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1. PO3BUTOK HAyKOBHX OCHOB OLIiHIOBaHHS BOTHECTIMKOCTi BOTHE3axUIeHNX 327113066 TOHHUX Oy 1iBeIbHUX
KOHCTPYKLiN

2. Development of the scientific basis of assessing the fire resistance of fireproof reinforced concrete building
structures

Pedepar:

1. Incepraiiio NpUCBSYEHO PO3B'I3aHHIO BAXKJINBOI aKTyaIbHOI HAyKOBOI TPO6IeMU y cepi MOXKEKHOI 6e3MeKH, M0
II0JISITa€ Y HEJJOCKOHAJIOCTI METOJIiB OLIiHIOBAaHHSI BOTHECTINKOCTi Oy/iBe/IbHUX KOHCTPYKIiH, MIJIIXOM PO3POOKH i
peastizallii po3paxyHKOBO-€KCIIEPMMEHTAILHOTO METOAY OLiHIOBAHHS BOTHECTIMIKOCTi BOTHE3aXUILEHUX

3aJ1i300€ TOHHUX Oy1iBE€JIbHMX KOHCTPYKILill 3 00IPYHTOBAaHUMU [TapaMEeTPaMU Ta yMOBaMU €KCILTyaTalii
BOTHE3aXMCHMX IIOKPUTTIB. [IpoaHani3oBaHo cy4acHi METOnM Ta MifXOIu 10 3a0e3leuyeHHs Ta OLiHIOBaHHS
BOTHECTIMKOCTI 3aJ1i300€ TOHHUX OYyJiBeJIbHUX KOHCTPYKLiN. BU3HaueHO HanpsMu MifBUILIEHHS PiBHS II0XKE>KHOI

6e3nexky 00'eKTiB Iifl Yac MPOEKTyBaHHSI, 3BeJIEeHHS Ta eKCIUlyaTallii 6yiBesb Ta criopy. BctaHoBIEHO, Mo OyAiBi



Ta CIOPYAU MAIOTh HEJOCTATHIO CTIMKICTh 40 BUCOKOTEMIIEPATYPHUX, CUIJIOBUX TA KJIIMAaTUYHMX BILUIMBIB BHACJILOK
HEeBpaxyBaHHS HalO6i/IbII 3HAYYIIUX YMHHUKIB, 110 BIIJIMBAIOTh HA BOTHE3aXUCHI BJIaCTUBOCTI IOKPUTTIB y cUCTeMi
“OypiBesibHa KOHCTPYKLisl — BOTHE3axXMCHe MOKPUTTS”. BU3HaueHO XapaKTepUCTUKY BIUIUBY HAMOLIbII 3HAYYIIUX
napameTpiB y cUCTeMi “3a71i306€TOHHA KOHCTPYKLisl — BOTHE3aXUCHe MMOKPUTTS” Ha 3ab6e3Me4eHHs! BOTHEeCTINKOCTi
BOTHE3aXUIIEHUX 3a/1i300eTOHHUX Oy/iBeJIbHUX KOHCTPYKLIH, 1[0 BIJIMBA€ HA TEPMiYHMII Ta HANIPY)KEHO-
neOpPMOBAHMI CTaH BOTHE3aXMIIEHUX 3aJ1i300€TOHHUX Oy liB€JIbHUX KOHCTPYKILil, 3aXMIIEHNX BOTHE3aXUCHUMU
NOKPUTTSMU. PO3p006JIeHO MaTeMaTU4Hy MOJEJIb [ OL[iHIOBaHHSI BOTHECTIMKOCTI BOTHE3aXUIIEHUX

