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1. YucenbHe MO EJTIOBAHHS KOHCTPYKI_HI;I 6aFaTOHOBerOBI/IX 6y,ﬂiBeJ’[b npu ,ILI/IHaMi‘-IHI/IX BITJIMBAX

2. Numerical modeling of structures of multi-storey buildings under dynamic impact

Pedepar:
1. O6DeKT moCiIpKeHb — IPOLEC 3MiHM HAIIPY>KEHO-1€(POPMOBAHOTO CTaHy KOHCTPYKLil 6araTooBEPXOBUX
OyniBesib HA 6e3rpaHMYHIN I'PYHTOBIN OCHOBI, 10 3HAXOAATHCS Tif Ai€i0 TUHAMIYHUX BILJIMBIB; M€Ta — CTBOPEHHS

METOOUKHN MOIEJ/IIOBAHHA Ta YMCEJTIbHUX pospaxyHKiB CHUCTEMU «HA3E€MHaA ‘-IaCTI/IHa—qDYH,ZLaMeHT—FPYHT>> Ha



IVHAMi4Hi BIIJIMBY, i3 BpaxyBaHHSM 0€3rPaHMYHOCTI OCHOBU Ta AVCHUIIATUBHUX BJIACTUBOCTEN [PYHTY; METOOU —
Iycepralis 6a3yeTbCs Ha YMCEJIbHOMY METOZi CKiHY€HHUX €JIEMEeHTIB, y PO60Ti BUKOPUCTaHI MaTeMaTU4YHi MeTonu
BM3HAUEHHSI NIOPIBHSJIBHUX XapaKTE€PUCTHUK JJ1s1 ONIPalllOBAHHS Pe3yJIbTaTiB HATYPHUX OOCTEXXEHD Ta YUCEJIBHOTO
MOJI€JIIOBaHHS, BU3HAUYEHHS 30KHOCTI HAaTypHUX OOCTEXXEHb i UMCEJIbHUX Pe3yJbTaTiB. TaKoXX BUKOPUCTOBYETHCSI
4uCeJIbHEe MOZEJIIOBAaHHS POOOTH KOHCTPYKILii 32 JOMTOMOTOI0 METOy CKIHU€HHUX €JIEMEHTIB y IPOrPaMHOMY
komIuiekci «JIIPA-CATIP»; pesysipTaTul — BIepllle 3allpOIIOHOBAaHA HOBA YMCeJIbHA ITpoliefypa GOpMYyBaHHS MaTpULlb
JKOPCTKOCTI, ieMII(pPyBaHHS, MaTPULli Mac, BEKTOPY BiJiIr'yKy IPUCKOPEHB i peasi3oBaHa Y MeTOMi CKiHYEHHUX
€JIEMEHTIB, 5IKa BPAxOBYye 6e3lepepBHE TPOXOPKEHHSI XBUJIi y HECKiIHYEHHY 00J1aCTb I'PYHTOBOTO MACUBY IIpU
IVHaMiYHUX BIUIMBAX; 100YI0BAaHO HOBA METOJMKA PO3B'SI3aHHS 33/a4 IIPSIMUM JUHAMIYHUM METOLOM CUCTEMU
«Ha3eMHa yacTuHa-(QyHAAMEHT-TPYHT» 3 ypaxyBaHHsIM (Pi3N4HOI HEJIiHIHOCTI, IKU BpaxoBye Oe3nepepBHe
ITPOXOJIKEHHSI XBUJIi Y HECKiIHYE€HHY 00J1aCTh; BIIOCKOHAJIEHO METOJ, BU3HAYEHHS HAIlpyKeHO-4e(pOPMOBaHOr0O
CTaHy KOHCTPYKIill IPU OKPEMUX Ta CYMiCHUX BIVIMBAX CTATUYHUX Ta TUHAMIYHUX HABAHTAXXEHb 3 YMCEJIbHOIO
peasizallielo MeToJOM CKiHUeHHUX eJIeMEHTIB; BLOCKOHAJIEHO CIIOCi0 PO3PaxyHKY [1J1s MOJEeJIIOBAaHHS JTYHaMIYHUX
BILJIMBIB Ha 6araToloBEPXOBY OYZiBJIIO Y PO3paxyHKax NPSIMUM AUHAMIYHUM METOMIOM; OTPMMAaB MOAabIINI
PO3BUTOK METOJ, PO3PaxyHKY 3 ypaxyBaHHSIM CKiHY€HHUX eJleMeHTiB MeToay scaled boundary finite element
method; BpoBaakeHO — B HaBYaJIbHUM ITpoliec B HanioHanpHOMY aBianiiiHomy yHiBepcuteTi, y TOB «JIIPA-CATIP»
IIpU po3poO0lli Ta peasisaliii METOOUKN PO3PaXyHKY CUCTEM «Ha3eMHa YacTMHA-(PyHAAMEHT-IPYHT» Ha AUHAMIuHi
BIUJIMBY, y Je€p>XKaBHOMY HiANnprueMcTBi «HayKoBO-HOCHigHUN iHCTUTYT OYZiBEIbHOTO BUPOOHULITBA» [IPY BUKOHAHI

POGIT 3 HAYKOBO-TEXHIYHOTO CYITPOBOZY.

2. The object of research - the process of changing the stress-strain state of structures of multi-storey buildings
on a boundless soils under the dynamic influences; aim - to create of a technique of modeling and numerical
calculations of system "ground part-foundation-soil" on dynamic influences, taking into account infinity and
dissipative properties of soil; methods - the dissertation is based on the numerical method of finite elements, the
paper uses mathematical methods for determining comparative characteristics for processing the results of field
surveys and numerical modeling, determining the convergence of field surveys and numerical results. Numerical
modeling of the structure using the finite element method in the software package "LIRA-SAPR" is also used;
results - for the first time a new numerical procedure for forming stiffness matrices, damping, mass matrices,
acceleration response vector and implemented in the finite element method, which takes into account the
continuous passage of a wave into an infinite region of the soil massif under dynamic influences; a new method of
solving problems by the direct dynamic method of the system "ground part-foundation-soil" taking into account
the physical nonlinearity, which takes into account the continuous passage of the wave into an infinite region; the
method of determining the stress-strain state of structures under separate and compatible influences of static and
dynamic loads with numerical realization by the finite element method is improved; the method of calculation for
modeling of dynamic influences on a multi-storey building in calculations by a direct dynamic method is improved;
the calculation method taking into account the finite elements of the scaled boundary finite element method was
further developed; implemented - in the educational process at the National Aviation University, in LLC "LIRA-
SAPR" in the development and implementation of methods for calculating systems "ground part-foundation-soil"
on dynamic impacts, in the state enterprise "Research Institute of Building Production" during the works on
scientific and technical support.
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