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1. YoockoHaneHHs METOLy PO3PaxyHKOBOI OL[iHKY BOTHECTIMKOCTI CTasieBUX 0aJyIOK i3 BOTHE3aXUCHUM

OO0JIMIIIOBAHHSIM TiIICOKaPTOHOM

2. Improvement of the method of calculating the fire resistance of steel beams with fireproof plasterboard cladding

Pedepar:

1. luceprauisa nprucBga4eHa BUPILIEHHIO aKTyaJbHOI HAYKOBO-TEXHIYHOI 3a1a4i pO3KPUTTI 3aKOHOMIPHOCTEN
YTBOPEHHS HACKPI3HUX OTBOPIB y BOTHE3aXMCHOMY TilICOKAPTOHHOMY OOGJIMLIIOBAHHI CTajIeBUX 6aJI0K IIPU OTO
JIOKaJIbLHOMY PyMHYBaHHI BHACJIiJJOK ITOXeXi i 10B’13aHO] i3 IMM BTpaTU MOro BOrHE3aXMCHOI 3aTHOCTI 3aJ1€5KHO Bifl
yacy nepeoiry rnoxexi sik HayKoBOTO MiATPYHTS! YAOCKOHAJIEHHSI METOLY PO3PaxXyHKOBOTO OLIiHIOBAHHS iXHbOI
BOTHECTIMKOCTI. Y BCTYIIi HaBe[IeHO 3arajbHy XapaKTepPUCTUKY AUCepTallil, 0OIPyHTOBAHO aKTyasbHICTb TEMU
TOCJIiIPKEeHb, C(POPMYJILOBAHO METY, 3aBJaHHS, BUBHAYEHO 00'€KT Ta NpeIMET JOCTiIKEHHS, BKa3aHO HAyKOBY
HOBU3HY Ta IIPaKTUYHE 3HAYEHHS OEP>KaHUX Pe3yJIbTaTiB, PO3KPUTO 3B'sI30K POOOTU 3 HAYKOBUMU IIPOrpamMaMy,

IIJIaHaMU Ta TEMaMU, BUBHAaY€HO OCOOUCTUI BHECOK 3[100yBaya, HaBeAEHO JaHi Ipo anpobariiio, myoJiikarii,



