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A HYBRID NUMERICAL METHOD FOR EVALUATING THE BUILDING
SEISMIC PROTECTION BASED ON DIGITAL TWINS

The results of numerical and experimental studies of the residential building vi-
bration and its seismic protection by means of rubber isolators made in Ukraine
from a natural rubber are presented. The numerical studies of vertical oscillations
of a building with rubber supports at the level of a reinforced concrete grid were
performed with the use of the dynamic digital twins developed on the basis of the
finite element method. The numerical studies of the digital twins vibrations were
performed using the records of soil vibration accelerations obtained under the rail-
way trains effects, as well as for the effects determined by the earthquakes accele-
rograms. The calculations of buildings on seismic supports with an allowance for
seismic loads were performed with determining the factors of safety against over -
turning for a residential building. The paper shows that the solution to the prob-
lem on vibration and seismic protection of buildings is possible when using rubber
elements as isolators, which have a nonlinear dependence of stiffness on the load.

Key words: hybrid numerical method, digital twins, dynamic and non-destructive
surveys, rubber isolators, vibration-isolated grid, Vrancea earthquake zone.

rNMEPUOHUA YUCNOBUA METOL PO3PAXYHKY CEACMO3AXUCTY BYAIBENb
HA OCHOBI LUdPOBUX ABINHUKIB

HagedeHo pesyavmamu wucaosuxr ma excnepumeHmaibHux 0ocaioxiers 8i6po-cetcmosa-
xucmy Humaosuxr 6YoOuUHKI8 3 BUKOPUCTNAHHAM 2YMOBUXL 1304AMOPI8 YKPATHCHKOZO U-
pobHUYMBa 3 HAMYPaavHol 2ymu. ucaosi 00caidienHs 8ePMUKAALHUL KOAUBAHD OY -
01841 3 2YMOBUMU ONOPAMU HA PLEHT 3AL1300eMOHHOT CIMKU BUKOHAHO 3 BUKOPUCTNAHHAM
JuHamivHUX YuPposux 08IUHUKIE, PO3POOAEHUL HA OCHOBL MeMOOY CKIHUEHHUX enemeH-
mig. Jucao8i 00cAi0HCeHHA KOAUBAHD YUPPOBUL O8IUHUKIE BUKOHAHO 3 8UKOPUCTNAHHIM
3anucig 8I6PONPUCKOPEHd I'PYHMY, OMPUMAHUL 8HACAIOOK NPOXOONHCEHHSA 3AATSHUUHUX
n0i3018, & MAKONHC egexmis, SUIHAUECHUX aKcesepozpamamu 3emaempycig. Buxonano
po3paxynku 6yodieeav Ha CeUCMIYHUX ONOPAX 3 YPAXYBAHHAM CEUCMIYHUX HABAHMA-
JHCendb 3 BU3HAUeHHAM Koedhiyienmis 6e3nexu w000 nadihus Humaosozo 6younxy. Iloxa-
3aHO, WO B8UPIWeHHA Npobaemu 8I6PO- ma celicmozarucmy 6yoiseadb € MONCAUBUM TLPU
BUKOPUCTNAHHL 8 SAKOCMI 13048MOPI8 2YMOBUX eseMeHMI8, AKLI MAOMb HEATHIUHY
3ANLHCHICND HCOPCMKOCML 810 HABAHMANCEHHS.

Katouoei caoea: 2i0pudnuil wuceavHu memo0d, yudposi 08itiHuKu, OUHAMIYHT Ma He-
PYUHIBHT 00CAIONHCEHHA, 2YMO8T 130AAMOPU, BIOPOIZOAAYIUHA CIMKA, 30HA 3emae-
mpycy Bpanua.
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