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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.

rsPMOHUA YUCTIOBUNA METO[] PO3PAXYHKY CEWCMO3AXUCTY BYAIBENb
HA OCHOBI LUIn®POBUX ABIMHUKIB

HagedeHno pe3yabmamu 4ucaosuxr ma excnepumeHmanrbHux 00caioxcers 8i0po-ceticimosa-
TUucCmy HUMA0BUX OYOUHKI8 3 BUKOPUCTAHHAM 2YMOBUX 13041MOPI8 YKPATHCHKOZO 6U-
podHuymMmea 3 HAMYParbHoi 2ymu. Jucaosi 00caiOHceHHs 8ePMUKALBHUL KOAUBAHDL OY-
01641 3 2YyMOBUMU ONOPAMU HA PIBHT 3AA13006MOHHOL CIMKU BUKOHAHO 3 BUKOPUCTNAHHAM
ounamivhux yughposux 08itiHUKI8, PO3POOLEHUX HA OCHOBL MemOOY CKIHUEHHUX eneMmeH-
mis. ucaosi 0ocalOKHCeHHA KOAUBAHD YUPPOBUL 08IUHUKIE BUKOHAHO 3 BUKOPUCTNAHHAM
3anucig 810PONPUCKOPEHD I'PYHMY, OMPUMAHUL 6HACAIO0K NPOXOOHCEHHSA 3ANIZHUUHUL
noi30ie, a maxoxc egexmis, sudHaueHUX axceaepozpamamu 3emaempycie. Buronano
po3paxynru 6yodisead HA CeUCMIUHUL ONOPAX 3 YPAXYBAHHAM CeUCMIUHUX HABAHMA-
JiCendb 3 8U3HaUeHHAM Koeiyienmis 6esnexu w000 NA0IHHA dHUMa08020 6younxky. Iloxa-
3aHO, WO BUPIWEHHA NPpobaemu 8i6PO- ma celcmosaxucmy 6yoigeav € MOHCAUBUM NPU
BUKOPUCTMAHHL 8 AKOCML 1304AMOPI8 2YMOBUX enemMeHmi8, AKL MAOMb HeATHIUHY
3anexcHICMb Hopemrocms 810 HABAHMANCEHHA.

Kaiouoei crosa: 2i6pudnuil uuceavHul memo0, yugdposi 0gidinuru, OuHamiuni ma He-
pYUHIeHT 00CATONHCEHHSA, 2YMO8L 130AAMOPU, BIOPOIZOAAYIUHA CIMKA, 30HA 3eMae-
mpycy Bpanua.
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