3aJ1i300€ TOHHMX KOHCTPYKILill Ta Ha il OCHOBI pO3paXyHKOBO-€KCIIEPUMEHTAILHUN METO]] OLIiHIOBAHHSI
BOTHECTI/KOCTi BOTHE3aXUIIeHUX 3aJ1i300€TOHHUX KOHCTPYKLiH, IKUH Bifipi3HsI€ThCS Bin HagBHUX ifeHTUdIKaLi€0
Ternodi3sNYHNX XapakTepUCTUK MOJIeNli Ha OCHOBI PO3B'sI3aHHSI 00€pHEHMX 33/1ay TeIJIONPOBITHOCTI 32 JaHUMU
BUIIPOOYBaHb HA BOTHECTINKICTh, BU3BHAYEHHSIM MiHiMaIbHOI TOBIIMHYU BOTHE3aXMCHOTO TIOKPUTTSI 32 Pe3yJIbTaTaMu
BUIIPOOYBAaHb Ha BOTHECTINKiCTh BOTHE3aXUIEHNX 3a71i300€ TOHHUX KOHCTPYKLii 32 Pi3HUX YMOB BUIIPOOYBaHb Ta
3HAYEHHSIX YMHHMKIB BIJIUBY. PO3p06J1€eHO MeTO[0JIOTiYHY 6a3y [J1s1 OL[iHIOBAaHHSI BOTHECTIMKOCTI OyiBesb i3
BOTHE3aXMIIEHUX 3a/1i300€ TOHHUX OYJiBE€JIbHUX KOHCTPYKLiM IJISIXOM II0OY0BU MOJieJIel TEIJIOBOTO Ta
HaIpy>KeHO-1e(POPMOBAHOTO CTaHy OyAiBJIi, 10 BiIPi3HSAIOTBCS BiJ TUX, 110 iCHYIOTb, BPAaXyBaHHSIM HasIBHOCTI Ta
BJIACTUBOCTEN BOTHE3aXMCHUX [IOKPUTTIB, BUCOKOTEMIIEPATYPHUX, CUJIOBUX Ta KIiIMAaTUYHUX BILUIUBIB, CyMiCHOI
poboTH OyZiBeIbHMX KOHCTPYKLil BCiel OyAiBili Ta JO3BOJISIIOTh OLiHUTH BOTHECTINKICTh BOTHE3aXUIIEHUX
3aJ1i306€TOHHUX Oy[liB€JIbBHUX KOHCTPYKLii, KOHCTPYKTUBHOI CUCTEMH YU il YACTHHU Ta PiBEHb NIOXKEXKHOI O€3MeKU
o0'eKTa B yaCTHHI 3ab6e3r1e4yeHHs] BOTHECTINKOCTI i IpUIHATY eQeKTHBHI pillleHHS 010 MiABUILIeHHS
BOTHECTIKOCTiI KOHCTPYKLiN. CIMpaloYuch Ha METOLI0JIOTiYHY 6a3y, po3p06JeHO0 MaTeMaTUYHY MOieJb OyIiBi
IIJISIXOM CTBOPEHHS CKiHU€HHO-€JIEMEHTHUX MOZeJIel BOTHE3aXUIIEHMX KOHCTPYKLi 33 JOTIOMOIOI0 Cy4acCHHUX
nporpamuux kommsuekcis (JIIPA-CAD) nJ1s1 4yuCeNbHOrO Ta eKCIIEPUMEHTAIbHOTO OLiHIOBaHHSI BOTHECTINKOCTI
BOTHE3aXUIIEHUX 3a/1i300€TOHHUX OYyZiBeJIbHUX KOHCTPYKLiN. BUKOpUCTaHHS Mofesel [03BOJII€ MOEII0BATH
BOTHECTI}KICTh BOTHE3aXUIIEHUX 3a/1i300€ TOHHUX OYy[liBeJIbHUX KOHCTPYKLiii, CTPYKTYPHOI cucTemu Ta ii YyaCcTUHU
Ta OLIiHIOBATU PiBEHB IIOKEKHOI 6€311eKM 00’€KTy B TEpMiHax 3a6€3M1€4€HHS BOTHECTIMKOCTI, a TAKOX PO3p00JIsTh
eeKTUBHI pillieHHs o0 MiBUIIeHHS! BOTHECTINKOCTI 3aJ1i300€eTOHHNX KOHCTPYKIii. Po3paxoBaHO eKOHOMIYHUHT
edexT Bif, BIIPOBAI)KEHHS PO3PO6IEHOr0 PO3PAXyHKOBO-EKCIIEPUMEHTAIbHOTO METOY OL[iHIOBAHHS
BOTHECTIKOCTi BOTHE3aXUIIEHUX 3aJ1i300€ TOHHUX OYZiBEJIbHUX KOHCTPYKLil Y IOPiBHSIHHI 3 iCHYIOUMMHU METOLAMHU.
E¢ext nosigrae B TOMy, 110 BUTPATH Y pa3i BUKOPUCTAHHS PO3PAXYHKOBO-€KCIIEPMMEHTAJILHOTO METOAY IIif, Yac
OIIiHIOBaHHS BOTHECTIMIKOCTi BOTHE3aXUIEHUX 3aJ1i300€ TOHHUX KOHCTPYKILiH (Ha PUKJIali IapKiHTy AJ1s
aBTOMOOIIB) y 6 pasiB MeHII, Hi>XK BUTPATH I1iJ, YacC OLiHIOBAHHS €KCIIEPUMEHTaJbHUM METOJIOM. 3arajbHa cyma
€KOHOMIYHOTO e(eKTy, SIKy MO>KHA JIOCATTU y BUNAJKY BUKOPUCTAHHS PO3PaXyHKOBO-€KCIIEPUMEHTAILHOTO
METO/ly OLIiHIOBaHHS BOTHECTIMKOCTi BOrHE3aXUIeHNX 3aJ1i300€TOHHUX KOHCTPYKIiH, CKIanae 6JIM3bK0