CTPYKTYpy Ta 00Csr po6oTu. Y nepuomMy po3fijli IpoOBELEHO aHali3 CTATUCTUYHUX JAHUX OO0 KiJIbKOCTI Ta
0COOJIMBOCTEN MIOXKEX Y OYZIBIISIX i3 CTaJIeBUMU KOHCTPYKLISIMU Ta OCHOBHI BiJOMOCT] 110710 HOPMYBaHHS
IIO>KEXKHOI 6e311eKy cTaneBrux 6a1oK. ONUCcaHo NOBEJiHKY CTajeBUX OAJIOK IIifl 4yac TEeIJIOBOTO BIUIMBY IOXKeXi Ta
METO[M MiiBUILEHHS BOTHECTIMKOCTI CcTaseBuX 6asoK. BukianeHo ekcrnepruMeHTanbHi METOAU OLIiHKU
BOTHECTIMKOCTI CTasIeBUX 6aJIOK, IOPSAOK IPOBEIEHHS BOTHEBUX BUIIPOOYBAaHb CTAJIEBUX 0AJIOK HAa BOTHECTINKICTh
Ta eKCIIePUMEHTaJIbHI METO/IU BU3HAYEHHS BOTHE3aXUCHOI 3laTHOCTI BOTHE3axUCHUX CUCTEM CTajleBux 6anok. Ha
OCHOBI pe3yJIbTaTiB BUKOHAHOIO aHasi3y c(pOpMOBaHO METY Ta OCHOBHI 3aBJIaHHs po6oTu. [Ipyruii po3zin
MIPUCBSYEHO ONUCY EKCIIEPUMEHTAJIBHOTO 00IaHAHHS JIS1 IOCJIiJI)KEHHS TeIJIOBUX MPOLECIB y CTaJIEBUX 3pa3kax 3
BOTHE3aXVMCHUM TilICOKapTOHHUM OOJINIIIOBAHHSM IifJ Yac iXHiX BOrHEBUX BUIIPOOYBAaHHSIX i METOIMKaM
BUTOTOBJIEHHS, iIFOTOBKY 3Pa3KiB 10 BUITPOOYBaHHSI, IPOBEJEHHS BOTHEBUX BUITPOOYBaHb 3pa3KiB (parMeHTiB
crasieBux 6anok. OCHOBHE €KCIIepUMEHTaJIbHE 00J1alHAaHHSI — YCTAHOBKA, 10 CKJIaJA€ThCS 3 BOTHEBOI I1€4i 3
ra3oBMMU TaJIbHUKAMY, SIKi 3a6€3I1e4yI0Th BillIOBiIHNI TEMIIEPATyPHUI PESKMUM TIOXKEXi Yy KaMepi BOTHEBOI ey,
3aIpoIIOHOBAHO CXEMY PO3TallyBaHHS TEPMOIIAP Ta YMOBHU iX BUKOPUCTaHHA. EKCIIEpUMEHT BUKOHAHO IIPOTATOM
KOHTPOJIBHOTO 4acy, SIKUH BiJi[IOBila€e yacy HAaCTaHHS IPAaHUYHOrO CTaHy 3a O3HAKOIO BTPATU HECYYOi 30aTHOCTI IJ1s1
CTasieBUX 0ajI0K. Y TPETbOMY PO3/ijli BUKJIAIEHI pE3yIbTaTH IPOBEIEHHS BOTHEBUX BUIIPOOYBaHb (PParMeHTIB
cTasieBUX 0aJjIoK i3 mepepizom ABOTAaBPOBOro MPOdisio i3 riICOKapTOHHUM BOTHE3aXUCHUM OOJINIIIOBAHHSIM ITPU
BIUJIMBI CTaHJAAPTHOTO TEMIIEPAaTyPHOTO PEXXUMY IOKeXi Ta OTpUMaHi JaHi TeMInepaTypHUX BUIIPOOYBaHb y
BUIIPOOYBAHMX 3pa3KaX. BCTaHOBJIEHO, 110 ¥ pe3yJIbTaTi BACOKOTEMIIEPATYPHOrO HarpiBy NpoTsrom 60 xB 3a
CTaH/JAPTHUM TEMIIEPATyPHUM PEKMMOM BiZj0yJI0CS [IOBHE PYIHYBAHHS 3Pa3KiB 3 OHUM IIAPOM TiIICOKapTOHHOTO
BOTHE3aXMCHOTO OOJIMIIOBaHHS i YaCTKOBE PyIHYBaHHS 3pa3KiB i3 IBOIIAPOBUM i TPUIIAPOBUM OOJIMIIOBAHHSIM, 1110
BKa3ye Ha HEraTUBHUI TEIJIOBUIA BIIJIMB Ha I1iJ1iCHICTh BOTHE3aXMCHOIO OOJIMIIOBAHHS i CIIPOMOXKHICTb 30epiratu
BOTHE3aXUCHY 371aTHICTb. OTpMMaHa y3arajbHeHa 3aJIeXXHICTh KoeiljieHTa TelIoNpoBiTHOCTI rilCOKapTOHHOTO
BOTHE3aXVMCHOTrO OOJIMIIOBAHHS Bifl TeMIlepaTypu y Tabau4uHii GopmMi, sKa Moke 6yTH 3aCTOCOBaHA 1711 O6GUKCIIEHHS
TEeMIIEpPaTypH y CTajleBUX 6ajKax i3 JaHUM TUIIOM BOTHE3aXUCTY. Y YETBEPTOMY PO3iJi IpeCTaBlIeHO
MaTeMaTU4HE MOJIEJII0BAHHS TEIJIOBOTO BILJIMBY IIOKEKi HA MMOBEJiHKY CTajIeBOi 0aJIKu i3 rilCOKapTOHHUM
BOTHE33aXMCHUM OOJIMIIOBAHHSM. 3a pe3yJbTaTaMU MTPOBEIEHUX JOCIiIPKEHb ONMCAHA NOBEIiHKA CTa/IeBOI OAJIKU 3
rinCOKapTOHHMM BOTHE3aXMCHUM OOJIMIIOBAHHSM Yy 4acC TEIJIOBOTO BIIUBY IOXKeXi. BUBHaY€HO yMOBY BUHMKHEHHS
CTaHy BTPaTU BOTHECTINKOCTi 32 FPaHUYHUM CTaHOM BTPATH HECy4oi 3aTHOCTI CTaleBOi 6aJjIky i3 rinCoOKapTOHHUM
BOTHE3aXWCHUM OOJIUIIIOBAHHSIM Ta MTOKa3aHO, 1IJ0 PO3KPUTTS HACKPI3HOTO Ae(EKTy MK 6aJIKOI0 Ta YaCTUHAMU
rinCcoOKapTOHHOTO BOTHE3axMCHOTO 06JnLi0BaHHS Ginbuie 25 MM (iKCyeThCs paHille 3a HACTaHHS IPAaHUYHOTO CTaHy
BTPaTU HECY4oi 3[aTHOCTI, 11J0 Mae BpaxOBYBAaTUCS IIPU BiJ[IOBIIHUX OOYMCIIEHHSX. Y II'SITOMY pO3Lii
[Ipe/ICTaBJI€HO METO/, OLIiHIOBaHHS BOTHECTIMKOCTI CTasieBUX 6aJOK i3 rincoOKapTOHHUM BOTHE3aXVMCHUM
OOJIMIIOBAHHSIM i3 BpaxyBaHHSIM MOT0O BTPATU BOTHE3axUCHOI 31aTHOCTI. Ha OCHOBI BCTAaHOBIEHUX
3aKOHOMIipHOCTel 1106y10BaHi HOMOTPaMu /1J1s1 00YMCIIEHHS Yacy BTPATU [ilICOKAPTOHHMUM OOJIMLIIOBAaHHIM
BOTHE3aXMCHOI 3JaTHOCTI CTaseBUX 6aJI0K B 3aJIEXKHOCTI BiJl iXHbOro KoedillieHTy nnepepisy Ta piBHS HaBaHTa)KE€HHSI
[IpY TPhOX BEJINYMHAX TOBIIMHU TilICOKAPTOHHOTO BOTHE3aXMCHOrO OOJIUIIIOBAHHS Ta 3alIPOIIOHOBAaHA
064YMCITIOBAJIbHA METOIVKA OIiHIOBAHHSI BOTHECTIMKOCTI CTaIeBUX 6AJIOK i3 TiMCOKaPTOHHMUM BOTHE3aXUCHUM
OOJIMIIIOBAHHSM 32 IOIIOMOTOI0 BEJIMUYMHU Yacy BTPATU IilICOKAPTOHHMUM OOJIMLIIOBAaHHSIM BOTHE3aXMCHOI 3JaTHOCTI,

