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Pedepar:

1. Y BcTyni onucaHa 3arajbHa XxapakTe€PUCTHKA POOOTH, OGIPYHTOBAHO aKTyasbHICTh TEMU JYCEPTALiIHOIO
IOCJIiIKE€HHS, PO3KPUTO 3B'$1I30K pOOOTU 3 HAYKOBMMHU IIPOrpamMaMy, IJIaHAMU Ta TEMaMHU, C(POPMYJIbOBAHO METY,
3aBIAHHS, 00'EKT Ta MPeAMET IUCEPTALiTHOrO JOCTiIKEHHS], BKa3aHO HayKOBY HOBU3HY Ta IIPAKTUYHE 3HAYEHHS
OJlep>KaHUX pe3yJIbTaTiB, BUBHAYE€HO OCOOMCTUI BHECOK 3/100yBaya, HaBeJeHo [aHi IIpo anpobaliito, myoJsiikarii,
CTPYKTYpY Ta 06csr po6oTu. Y nepuioMy po3sfiiji BUKOHAHO aHajli3 Cy4acHUX MiX0[iB 10 OLiHIOBaHHS
BOTHECTIVKOCTI CTase3al1i300€ TOHHUX IJIUT, 30KpeMa THX, 0 MAIOTh roppoBaHuii npodinb. BuB4eHo K
€KCIIEPUMEHTAJIbHI, TaK i PO3PaxyHKOBiI METOMIY, SIKi BUKOPUCTOBYIOThCS B YKpaiHi Ta 32 KOploHOM. OKpeCI€HO
npo6seMy, NOB’S13aHi 3 TOYHICTIO, CKIaAHICTIO Ta BapTiCTIO iCHYI0UUX METOUK. Bu3HaueHo noTtpeby B
YIOCKOHAJIEHH] MifXOMiB 4O BU3HAYEHHS M€Xi BOTHECTIIIKOCTI 3 ypaxyBaHHSM OCOOJIMBOCTEN PeaIbHUX
KOHCTPYKIIii1, yMOB IOXEXi Ta BIUIMBY MEXaHIYHOTrO HaBaHTaXeHHs. CPOPMYJIbOBAHO METY i 3aBIaHHS

IVCEepPTaLifHOrO AOCIIKEeHHs. Y APyroMy po3iji IpoBeneHo JOCTiIKeHHS TeIJIOBUX ITPOLIECiB, 1110 BilOyBaIOThCS