6,8 MJIH. I'pH. BUKOHaHO TE€XHIKO-€KOHOMIUHEe OOIPYHTYBaHHS 3aCTOCYBAaHHS BOTHE3AXUIIEHUX 3aJ1i300€TOHHUX
KOHCTPYKIIil 3 00IpPyHTOBaHMMU TOBLUIMHAMU BOTHE3aXUCHUX IIOKPUTTIB, BHACJIiJIOK SIKOTO BCTAHOBJIEHO, 10 Y Pasi
BMKOPHMCTAHHSI TAKOTO MPOTUIIOKEKHOTO 3aX04y BTPATH Bifl MOXKEXi B MAPKIHTY 11711 aBTOMOOLJIIB MOXKJIMBO

3MeHmUTH y 15 pasis.

2. The dissertation is dedicated to the solution of an important current scientific problem in the field of fire safety,
which consists in overcoming the imperfection of methods for assessing the fire resistance of building structures,
by developing and implementing a calculation-experimental method for assessing the fire resistance of fire-
resistant reinforced concrete building structures with substantiated parameters and conditions of operation of
fire-resistant coatings. Modern methods and approaches to ensuring and assessing the fire resistance of
reinforced concrete building structures are analyzed. Ways to increase the level of fire safety of objects during the
design, construction and operation of buildings and structures have been identified. It has been established that
buildings and structures have insufficient resistance to high temperature, force and climatic influences as a result
of not taking into account the most significant factors affecting the fire-resistant properties of coatings in the
"building structure - fire-resistant coating" system. The peculiarities of the influence of the most significant
parameters in the "reinforced concrete structureofireproof coating" system on ensuring the fire resistance of



fireproof reinforced concrete building structures, which affect the thermal and stress-strain state of fireproof
reinforced concrete structures protected by fireproof coatings, are determined. A mathematical model has been
developed for evaluating the fire resistance of fire-resistant reinforced concrete structures and, based on it, a
calculation-experimental method for evaluating the fire resistance of fire-resistant reinforced concrete structures,
which differs from the existing ones by identifying the thermophysical characteristics of the model based on the
solution of inverse problems of heat conduction according to the data of fire resistance tests, by determining the
minimum thickness of the fire-resistant coating according to the results of fire resistance tests of fire-resistant
reinforced concrete structures under different test conditions and values of influencing factors. A methodological
base has been developed for evaluating the fire resistance of buildings made of fire-resistant reinforced concrete
building structures by building models of the thermal and stress-strain state of the building, which differ from
those that exist, taking into account the presence and properties of fire-resistant coatings, high-temperature,
force and climatic influences, the joint operation of building structures throughout buildings. Based on the
methodological basis, a mathematical model of the building was developed by creating finite-element models of
fire-resistant structures with the help of modern software complexes (LIRA-CAD) for computational and
experimental evaluation of fire resistance of fire-resistant reinforced concrete building structures. The use of
models allows you to simulate the fire resistance of fire-resistant reinforced concrete building structures, the
structural system or its part, and to assess the level of fire safety of the object in terms of ensuring fire resistance
and to make effective decisions about increasing the fire resistance of reinforced concrete structures. The
calculated economic effect of the implementation of the developed calculation-experimental method of evaluating
the fire resistance of fire-resistant reinforced concrete building structures in comparison with existing methods.
The effect is that the costs of using the calculation-experimental method when evaluating the fire resistance of
fire-resistant reinforced concrete structures (on the example of a parking lot for cars) are 6 times less than the
costs when evaluating with the use of the experimental method. The total amount of economic effect that can be
achieved in the case of using the calculation-experimental method of evaluating the fire resistance of fire-resistant
reinforced concrete structures is about UAH 6.8 million. The technical and economic substantiation of the use of
fire-resistant reinforced concrete structures with justified thicknesses of fire-resistant coatings was carried out. It
has been established that if such a fire prevention measure is used, losses from a fire in a parking lot for cars can
be reduced by 15 times.
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(2006.01), 3a9BHMK Ta IATEHTOBJIACHMK HallioHaIbHUI yHIBEDCUTET LIMBIJILHOTO 3aXUCTy YKpainu. N2 u 2021
03378, 3asBKa 15.06.2021, omry6. 27.10.2021, Bros1. N2 43. 7. MeToivKa BU3HAYEHHS XapaKTepPUCTUKU
BOTHE3aXMCHOI 3[JaTHOCTi BOTHE3axUCHUX ITOKPUBIB 3aJ1i300€ TOHHUX [1€PEKPUTTIB HA OCHOBI PO3PaxyHKOBO-
€KCIIEPMMEHTAJIBHOI'O METOY 32 pPe3yJbTaTaMU BUNIPOOyBaHb HAa BOTHECTINKicTb / KoBanboB Al A.c. Ha TBip
N 77048 Big 20.02.2018, 3asBHUK Ta naTeHTOBMacHUK KoBanboB A.l. , 3asBka N2 77912 Big 02.02.2018.

BrnpoBaakeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: N2 0113U001473, N2 0115U000978, N¢ 0119U001003



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. Otpou KOpiit AHaTosiioBUY

2. Yurii A. Otrosh

KBasigikamnis: 1. 1. n., npodecop, 05.23.01

Imentudikarop ORCHID ID: 0000-0003-0698-2888

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH: HanjoHanbHMI yHIBEPCUTET LMBUILHOTO 3aXUCTY YKpaiHu
Kopg, 3a €IPIIOY: 08571363

Micue3Haxoa>KeHHS: By/1. UepHumeBchbka, 6y7. 94, Xapkis, XapkiBcbkuii p-H., 61023, Vkpaina

dopma By1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCcTBO HaA3BUYANHYX CUTYaLiil YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: YHIBEPCUTETCHKUI

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. DanyeHko KOmis MuxariiBHa

2. Yuliya M. Danchenko

KBasigikamis: 1. 1. u., npodecop, 05.23.05

ImenTudikarop ORCHID ID: 0000-0003-3865-2496

JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpPI,uH‘{HOi 0CO0M: HaujoHanbHa akageMmis HarjioHanpHOi reapgii Ykpainu
Kopg 3a €IPIIOY: 08610502

Micuesﬂaxo,lvl(eHHﬂ: MaipmaH 3axuCHUKIB YKpainy, 6yx. 3, XapkiB, XapkiBcekuii p-H., 61001, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJ'IiHHﬂ: MiHicTepCcTBO BHYTPIIIHIX CIIpaB YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

Baacue IlpizBumie Im's Ilo-6aThKOBI:
1. Cyp’sninos Mukosa I'eoprifioBud

2. Mykola G. Surianinov



KBasigikamis: 1. 1. n., npodecop, 01.02.04

InenTudikarop ORCHID ID: 0000-0003-2592-5221

JoparkoBa iHdpopmamnist:

IToBHE HaﬁmeHyBaHHH Iopn,zmqﬂoi 0CO0M: Opechbka IeprkaBHa akafieMist Oy[iBHULITBA Ta apXiTeKTypU
Kopg 3a €IPIIOY: 02071033

Micue3HaxoaKeHHS: ByJL. JlinpixcoHa, 6yz. 4, Opeca, 65029, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEpPCUTETCHKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hixxuuk Bagum BacunboBuy

2. Vadym V. Nizhnyk

KBasigikamis: n. 1. ., npodecop, 21.06.02
InenTudikarop ORCHID ID: 0000-0003-3370-9027
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT /IEP)KABHOTO YIIPABJIiHHS Ta HAYKOBUX JOCIIIKEHD 3

LMBUJILHOTO 3aXUCTY

Kopg 3a €IPIIOY: 43533709

Micuesnaxo,szeHHa: ByJI. Bumiropogceka, 6yz. 21, Kuis, 04074, Yxpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiiHHS: [lepkasHa ciyx6a YKpaiHu 3 HAA3BUYaiHUX CUTYyaLLii
InmenTudikarop ROR:

CeKkTOp HayKH: l'anyseBuit

PeuenszeHTu

VIII. 3ak1104Hi BiZOMOCTI
BnacHe IlpizBume Im'st Ilo-6aTbKOBI AHIpOHOB Bosogumup AHATOOBUY

TOJIOBH pajgu

BiacHe IIpizBuie Im's I1o-6aTbKOBI AupipoHOB Bononumup AHaTOHOBIY

TOJIOBYIOYOTO Ha 3acCiaHHi

Bi,I[HOBi,I[aJIbHI/IfI 3a Hi,ZII‘OTOBKy KosockoB BO.T[O,HI/IMI/IP I'OpiI/UIOBI/Iq

00JIiIKOBHX JOKYMEHTIB



PeecTtpaTop VYKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OistJIBHOCTI