BU3HA4YEHOi 3a 3aIIpOIIOHOBAHVMU 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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CeKTop HayKH: YHIBepCUTETCHKUIL

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Mupropop Okcana BonogumupiBHa
2. OKSANA MYRHOROD

KBasigikamis: . . 1., gou., 05.17.11

InmenTudikarop ORCHID ID: 0000-0002-5989-3435

JoparkoBa iHdopmamist:

IIoBHe HaﬁMeHyBaHHﬂ IOpPI,uH‘{HOi 0COOM: HaujoHambHuit YVHIBEpCUTET LUMBIIILHOTO 3aXUCTY YKpaiHu
Kopg 3a €IPIIOY: 08571363

Micuesnaxon)KeHHﬂ: Bys1.OHOMpieHKa, 8, Yepkacu, Uepkacbkuil p-H., 18034, YkpaiHa

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: [lepkaBHa ciyx6a YKpaiHy 3 HAI3BUYANHNX CUTYaLii

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: YHIBEpCUTETCHKUI

VIII. 3aKkJII04Hi BiZOMOCTi

Bsacue IlpisBume Im's ITo-6aThKOBI IlleyeHKo PomaH [BaHOBUY

TOJIOBH pajgu



Biacue IlpisBume Im'st [To-6aThKOBI Illepuerko PoMar IBaHOBHY

TOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBimanbHuMil 3a MiArOTOBKY Menexuk Poman CeprifioBiy

00JIiKOBUX JOKYMEHTIB

PeecTpaTop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