y CTasne3ani3ob0eTOHHUX MJIMTaX 3 TOPPOBAHMM MIPOQineM Iif, Yac BIUIMBY HOXKeXi. [y IbOro BUKOPUCTAaHO METOIU
KOMITIOTEPHOT0 MOJIe/IIOBaHHS B IporpamHux komruiekcax CFD. JleTanbHO IpoaHasli3oBaHO 0COBIMBOCTI 1100y I0BU
004U CII0BAIBHUX CITOK, BUOOPY IPaHMYHUX YMOB Ta GpopMyBaHHs KoHirypauii mozeseil. [IposeneHo
MOJIEJIIOBAaHHS TEMIIEPATYPHOTO BILIMBY Ha KOHCTPYKLIi 32 Pi3HUX CLI€HAPIiB, 110 103BOJINJIO BUSHAYUTHI
3aKOHOMIPHOCTI pO3M0ily TeMIIEpaTyp y Nepepisax MIUT Ta 3pOOUTH BUCHOBKHU IPO iXHIO TEMJIOTEXHIYHY
NIOBEeJiHKY. Y TPETbOMY PO3[Liji pO3p00JI€HO eKCIIePUMEHTaIbHYy METOIUKY [TPOBEJI€HHSI BOTHEBUX BUIIPOOYBaHb
(parMeHTiB CTane3a/1i300€ TOHHUX IJIUT y CIIeLiaJIbHO CTBOPEHI MajlorabapuTHiil BOTHEBil ycTaHOBLi. BuaHayeHo
BUMOTH [I0 ITapaMeTpiB nedi, KoH@irypaii HarpiBy, XxapakTepUCTHK AATYUKIB i c10c06iB MOHTaXY 3pa3KiB. OnucaHo
IIpOLieC BUTOTOBJIEHHS (PParMeHTiB IJIUT, iXHE BUTPUMYBAaHHS B HOPMaJIbHUX YMOBAX Ta [10ZaJblie HarpiBaHHSI.
OnucaHo Xin npoBefeHHS eKCIIEPUMEHTY Ta MOro pe3ysibTaT. 3adikcoBaHO TeMIepaTypHi 3HaU€HHS B
KOHTPOJIBHUX TOYKAX I€PEePidy, W0 CTaJ0 OCHOBOIO 114 NMOJANIbIINX PO3paxyHKiB. OTpUMaHi AaHi NiaTBepauimv
IOLiNbHICTh BUKOPUCTAHHSI CIIPOILIEHOI MOZeJli BUIIPOOYBaHb /17151 JOCIiIKEHHSI BOTHECTIMKOCTI. Y 4eTBepToMy
PO3[iji IpeCcTaBieHo BAOCKOHAJIeHY METOAMKY OLIiHIOBaHHSI BOTHECTIMKOCTI CTajle3ani300eTOHHUX IJIUT, sKa
nepep6aydae nobyoBY TEMIIEPATYpPHOTrO 110J15 32 JAaHUMU TOUYKOBUX BUMIPIOBaHb y MajlorabapuTHii BOTHEBIiH Ieui.
3anponoHOBaHUM MifXif 403BOJIsSE BPAXOBYBATH OCOOJIMBOCTI IPO(IIIO MJIMTU Ta HEPIBHOMIPHICTb HarpiBy 6e3
[IOBHOMACIITaOHUX BUIIPOOYBaHb. [TinTBepIKeHO BilIOBIAHICTh TEMIIEPATYPHOTO PEKUMY CTAaHIAPTHIN MOXKeEXHIN
KpUBIii, HE3HAYHU BILJIMB OpPieHTallii IVIUTYA HA PEe3yJIbTATH, & TAKOXK 3MEHIIEHHS IOTPeby y BUMipIOBaJIbHOMY
obsagHaHHi Ha 300%. BusHaueHO MeXXy BOTHECTIMKOCTI 32 KpUTEPieM HEeCYydoi 30aTHOCTI (239 XBUJIMH), 11O
[iATBEPKEHO YNCEeJIbHIUM aHAJIi30M i 36iraeThcs 3 JaHMMU 3 HAYKOBUX [IKepeJl, 10 AO3BOJISIE PEKOMEHIyBaTU
METOJUKY 1151 IPaKTUYHOIO 3aCTOCYBaHHS. Y II'SITOMY PO3[Iijii po3p00J1eHO IIOKPOKOBUM ajirOPUTM 3 9 eTarliB AJis
OLIiHIOBaHHSI MeXi BOTHECTIIKOCTi CcTase3ani300€TOHHUX IIJIUT 3 ToQpOBaHUM NpodineM, SIKU IoegHye
€KCIIEPUMEHTAJIbHI Ta YMCesIbHI MeToauU. [IpecTaBieHo yIoCKOHAJNIEHy CXEMY peaisallii METOLVKY 3
BHUKOPHCTaHHIM MajorabapyuTHOI BOTHEBO] Ieyi, 1110 BpaxoBye KOHCTPYKTUBHI 0COOJIMBOCTI 3pa3Ka Ta TeIJIOBi
ymoBU. OGI'PYHTOBAHO ONTUMAaJIbHI IapaMeTpy Po3MipiB pparmeHTiB, KOHGIrypatlii yCTaHOBKH, PO3MillleHHS
[IaJIbHUKIB Ta HEOOXiHICTD YIIiJIbHEHHS [J1S1 TePMETUYHOCTI. [IpOBeleHO PO3paxyHOK 3a/IMIKOBOI HECYUO]
3/IATHOCTI MiCJIs TOKEXHOTO BILJIMBY, IO MiATBEpAUB e(EeKTUBHICTh NifXony. BusHaueHo nepestik 060B'I3KOBUX
€KCIIEpMMEHTaJIbHUX JIaHUX 71 PO3PaxXyHKiB Ta peKOMEeHI0BaHO BUKOpUcTaHHs F-kpurepito Pimepa s
[IepeBipKU JOCTOBIPHOCTI pe3yJbTaTiB. [IpakTryHe 3HaY€HHS] OTPUMaHUX pe3yJibTaTiB. [lossirae y po3pobsieHHi
e(EeKTUBHOI €KCIIEPMMEHTAJILHO-PO3PaXyHKOBOI METOIMKY OLIiHIOBAHHSI MEXi BOTHECTIMKOCTI

