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Pedepar:

1. Incepraliiio pucBsi4eHO po30yA0Bi Ta PO3BUTKY MOJleJIell OL[iHIOBAaHHS HaJlifHOCTi Ta 6€311eKU CUCTEMU «OYiBIs
- ocHOBa». O0’eKT - Npolecu Jerpajauii 6yziBebHUX KOHCTPYKLIN Ta OCHOB IIPOTArOM eKCILTyaTanii. Mera —
p0o30ymoBa Ta pO3BUTOK MOJIeJiel OL[iHIOBAaHHS HAT[iHOCTI Ta 6€3MeKy CUCTeMU «OyIiBJIs — OCHOBA»; METOU -
Teopist HaAIHOCTI OyiBeJIbHUX KOHCTPYKLiN; METOAYU MEXaHiKK TBEPAOro AedopMOBaHOrO Tijia; METOAU
MaTeMaTU4YHOI'O MOJIEJII0OBAaHHS HANPYXeHO-1e(OPMOBAHOI0O CTaHy OYyZiBeIbHUX KOHCTPYKLIN; METOJIA TEXHIYHOTO

,I[iaFHOCTYBaHHH LHETJISIHUX KOHCTPYKI_LiI;I; eKCHepI/IMeHTaJIbHi METOoIn ,[[OCJIU_DKGHHH pO6OTI/I KOHCTPYKHiﬂ; METOoOUn



MaTE€MaTU4HOI CTaTUCTUKYU 1 T€OPii MIMOBIPHOCTEN; METO, iMIiTal[iMHOTrO MOJEMI0BaHHS MoHTe-KapJiio; HoBU3Ha -
BIleplIe po3po6JIeHO iHTerpajJbHy MOZEb BIIMOBY LETJITHUX OYZiBeJb, [0 eKCIITyaTyIOTbCS B YMOBax
HepiBHOMipHO-11e(OPMOBaHOI OCHOBH; BIleplIe PO3P0O6JIEHO METO0JIOr 0 BU3HAUYEHHS IMOBIPHOCTI pPyIHYBaHHS
LETJIIHUX KOHCTPYKIiN BHACHIIOK JOCSITHEHHS KOSKHOTO 3 MOXKJIMBUX TPAaHUYHUX CTaHiB; BIIEpIle PO3POOIEHO
METO/I0JIOTiI0 OLiHKY IMOBIPHOCTI Bi]MOB CUCT€MU «OYIiBJIsl — OCHOBA», y TOMY UMCJIi TPU PEKOHCTPYKLi, Tpu

