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METOJ AHAJIU3A HAJEKHOCTH 9JIEMEHTOB CTPOUTEJ/IBHBIX
KOHCTPYKIHUHU ITO UHTEPBAJIBHBIM OLIEHKAM
CJIYUYAVIHBIX BEJIMYUH

Annomayun. B uccreoosanuu npedcmaeien nooxo0 K aHANU3Y HAOEICHOCU IJeMEHMO8
CMpOUmMenbHblX KOHCMPYKYULL, OCHOBAHHbIU HA UHMEPBATbHBIX OYEHKAX CVUAUHBIX 8eIUYUH, KOMOpble
npeocmagnniom cobou epanuybl ux uzmenuueocmu. Ha uucnemnvlx npumepax nokazamo, 4mo
UCNONB30B8AHUE MAKO20 NOOX00A NPU HETUHEUHbIX MAMEMAMUYecKUx MOOeIsIX NPeOeibHblX COCMOIHUL
no3eoasiem Noayyums 0ojee OCMOPONCHYIO OYEHKY BepOsimHocmu 0e30mKasHotl  pabomel npu
CHUDICEHUU KOIUYeCm8d UCHOIb3YeMbIX cmamucmuieckux eunomes. Ilpednosicennulii 6 cmamve nooxoo
ucnonvzyem HepaseHcmgo Bwicouanckozo-Ilemynuna 01 000CHOBAHUA 2PAHUY USMEHYUBOCTU
CYUAUHBIX BeIUYUH 0e3 UCNONb308AHUS SUNOME3 O 3aKOHe pacnpedefieHus CAyYatHoU BeIuyumbl, d
Mamemamuyeckoe 0X4CUOanue U CIMAaHOapmHoe OMKIOHeHUe NPeOCMasienbl MaKice 008epumenbHblMu
UHMEPBANAMU, YMO NOGbIUAEH NPAKMUYECKYI0 3HAYUMOCHb paA3padomanHHo2o memood. Aneopummbl
UCNONBL308AHUSL  NPeONaeaemMo20 N00X00d NpeOCMAGIeHbl HA — YUCIEHHbIX NpUMepax  OyeHOK
geposamuHocmu 6e30mKa3Hol pabomuol I1eMeHmo8 CIMPOUMENbHBIX KOHCMPYKYUL.

Knwuesvie cnosa. Ha()eoicnocmb, HepaseHcmeo BblCOllaHCKOZO-HemyHuHa, BEPOANMHOCMb
bezomkasnoil pa60mbz, uxnmepeai, 6esonacnocmb, Cﬂy‘talea}Z seluvuHa, CMOXACMU4ecKutl AHaIu3.
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METHOD OF STRUCTURAL RELIABILITY ANALYSIS BASED ON
INTERVAL ESTIMATES OF RANDOM VARIABLES

Abstract. The article presents an approach to structural reliability analysis based on interval
estimates of random variables, which represent the boundaries of random variables’ variability.
Numerical examples show that the use of such an approach in cases with nonlinear mathematical
models of limit states allow to obtain a more cautious estimate of the failure probability with a decrease
in the number of statistical hypotheses used. The proposed approach uses the Vysochanskij—Petunin
inequality to justify the limits of variability of random variables without using hypotheses about the
distribution shape of a random variable. The mathematical expectation and standard deviation are also
represented by confidence intervals which increases the practical significance of the developed method.
Algorithms for using the proposed approach are presented on numerical examples of estimates of the
no-failure probability of structural elements.

Keywords: reliability, Vysochanskij—Petunin inequality, failure probability, interval, safety,
random variable, stochastic analysis.
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