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1. HeninifiHa onTuMi3aliisi TONOJIOrii CTPUKHEBUX CUCTEM MIPU Iii JeTEPMiHOBAaHUX i BUIIAAKOBUX HABAHTAXXEHb

2. Nonlinear topology optimization of truss-like structures under deterministic and random loads

Pedepar:

1. Incepralis NpUCBsAY€Ha AOCHIIPKEHHIO, pO3po0li Ta O6IPYHTYBaHHIO HOBOT'O MiIXOAY 4O ONTUMAIbHOTO
IIPOEKTYBAHHS CTPMKHEBUX CUCTEM, IO (PYHKLIOHYIOTh NP Aii AeTepMiHOBAaHUX i BUIIQIKOBUX HABAaHTAXXEHb. Y
POOOTi 3apOIIOHOBAHO BUKOPUCTAHHS MeTony MoHTe-Kapsio 15 reHepanii Bubipok HaBaHTa>XeHb, IJIs1 SIKMX
PO3B's13yeTbCsl MO (iKOBaHA HalliBBM3HAUEHA 33ja4ya ONTUMI3allil TOnoJIorii CTpU>KHEBOi cucTeMu. [1s1 nepeBipku

iH)X€HEepPHUX BUMOT JI0 CUCTEMU PO3POOJIEHO aITOPUTM KyCKOBO-JIiHIIHOI allpoKcUMaliii MOMEHTIB iHep1ji



nepepisy; TakoX po3pobJIeHO aITOPUTM BU3HAYEHHS ONITUMaJIbHOI (popmu nepepisy. [ 3BeIeHHSI MHOXUHU
PO3B'SI3KiB [I0 €IMHOT0, y AMCepTaLlii 3alIPOIIOHOBAaHO BUKOPUCTOBYBATH CTATUCTUYHUI OYTCTpEI, 110 JO3BOJISIE [1JIS
KOXKHOT'O CTPUIKHSI OTPUMATH JIOBipUMii iHTEpBaj po3paxyHKOBOTrO lapaMmeTpa (Harnpukiam, njs 0.9-KBaHTUIA
nsoui nepepisy). OnucaHuil y gucepralii airOpuTM J03BoJIsie €(PEKTUBHO PO3B'sI3yBaTH IJIOCKI i IPOCTOPOBI
3a/1a4i. 3aPONOHOBaHMM MiAXiA MOXe OYTH BUKOPUCTAHO SIK [ 6e3110CepeiHbOr0 PO3B'I3aHHS 33/1a4 ONTUMI3alii
TOIOJIOTiI CTPMPKHEBUX CUCTEM, TaK i JJ151 TOJAJIBIIOrO NOCIIPKEHHS ONTUMI3aliTHUX Ta CTATUCTUYHUX METOMIB Y

Oy[iBeJIbHIN Ta 0OYMCIIIOBAJIbHIN MeXaHilli

2. The thesis is devoted to the study, development and justification of a new approach to the optimal design of
truss-like structures functioning in a stochastic environment under deterministic and random loads. In this paper
it is proposed to use the Monte Carlo method to generate load samples. Then a modified semidefinite optimization
problem is solved for each sample. To check design requirements for the truss (e.g., buckling) an algorithm for
piecewise linear approximation of moments of inertia has been developed. Also an algorithm for the optimal shape
selection of a cross-section has been developed. It is proposed to use statistical bootstrapping to convolve the set
of solutions for each sample to a single generalized solution. This approach allows us to estimate a confidence
interval for each parameter of any member of the truss (e.g., for 0.9-quantile of a cross-section area). The
algorithm described in the thesis provides effective solutions for planar and space high-dimensional problems. The
proposed approach can be used to solve truss topology optimization problems and for further study of
optimization and statistical methods in computational mechanics.
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