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1. PO3BUTOK HAyKOBUX OCHOB OLIiHIOBAaHHSI BOTHECTIIIKOCTi BOTHE3axUILEHUX 3a71i300€ TOHHUX Oy 1iBeJIbHUX
KOHCTPYKLi

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

Pedepar:

1. Inceprarliio NpUCBSIYEHO PO3B’I3aHHIO BAXJIMBOI aKTyaJIbHOI HAyKOBOI Ipo6sieMU y cdepi MoKeKHOI 6e3I1eKH, 0
0JIITa€ y HEJOCKOHAJIOCTi METOiB OLiHIOBAaHHSI BOTHECTIMKOCTI Oy1iB€JIbHMX KOHCTPYKIiH, IJISIXOM PO3POOKH i
peasisarii po3paxyHKOBO-€KCIIEPUMEHTAJIBHOTO METO/Y OLIiHIOBaHHS BOTHECTIMKOCTI BOTHE3aXUIEHUX
3aJ1i306€TOHHYMX Oy[liBeJIbBHUX KOHCTPYKIIi# 3 OOIPYHTOBAaHMMU IapaMeTpaMy Ta yMOBaMU eKCIlyaTarlii
BOTHE3aXWCHMX IOKPUTTIB. [IpoaHasi3oBaHO Cy4acHi METOIHM Ta MiIXOOY N0 3a0€3I1€UYEHHS Ta OLiHIOBAHHS
BOTHECTIIKOCTI 3aJ1i300€TOHHUX OYyZiBeJIbHUX KOHCTPYKLiN. BU3HaYeHO HanpsIMu MiBUILIEHHS PiBHS II0>KE>KHOI
6e3reKu 00’eKTiB IIifl Yac NPOEKTyBaHHS, 3BE€JleHHs Ta eKCIyaTalii OyiBesb Ta criopyq,. BctaHoBieHo, mo 6yiBii
Ta CIIOPYAU MAIOTh HEJJOCTATHIO CTiMKiCTh O BUCOKOTEMIIEPATYPHUX, CUJIIOBUX Ta KJIiIMAaTUYHUX BIIMBIB BHACJIOK
HEeBpaxXyBaHHS Hal6L/IbII 3HAYyIMX YMHHMUKIB, 110 BIUVIMBAIOTh HA BOTHE3AXMCHI BJIACTUBOCT] OKPUTTIB y CUCTEMI

“OyniBesibHa KOHCTPYKLisl — BOTHE3axMCHe MOKPUTTS”. BuU3HaueHO XapaKTepUCTUKY BIUIUBY HANOIIbII 3HAYYIUX



