOBE PyHYBaHHS 3pa3KiB i3 IBOIIAPOBYM i TPUIIAPOBUM OOJIMIIOBAHHSIM, 1110
BKa3ye Ha HETaTUBHUH TEIJIOBUI BIIJIMB Ha LIiJIiCHICTh BOTHE3aXMCHOIO OOJIMIIOBAHHS i CIPOMOXKHICTb 30epiratu
BOTHE3aXMCHY 37aTHICTb. OTpMMaHa y3arajbHeHa 3aJeXKHICTb KoedillieHTa TeIIONPOBiIHOCTI rIICOKapTOHHOTO
BOTHE3aXVMCHOTr0 OOJIMIIOBaHHS Bifl TeMIlepaTypy y TabauyuHii GopMi, sKa Moke 6yTH 3aCTOCOBaHA 1711 O6UKCIIEHHS
TEMIIEPATypH y CTaJIeBUX 0ajKax i3 JaHUM TUIIOM BOTHE3AXUCTY. Y YETBEPTOMY PO3iJi IPeACTaBIEHO
MaTeMaTU4YHE MOJEJIIOBaHHS TENJIOBOTO BILJIMBY MOXKEKi Ha MOBEJiHKY CTaJeBOi 0ayIKM i3 TiNCOKapTOHHUM
BOTHE3aXVCHUM OOJIMIIOBAaHHSM. 32 pe3yJibTaTaMu IIPOBeeHNX JOCIiIKeHb ONCcaHa II0Be/iHKa CTaleBoi OaJIKy 3
rifCOKapTOHHMM BOTHE3aXUCHUM OOJIMIIOBAHHSM Yy 4acC TEIJIOBOTO BIVIUBY IOXKeXi. BUBHaY€HO yMOBY BUHMKHEHHS
CTaHy BTPaTU BOTHECTIMKOCTI 32 FPaHUYHUM CTAaHOM BTPATH HECY4oi 3aTHOCTI CTaleBOi 6aJIKU i3 rinCOKapTOHHUM
BOTHE3aXVCHUM OGJIMIIIOBAHHSM Ta II0Ka3aHOo, 110 PO3KPUTTS HACKPI3HOTO AedeKTy MK 6ajIkolo Ta YaCTUHAMU
rinCcOKapTOHHOT'O BOTHE3axMCHOTO 00JIMLII0BaHHS Gisblie 25 MM (iKCyeThCs paHillle 32 HACTaHHS IPAaHUYHOTO CTaHy
BTpaTU HECY4Oi 3[aTHOCTI, 11J0 Mae BPaxOBYBAaTUCS IIPU BiJ[IOBiIHUX OOUMCIEHHSX. Y II'SITOMY PO31ii
[IpeNICTaBJIEHO METO/, OLIiHIOBaHHS BOTHECTIMKOCTI CTajieBUX 06aJOK i3 rinCOKapTOHHUM BOTHE3aXMCHUM
OOJIMIIOBAHHSIM i3 BpaxyBaHHSIM MOT0O BTPATU BOTHE3axUCHOI 3naTHOCT. Ha OCHOBI BCTaHOB/IEHUX
3aKOHOMipHOCTe 1100yI0BaHi HOMOTPaMu /1151 O0YMCIIEHHS Yacy BTPATU IilICOKAPTOHHMUM OOJIMLIIOBAaHHSIM
BOTHE3aXMCHOI 3JJaTHOCTI CTaeBUX 6aJIOK B 3aJIEXKHOCTI BiJl iXHBOrO KoedillieHTy nepepisy Ta piBHS HaBaHTaKEHHSI
[IPU TPbOX BEJIMYMHAX TOBUIVHU TiIICOKAPTOHHOTI'O BOTHE3aXNCHOTI'O OBJIMIIOBAHHS Ta 3alIpOIIOHOBAHA
004YMCIII0BaJIbHA METOIMKA OIiHIOBAaHHSI BOTHECTIMKOCTI CTaieBUX 6aJIOK i3 TiMCOKapTOHHUM BOTHE3aXUCHUM
OOJIMIIOBAHHSM 32 IOIIOMOTOI0 BEJIMUYMHU Yacy BTPATU IilICOKAPTOHHMUM OOJIMLIIOBAHHSIM BOTHE3aXVCHOI 3JaTHOCTI,

BHU3HA4YEHOI 3a 3aIIpOIIOHOBAHVMHU HOMOTpAMaMU.