i CUJIEHHI KOHCTPYKLUiH, B CKJIQJHUX iH)KEHEPHO-T€OJIOTIYHUX YMOBAX; €KCIIEPUMEHTAJILHO BCTAHOBJIEHI
MeXaHi3Mi pyliHyBaHHS LETJISIHOI KJIaIKU B YMOBax OQHOBICHOTO CTUCKY, OTPUMAaHO 3B'S130K CTYII€HIB HAaBaHTa>XKEHHS
1 KaTeropii TEXHIYHOTO CTaHy LETIsSHUX 06a0K-CTiHOK, 110 ONMPalOThCsl Ha HEOJHOPiTHO-1e(POPMOBAHY OCHOBY;
€KCIIEPUMEHTAJIbHO OTPUMAaHI 3aJ1€JKHOCTI CEPEIHBOTO 3Ha4€HHS MIiIJTHOCTI KK/ MPU CTUCKY ¥ MOZLYJIst
nedopmanii KyagKy B 3aJ71€KHOCTI Bifl TOBIIMHY PO3YMHOBOTO 11Ba; PO3P0O0JIEHO MOJEJIb SKUTTEBOTO LIUKITY
eKCIulyaTalii cuctemu «Oy[iBisl — OCHOBAa»; OTPMMAHO NOJAJIbIINN PO3BUTOK: CTATUCTUYHUX MOZEJIel MaTepiaiy,
HaBaHTAKEHb i BIUIMBIB, HEPIBHOMiIpHO-1€(POPMOBAHOI IPYHTOBOI OCHOBU B CUCTEMIi «Oy[iBJIsSl — OCHOBA»;
(eHOMEHOJIOTIYHOI MOJIeJli HAaKOIIMYEeHHS TIOLIKO/I’KEeHb LeIJISIHOI KJIaJKy; MOJieJli TPIllMHOYTBOPEHHS LIeTJIsIHO1
KOHCTPYKLii, B QyHKIii TapaMeTpiB HANIPY>)KEHOTO CTaHy; METOJ0JI0Tii BUBHAYEHHSI IMOBIPHOCTI I€PEBUIEHHS
IPaHMYHUX Ae(OpMalliil IPYHTOBOI OCHOBY CUCTEMHU «OYIiBjIsl — OCHOBA», MiAXOiB JO CKiHYEHHO-€JIEMEHTHOTO
MOJEJIIOBaHHS CUCTEMU «OYAiBIISI — OCHOBA»; Pe3ysIbTaTy -~ pO3p06JIeHO iHTerpajbHy MOZEb BiIMOBY LETJITHUX
Oy[iBeJsib, 110 €KCIIYaTyIOThCsl B yMOBaX HEPiIBHOMiIpHO-1€()OPMOBAHOI OCHOBH, sIKa MiCTUTb B COO0i Bif[IOBiAHI
MoOJeJli BIUVIMBIB Ha KOHCTPYKILii, MOZeJIi MaTepiasiB, OCHOBH, (PEHOMEHOJIOTIYHY MOJI€JIb HAaKOIIM4YEHHSI
[IOIIKO/KEeHb, BIUIMBY CEPEIOBUINA; PO3POOJIEHO 32 CTaTUCTUYHNM MeToliloM MoHTe-Kapsio MmeTonoorio
BU3HAYEHHS UMOBIPHOCTI pyHYBaHH$ LETJISHUX KOHCTPYKLIN BHACIILOK NOCATHEHHS KOXKHOTO 3 MOXKJIMBUX
I'PaHMYHUX CTaHiB NePILO] i Apyroi rpym, sika MiCTUTh HEOOXiJHI aITOPUTMHU i KOMITIOTEPHI IIPOrpamu; po3pobJIeHO
32 CTaTUCTUYHUM MeTOIoM MoHTe-Kapsio METO0JI0TiI0 BUBHAUYEHHS IMOBIPHOCTI IEPEBUILEHHS IPAaHUYHOI
medopmariii '(pyHTOBOI OCHOBY CUCTEMU «OYIiBIsl — OCHOBA», @ TAKOK CTBOPEHO aJITOPUTM Ta KOMITIOTEPHY
IIporpamy, 1o peasisye 3alpollOHOBaHy METOAMKY PO3PaxyHKiB; po3po6JIEHO 32 CTATUCTUYHUM METOIOM MoHTe-
Kapsio MeTomo10rito OLiHKY NMOBIPHOCTI BiIMOB CUCTEMU «OYZiBJISI — OCHOBA», SIKa BPaXOBY€ BUINAIKOBUN
XapaKTep 30BHILIHIX HABAHTAXXEHD 1 BIUIMBIB, BJIACTUBOCTEM MaTEPialiB i OCHOBY i JO3BOJISIE OLIHUTU MOBIPHICTb
PYVHYBaHHS LeIJISIHOI KOHCTPYKLi, IOB'sI3aHOI 3 BUMEPIIaHHSIM MIILJHOCTI Bif] IeKiJIbKOX BILJIMBIB; po3pobJieHa
MOJ€JIb )KUTTEBOTO LIUKJy €KCIIyaTallii CucTeMu «OyZiBiIsi — OCHOBA», Y SIKill KpUTEPieM TEXHIYHOTO CTaHy CUCTEMU
[IPUMAETHCS YUCIIOBUI [TApAaMETP HAIIMHOCTI, IKUI CIYKUTh KiJIbKiCHOIO IHTETPaJIbHOIO OLIiHKOIO TEXHIYHOTO
CTaHy CUCTEMHU; eKCIIEpUMEHTAIbHO JOBEEHO, 0 MEXaHi3M PyHHYBaHHS LETJISIHUX KOHCTPYKLiN (parMeHTiB CTiH
B YMOBaX OJIHOBICHOI'O CTUCKY, LIJ0 CIIMPAIOThCS Ha HEPiBHOMIPHO-11e()OPMOBAHY OCHOBY, @ TaKOX LIETJISTHUX
CTOBIIIB BiJ] LIEHTPaJIbHOTO Ta I103aL€HTPOBOr'O CTUCKY, BiZIOYBAE€THCS 32 CXEMOIO BiJpUBY, 3pi3y, PO30POOJIEHHS, a
TaKOX PyMHYBAaHHS Martepiay Leryu i pO3unHY 3 YiTKUM BU3HAYEHHSIM CTafliil 1eOpMyBaHHSI i1 pyIiHYBaHHS
LETJISIHOI KJIaJIKW; BCTAHOBJIEHUH BIIJIMB BEJIMYUHU [AiI0YMX HANIPYT [IPY LIEHTPAJIbHOMY i TO3all€HTPOBOMY CTUCKY
LIe[JISTHUX CTOBIIIB HAa YTBOPEHHS TPILllMH i HA pOOOTY KJIAAKH B LIiJIOMY; €KCIIEPUMEHTAIbHO OTPUMAHO 3aJIE€XKHICTb
CEpEeHbOrO 3HAYEHHS MIIJTHOCTI KJIaJKU [IPU CTUCKY ¥ MoayJis Aedopmallii KIagky Npy pisHUX 3HAYEHHSIX TOBIIMHU
PO34YMHOBOTO 1IBA; pO3PO6JIEHO peKOMEHAL] 17151 KOHCTPYKLI MiZCUIIEHHS [TOIKOPKEHOTO LIeTJIIHOr0 CTOBIIA 3