napaMeTpiB y cucTeMi “3a1i306eTOHHA KOHCTPYKLisl — BOTHE3aXMCHE MMOKPUTTS” Ha 3a6e31e4eHHs] BOTHECTINKOCTi
BOTHE3aXUIIEHUX 3a/1i300€ TOHHUX Oy[iBeJIbHUX KOHCTPYKLiM, 110 BIIJIMBA€ HA TEPMIUHMII Ta HAIIPY>KEHO~
neOPMOBAHUI CTaH BOTHE3aXMIIEHUX 3aJ1i300€TOHHUX Oy liB€JIbHUX KOHCTPYKILil, 3aXMIIEHNX BOTHE3aXUCHUMU
NOKPUTTSIMU. PO3p06JIEHO MaTeMaTU4Hy MOZEJIb 17151 OL[iHIOBAaHHSI BOTHECTIMKOCTI BOTHE3aXUIIEHUX
3aJ1i3060€TOHHMX KOHCTPYKILil1 Ta Ha ii OCHOBI pO3paXyHKOBO-€KCIIEPUMEHTAILHUN METO]], OLIiHIOBAaHHS
BOTHECTI/KOCTi BOTHE3aXUIIeHUX 3aJ1i300€TOHHUX KOHCTPYKLiH, SIKUH Bifipi3HsI€TbCS Bil HasgBHUX ifeHTUdIKaLliel0
TeII0(i3NYHUX XapaKTEPUCTUK MOJieJli Ha OCHOBI pO3B'I3aHHS 00€PHEHNX 33/1a4 TEIJIONPOBiAHOCTI 32 JaHUMU
BUIIPOOYBaHb HA BOTHECTINKICTh, BUBHAYEHHIM MiHiMabHOI TOBUIMHU BOTHE3aXMCHOTO IIOKPUTTS 32 pe3yJibTaTaMu
BUIIPOOYBaHb HAa BOTHECTIMKICTh BOTHE3aXUIIEHUX 3a/1i300€ TOHHMUX KOHCTPYKLH 32 PI3HUX YMOB BUIIPOOYBaHb Ta
3HAUEHHSIX YMHHMKIB BIUIUBY. PO3p06J1€HO METOA0JIOTiUHY 6a3y [J1s1 OL[iHIOBAHHS BOTHECTIMKOCTI OyiBesb i3
BOTHE3aXUIIEHUX 3a/1i300€ TOHHUX OYJiBE€JIbHUX KOHCTPYKLiM IJISIXOM IIOOYI0BY MOJIeJIel TEIJIOBOTO Ta
HaIpYy>KeHO-1e(pOPMOBAHOTO CTaHy OyiBJI, 110 BiIPi3HSAIOTBCS BiJ| THX, 110 iCHYIOTb, BPAXyBaHHSIM HAsIBHOCTI Ta
BJIACTUBOCTEN BOTHE3aXUCHUX IIOKPUTTIB, BUCOKOTEMIIEPATYPHUX, CUJIOBUX Ta KJIIMAaTUYHUX BILUIUBIB, CyMiCHOI
pob0oTH OyZiBeIbHMX KOHCTPYKLiH BCi€l OyAiBli Ta JO3BOJISIIOTh OLiHUTH BOTHECTINKICTh BOTHE3aXUIIEHUX
3aJ1i300€ TOHHUX Oy1iBE€JIbHUX KOHCTPYKLil, KOHCTPYKTUBHOI CUCTEMU YU ii YaCTHMHU Ta PiBEHb MOKEXHOI 6e311eKU
o6’eKkTa B YaCTUHi 3ab6e31ne4eHHs] BOTHECTIMKOCTi i MpUIHSTY e(EeKTUBHI pillleHHS MO0 ITiIBUIEHHS
BOTHECTIMKOCTI KOHCTPYKLiN. CIMpaoyuch Ha METOLI0JIOTiYHY 6a3y, po3p06JeHO MaTeEMaTUYHY MOeJb OyIiBi
LIJISIXOM CTBOPEHHS CKiHY€HHO-€JIEMEHTHUX MOZEJIeN BOTHE3aXUIIEHUX KOHCTPYKLIM 33 JOIIOMOIOI0 Cy4aCHHUX
nporpaMHux KoMmiuiekcis (JIIPA-CAD) 11 4ncesibHOro Ta €KCIIEPUMEHTAIbHOTO OLIiHIOBAHHS BOTHECTIMKOCTI
BOTHE3aXMIIEHUX 3a/1i300€TOHHUX OYZiBeJIbHUX KOHCTPYKLiN. BUKOpUCTaHHS MOAesel J03BOJII€ MOIEII0BATH
BOTHECTINKiCTh BOTHE3aXMIIEHUX 3aJ1i300€TOHHUX Oy/1iB€JIbHUX KOHCTPYKIil, CTPYKTYpHOi CUCTEMU Ta ii YaCTMHU
Ta OL{HIOBATHU PiBEHb MOXKEXKHOI 6€3MeKU 00'€KTy B TEpMiHaX 3a0€3M1€4eHHS BOTHECTINKOCTI, @ TAKOX pO3pOo0JIsITU
eeKTUBHI pillleHHS 070 MiBUIIeHHS] BOTHEeCTIMKOCTI 3aJ1i300eTOHHUX KOHCTPYKIIill. Po3paxoBaHO eKOHOMIYHUHT
edexT Bif, BIIPOBAJIKEHHS PO3PO6IEHOr0 PO3PAXyHKOBO-EKCIIEPMMEHTAIbHOTO METOJY OL[iHIOBAaHHS
BOTHECTIKOCTI BOTHE3aXUIIEHUX 3aJ1i300€ TOHHUX OYZiBEJIbHUX KOHCTPYKLiM Y IOPiBHSIHHI 3 iCHYIOYMMHU METOLAMMU.
EdexT nosidrae B TOMy, 110 BUTPATH y Pasi BUKOPUCTAHHS pO3PaXyHKOBO-€KCIIEPUMEHTATILHOTO METOAY IIifi 4ac
OI1iHIOBaHHS BOTHECTIMKOCTi BOTHE3aXUIeHUX 3aJ1i300€ TOHHUX KOHCTPYKILil (Ha pUKJIafi NapKiHTy as
aBTOMOOIIB) y 6 pasiB MeHII, Hi’XK BUTPATH I1iJ, YacC OLiHIOBAaHHS €KCIIEPMMEHTAJIbBHUM METOJIOM. 3arajibHa cyma
€KOHOMIYHOTO e(eKTy, SIKy MO>KHA IOCATTU y BUNAJKY BUKOPUCTAHHS PO3PaXyHKOBO-€KCIIEPUMEHTAILHOTO
METO/Ly OLiHIOBaHHS BOTHECTIMKOCTI BOrHE3aXUIeHNX 3a1i300€TOHHUX KOHCTPYKIiH, CKIanae 6J11M3bKO