cTasie3ani306€ TOHHUX IJTNT 3 TOPPOBaHUM ITpodisieM, siKa J03BOJISIE 3MEHIIUTYU OOCSTY TTOBHOMACIITAOHUX
BOTHEBUX BUIIPOOYBaHb 332 PaXyHOK BUKOPUCTAHHS MaJIorabapuTHUX BOTHEBUX YCTAHOBOK 0€3 BTPATU TOYHOCTI
OLIiHIOBaHHS; afjaliTyBaT METO/, 10 Pi3HUX TUIIIB IJIUT Y Jiana3oHi pedep cTaseBoro npodino Ao 52 Mm 3
YPaxyBaHHSM P€aJIbHOrO apMYBaHHS, TEOMETPIi Ta yMOB TEIJIOBOTO HABAHTAKEHHS; MiABUIMUTH TOYHICTb
PO3paxyHKy TEMIIEpATyPHUX ITOJIiB Ta MILIHOCTi €JIEMEHTIB KOHCTPYKLi IMif 9ac Aii moxkexi; inrerpysaru
3aIIPOIIOHOBAHY METOJUKY y ITPAaKTUKY iH)KEHEPHHUX PO3PaxyHKiB 3 BukopucrtanHsam [13 Mathcad Ta ANSYS, mo
CIIpUsie aBTOMAaTU3allii Ipoliecy BU3HaYEHHS MeXi BOTHECTINKOCTI; YJOCKOHAIMTH HOPMaTUBHO-TEXHIUHY 0a3y

OO0 BUIIPOOYBaHb Ta IIPOEKTYBAHHS 3a/1i300€ TOHHNX KOHCTPYKLiH Ha BOTHECTINKICTb.

2. GENERAL DESCRIPTION The introduction presents a general description of the work, substantiates the
relevance of the dissertation research topic, discloses the connection of the work with scientific programs, plans
and themes, formulates the purpose, objectives, object and subject of the dissertation research, indicates the
scientific novelty and practical significance of the obtained results, defines the personal contribution of the
applicant, provides data on approbation, publications, structure and scope of the work. The first chapter analyzes
modern approaches to fire resistance assessment of steel-reinforced concrete slabs, particularly those with
profiled steel sheeting. Both experimental and calculation methods used in Ukraine and abroad have been studied.
Problems related to accuracy, complexity and cost of existing methodologies are outlined. The need to improve
approaches to determining fire resistance limits taking into account the features of actual structures, fire
conditions and the influence of mechanical loading has been identified. The purpose and objectives of the
dissertation research are formulated. The second chapter investigates thermal processes occurring in steel-



reinforced concrete slabs with profiled steel sheeting during fire exposure. Computational fluid dynamics (CFD)
software was employed for this purpose. The specifics of computational mesh construction, selection of boundary
conditions and model configuration are analyzed in detail. Temperature exposure modeling was performed for
various scenarios, which allowed determining temperature distribution patterns in slab cross-sections and
drawing conclusions about their thermal behavior. The third chapter develops an experimental methodology for
fire testing of steel-reinforced concrete slab specimens in a specially designed small-scale fire testing furnace.
Requirements for furnace parameters, heating configuration, sensor characteristics and specimen mounting
methods are determined. The process of specimen fabrication, conditioning under normal conditions and
subsequent heating is described. The experimental procedure and results are presented. Temperature values were
recorded at control points in the cross-section, which became the basis for subsequent calculations. The obtained
data confirmed the feasibility of using a simplified testing model for fire resistance research. The fourth chapter
presents an improved methodology for fire resistance assessment of steel-reinforced concrete slabs, which
involves temperature field reconstruction based on point measurements in a small-scale fire furnace. The
proposed approach allows accounting for slab profile features and non-uniform heating without full-scale testing.
Compliance of the temperature regime with the standard fire curve, negligible influence of slab orientation on
results, and 30% reduction in measurement equipment requirements were confirmed. The fire resistance limit
according to the load-bearing capacity criterion (239 minutes) was determined, validated by numerical analysis
and consistent with data from scientific sources, which allows recommending the methodology for practical
application. The fifth chapter develops a step-by-step algorithm consisting of 9 stages for assessing the fire
resistance limit of steel-reinforced concrete slabs with profiled steel sheeting, combining experimental and
numerical methods. An improved implementation scheme for the methodology using a small-scale fire furnace is
presented, accounting for specimen structural features and thermal conditions. Optimal parameters for specimen
dimensions, installation configuration, burner placement and sealing requirements for air-tightness are
substantiated. Post-fire residual load-bearing capacity calculation was performed, confirming the approach
effectiveness. The list of mandatory experimental data for calculations is determined, and the use of Fisher's F-
criterion for result verification is recommended. Practical significance of the obtained results Consists in
developing an effective experimental-computational methodology for fire resistance limit assessment of steel-
reinforced concrete slabs with profiled steel sheeting, which allows reducing full-scale fire testing volumes
through the use of small-scale fire testing installations without loss of assessment accuracy; adapting the method
to various slab types with steel profile rib heights up to 52 mm, accounting for actual reinforcement, geometry and
thermal loading conditions; improving accuracy of temperature field and structural element strength calculations
during fire exposure; integrating the proposed methodology into engineering calculation practice using Mathcad
and ANSYS software, which facilitates automation of the fire resistance limit determination process; improving the
regulatory and technical framework for testing and design of reinforced concrete structures for fire resistance.
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