BHUKOPHUCTaHHSM 3aJ1i300€TOHHOI 000¥MU 3 CiTYaCTO-UCIIEPCHUM apMyBaHHSIM; raay3b — OyAiBHUIITBO.

2. The thesis is devoted to the development and evolution of models for assessing the reliability and safety of the
"building - base" system. Object - the processes of degradation of building structures and bases during operation.
The goal is to build and develop models for assessing the reliability and safety of the «building - base» system;
methods - the theory of reliability of building structures; methods of solid deformable body mechanics; methods
of mathematical modeling of the stress-strain state of building structures; methods of technical diagnosis of brick
structures; experimental research methods for the operation of structures; methods of mathematical statistics and
probability theory; Monte-Carlo simulation method; novelty - for the first time an integrated model of failure of
brick buildings operated in an unevenly deformable base was developed; for the first time, a methodology was
developed for determining the probability of destruction of brick structures due to the achievement of each of the
possible limiting states; for the first time, a methodology has been developed for estimating the probability of



failures of the «building - base» system, including during reconstruction, when structures are strengthened, in
complex engineering-geological conditions; the mechanisms of destruction of brickwork under conditions of
uniaxial compression were experimentally established, the relationship between the load degrees and the
technical condition category of brick beams-walls supported on a non-uniformly deformed base was obtained;
experimentally obtained dependence of the average value of the strength of the masonry under compression and
the modulus of deformation of the masonry, depending on the thickness of the mortar joint; a model of the life
cycle of the operation of the «building - base» system,; further development was obtained: statistical models of the
material, loads and impacts, unevenly deformed soil foundation in the «building - base» system; phenomenological
model of accumulation of damage to the brickwork; crack patterns of brick construction, as a function of the
parameters of the stress state; methodologies for determining the probability of exceeding the limiting
deformations of the soil foundation of the «building - base» system, approaches to the finite element modeling of
the «building - base» system; results - an integrated model of failure of brick buildings operated in conditions of
an unevenly deformable base was developed, which includes appropriate models of impacts on structures,
materials models, bases, a phenomenological model of damage accumulation, and environmental effects;
developed using the statistical Monte Carlo method of determining the probability of destruction of brick
structures due to the achievement of each of the possible limit states of the first and second groups, which
contains the necessary algorithms and computer programs; the methodology for determining the probability of
exceeding the limiting deformation of the soil bases of the «building - base» system was developed using the
statistical Monte Carlo method, and an algorithm and a computer program were created that implement the
proposed calculation method; developed using the statistical Monte Carlo method, the methodology for estimating
the probability of failures of the «building - base» system, which takes into account the random nature of external
loads and impacts, the properties of the base and allows us to estimate the probability of destruction of a brick
structure associated with exhaustion of strength from several influences; a model of the life cycle of the operation
of the «building - base» system has been developed, in which the numerical reliability parameter, which serves as a
quantitative integral assessment of the technical state of the system, is taken as a criterion for the technical
condition of the system; it has been experimentally proved that the mechanism of destruction of brick structures
of wall fragments under conditions of uniaxial compression, based on an unevenly deformed foundation, as well as
brick pillars from central and off-center compression, occurs according to the separation, shearing, crushing, and
destruction of the brick and mortar material with a clear determination of the stages of deformation and
destruction of the brickwork; the influence of the magnitude of the effective stresses during central and eccentric
compression of brick pillars on the formation of cracks and on the work of the masonry as a whole was established
experimentally obtained dependence of the average value of the strength of the masonry in compression and the
modulus of deformation of the masonry for different values of the thickness of the mortar joint; recommendations
have been developed for the construction of reinforced damaged brick pillars using reinforced concrete cages with
mesh-dispersed reinforcement; field - construction.
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