6,8 MJIH. I'pH. BUKOHaHO TE€XHIKO-€KOHOMIUYHE OOIPYHTYBaHHS 3aCTOCYBAHHS BOTHE3AXUIIEHUX 3aJ1i300€TOHHUX
KOHCTPYKIIi#l 3 00IPyHTOBAaHMMU TOBLUIMHAMU BOTHE3aXWCHUX IIOKPUTTIB, BHACJIIJIOK SIKOTO BCTAHOBJIEHO, 110 y Pasi
BUKOPUCTAHHS TaKOTO IPOTUIIOKEKHOTO 3aX0/ly BTPATHU Bifl TIOXKeXi B MAPKIiHTY 11711 aBTOMOG1/1iB MOXKJIMBO

3MeHIUTH 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 structurenfireproof 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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03378, 3asBKa 15.06.2021, omry6. 27.10.2021, Bros1. N2 43. 7. MeToiuKa BU3HAYEHHS XapaKTepPUCTUKU
BOTHE3aXMCHOI 3[JaTHOCTi BOTHE3axUCHUX ITOKPUBIB 3aJ1i300€ TOHHUX [1IEPEKPUTTIB HA OCHOBI PO3PaxyHKOBO-
€KCIIEPMMEHTAJIBHOTO METOZY 32 Pe3yJIbTaTaMU BUNIPOOyBaHb HAa BOTHECTINKiCTb / KoBanboB Al A.c. Ha TBip
N2 77048 Binm 20.02.2018, 3asBHMUK Ta naTeHTOBNacHUK KoBanboB A.l. , 3asBka N2 77912 Bim 02.02.2018.

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

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

VI. BizomocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. Otpou KOpiit AHaTonii0OBHUY



2. Yurii A. Otrosh

KBasigikamis: 1. 1. u., npodecop, 05.23.01

ImenTudikarop ORCID ID: 0000-0003-0698-2888

JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpPI,I[H‘IHOi 0COOM: HanjoHambHuit YHIBEpCUTET LUMBIILHOTO 3aXUCTY YKpaiHu
Kopg 3a €IPIIOY: 08571363

Micue3Haxoa KeHHS: By UepHuineBchKa, 6ya1. 94, Xapkis, XapkiBchkuii p-H., 61023, Ykpaina

dopma BiracHocTi:

Cdepa ynpaBiriHHS: MiHicTepcTBO HaA3BUYANHMX CUTYaLiil VKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Jangenko lOmiss MuxaniiBHa

2. Yuliya M. Danchenko

KBasigikamnis: 1. 1. n., npodecop, 05.23.05

InenTudikarop ORCID ID: 0000-0003-3865-2496

JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: HauioHanbHa akanemis HarjionanbHoi reapaii Ykpainu
Kopg 3a €IPIIOY: 08610502

MicneSHaxo,erCHHﬂ: MaiaH 3axuCcHUKIB YKpainy, 6yp. 3, Xapkis, XapkiBcbkuii p-H., 61001, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO BHYTPIIIHIX ClIpaB YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's I1o-6aTbKOBI:
1. Cyp’sninos Mukosa I'eoprifioBud

2. Mykola G. Surianinov

KBasigikanis: 1. 1. u., npodecop, 01.02.04

ImenTudikarop ORCID ID: 0000-0003-2592-5221

JoparkoBa indpopmamuist:

IIoBHe HaﬁMeHyBaHHﬂ IOpPI,I[H‘IHOi 0COOM: Opechbka Iep>kKaBHa akafieMisi Oy[liBHULITBA Ta apXiTeKTypU

Kopg 3a € IPTIOY: 02071033



Micue3HaxoaKeHHS: ByJ1. JlinpixcoHa, 6yz. 4, Oneca, 65029, Vkpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

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

2. Vadym V. Nizhnyk
KBasidikamis: 1. 1. ., npodecop, 21.06.02
InenTudgikarop ORCID ID: 0000-0003-3370-9027

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI OCOOM: [HCTUTYT JJePKABHOTO YIIPABJIHHS Ta HAYKOBUX [JOCIIIKEHD 3

LMBUJILHOTO 3aXUCTY
Kopg 3a €IPIIOY: 43533709
Micue3HaxoaKeHHS: ByJI. Bumiropogceka, 6yz. 21, Kuis, 04074, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: [lepkaBHa ciayx6a YKpaiHu 3 HAA3BUYaiHUX CUTYyaLLii

InenTudikarop ROR:

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa I1o-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
roJIOBYIOYOTO Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallil0o HAayKOBOIi

OisIIBHOCTI

Anpponos Bosogumup AHaTosinoBuy

AHnpoHOB Bosiogumup AHaTOJIMOBUY

Konockos Bosogumup HOpiiioBry

VKpIHTEI

FOpuenko TetsiHa AHaToJiiBHA