2. The dissertation is dedicated to solving the current scientific and technical problem of revealing the regularities
of the formation of through holes in fire-resistant plasterboard cladding of steel beams during its local destruction
due to fire and the associated loss of its fire-resistant ability depending on the time of the fire as a scientific basis
for improving the method of calculating the assessment of their fire resistance. The introduction provides a
general description of the dissertation, justifies the relevance of the research topic, formulates the goal, objectives,
determines the object and subject of the study, indicates the scientific novelty and practical significance of the
results obtained, reveals the connection of the work with scientific programs, plans and topics, determines the
personal contribution of the applicant, provides data on testing, publications, structure and scope of work. The
first section analyzes statistical data on the number and characteristics of fires in buildings with steel structures
and provides basic information on the standardization of fire safety of steel beams. The behavior of steel beams
during the thermal impact of fire and methods for increasing the fire resistance of steel beams are described.
Experimental methods for assessing the fire resistance of steel beams, the procedure for conducting fire tests of



steel beams for fire resistance, and experimental methods for determining the fire protection ability of fire
protection systems of steel beams are presented. Based on the results of the analysis, the purpose and main tasks
of the work were formed. The second section is devoted to the description of the experimental equipment for
studying thermal processes in steel samples with fire-retardant plasterboard cladding during their fire tests and
the methods of manufacturing, preparing samples for testing, conducting fire tests of samples of fragments of
steel beams. The main experimental equipment is a plant consisting of a fire furnace with gas burners that provide
the appropriate temperature regime of the fire in the chamber of the fire furnace. A scheme for the location of
thermocouples and the conditions for their use is proposed. The experiment was performed during the control
time, which corresponds to the time of the occurrence of the limit state in terms of loss of bearing capacity for
steel beams. The third section presents the results of fire tests of fragments of steel beams with an I-section with
gypsum board fireproof cladding under the influence of a standard fire temperature regime and the obtained
temperature test data in the tested samples. It was established that as a result of high-temperature heating for 60
min under a standard temperature regime, complete destruction of samples with one layer of gypsum board
fireproof cladding and partial destruction of samples with two-layer and three-layer cladding occurred, which
indicates a negative thermal effect on the integrity of the fireproof cladding and the ability to maintain fireproofing
ability. A generalized dependence of the thermal conductivity coefficient of gypsum board fireproof cladding on
temperature in tabular form was obtained, which can be used to calculate the temperature in steel beams with this
type of fire protection. The fourth section presents mathematical modeling of the thermal impact of fire on the
behavior of a steel beam with a gypsum board fireproof cladding. Based on the results of the conducted research,
the behavior of a steel beam with a gypsum board fireproof cladding during the thermal impact of fire is described.
The conditions for the occurrence of a state of loss of fire resistance beyond the limit state of loss of bearing
capacity of a steel beam with a gypsum board fireproof cladding are determined and it is shown that the opening
of a through defect between the beam and parts of the gypsum board fireproof cladding more than 25 mm is
recorded earlier than the occurrence of the limit state of loss of bearing capacity, which must be taken into
account in the relevant calculations. The fifth section presents a method for assessing the fire resistance of steel
beams with gypsum plasterboard fireproofing, taking into account its loss of fireproofing ability. Based on the
established regularities, nomograms are constructed for calculating the time of loss of the fireproofing ability of
steel beams by gypsum plasterboard cladding, depending on their section coefficient and load level at three values
ooof the thickness of the gypsum plasterboard fireproofing, and a computational method for assessing the fire
resistance of steel beams with gypsum plasterboard fireproofing is proposed using the time of loss of the
fireproofing ability by gypsum plasterboard cladding, determined according to the proposed nomograms.
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2. OKSANA MYRHOROD

KBasigikamis: . . 1., gou., 05.17.11

InenTudgikarop ORCID ID: 0000-0002-5989-3435

JopaTrkoBa inHpopmanist:

IloBHe HaliMeHYBaHHS IOPHUAHUYHOI 0COOM: HauioHanbHMIl yHIBEPCUTET UMBITIBHOTO 3aXMCTy YKpaiHu
Kog, 3a €IPIIOY: 08571363

Micue3Haxoa>KeHHS: Bys.OHonpienka, 8, Yepkacy, Yepkachkuii p-H., 18034, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: [lepkaBHa ciyx6a YKpaiHy 3 HaI3BUYaNHUX CUTYALLii

ImentTudikarop ROR: He zacrocoyerbcs

VIII. 3aKkJIr04Hi BiZoMOCTi

Biacue IpizBume Im's I1o-6aThKOBI [llepyenko Poman IBaHOBUY

TOJIOBH pagu

Biacue IpizBume Im's [10-6aTbKOBI lllesuernko Poman [BaHOBIY

roJIOBYIOYOroO Ha 3acigaHHi

BiamoBiganbHHUE 32 MiZITOTOBKY Menexuk Poman CepriiioBid

00JIIKOBHX JJOKYMEHTIB

Peectparop VYkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




