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Pecpepat (He meHee 200 cros)

B mexayHapodHblX HOPMaTWBHbIX [JOKYMEHTax nosBnswTcs TpeboBaHWs, OTHOCALMECH K
HENWHENHOMY KOHEYHO-3IEMEHTHOMY aHann3y KOHCTPYKLUWA W KOHCTPYKTUBHbLIX CUCTEM, a [MaBHOE — K
obecneyeHnio TpebyeMoro YpOBHA HafeXHOCTW MpW BbINOMHEHWW Takoro aHamusa. BHecenue B
HOPMaTMBHbIE JOKYMEHTbI TPeOOBaHMI, OTHOCALLMXCS K HENMHEHOMY aHamnu3y KOHCTPYKLMK, CBA3AHO Kak
C BO3POCLLMM WHTEPECOM K AaHHOW npobneme npu nepexofe Ha HOBble METOAb! MPOEKTUPOBAHMS, TaK Y
HOBbIMW BO3MOXHOCTSMU B CBSI3W C Pa3BUTMEM KOMMBIOTEPHOM TEXHWUKU U MPOrpaMMHOro obecneyeHns
PasfNYHOTO YPOBHSA, YTO CO3JAET BO3MOXHOCTW [N TaKOro NPOEKTUPOBaHWS. Y4nTbiBas TO, YTO 3TO
HanpaBfieHWe SBMSETCS HOBbIM U He COPMUPOBAHHBIM, BCMEACTBME YEro BO3HWUKAET psf
TEPMUHONOMMYECKMX W METOLONOrMYECKUX HECTLIKOBOK B HAy4yHOW nuTepaTtype, B AaHHOM CTaTbe
KPUTUYECKM NPOaHanW3MpoBaHbl NOAXOAbI K 0BECNEYEHNI0 HAageXHOCTH MPX BbINOMHEHUM HENMHENHOrO
aHanusa (He aKUEHTUPYs BHUMaHWS Ha peanu3aumy CoBCTBEHHO HENMHEMHOM MOAENW COMPOTUBIEHMS),
BKMOYEHHbIE B NpOEKTbl HOpMaTuBHbIX dokymeHToB PrEN1990 u prEN1992. Ha ocHoBaHuu
aHanuTuyeckoro ob3opa MccnegoBaHWi NPEACTaBNEHbl OMKUCAHME W KPUTWUYECKWA aHanm3 opmaTtoB
3anucy Metoaa Ko3hMULIMEHTOB HALEXHOCTU AN Xene300eTOHHbIX KOHCTPYKUMIA, NPOEKTUpYeMbIX Ha
OCHOBE HeNUHEeNHbIX KOHEYHO-3IIEMEHTHBIX MOAENEN.

CuctemaTusmpoBaHbl hopmaThbl 3anuc Metoda KOI((MULMEHTOB HAfieXHOCTU B 3aBUCUMOCTU (i) OT
TOrO, Ha KakOM 3Tane MpOMCXOAMT y4veT HeonpedeNeHHOCTU BasnCHbIX MEepPeMEHHbIX U nepexoq K
pacyeTHbIM 3Ha4YeHUsM, (i) OT TOro, Kak BBOAATCS U3MEHYNBOCTU HA3NUCHBIX NEPEMEHHBIX U MOTPELLHOCTM
mogenu, (i) oT TOro SBASKOTCA NW 3HAYEHWS YaCTHbIX KOIPPUUMEHTOB (PUKCMPOBAHHBIMM UMK

«perynupyembiMuy. CchopMMpOBaHbI ABE OCHOBHbIE 3aiauy, CAEPXMBAIOLME NMPUMEHEHNE HENMHENHBIX



KOHEYHO-3TEMEHTHbIX MOAenei B NOBCEAHEBHOM NPOEKTUPOBaHUN. [1epBasi cBA3aHa C MeToLamu OLEHKM
KoaphuumeHTa BapuauMmM Hecyllen CrnocoBHOCTM KOHCTPyKUMW. BTopas cBsi3aHa C OTCYTCTBUMEM

CTaTUCTU4ECKNX NapameTpoB NOrpeLHOCTN KOHEYHO-3JTEMEHTHbIX MoAenen.

KnioyeBble cnoBa: chopmat meToda KOIWMPULUMEHTOB HALEXKHOCTMU, HENMHENHbIE MOAENN HeCyLLeN
CNOCOBHOCTW, METOL KOHEYHbIX 3MEMEHTOB, Xene3o0eTOHHble KOHCTPYKUMM, BEPOSTHOCTHbIN METOL,

KO3(h(PMLMEHTBI HALEXHOCTH, HEONpeaeneHHocT, EBpokoa.

FORMATS OF THE METHOD OF RELIABILITY FACTORS IN THE DESIGN OF REINFORCED
CONCRETE STRUCTURES BASED ON COMPUTER MODELS

V. V. Tur, V. V. Nadolski

Abstract (moyHbIl nepegod peghepama)

In international regulatory documents, there are requirements related to the nonlinear finite element
analysis of structures and structural systems, and most importantly to ensuring the required safety format
when performing such an analysis. The introduction of requirements related to the nonlinear analysis of
structures into regulatory documents is due both to the increased interest in this problem during the
transition to new design methods, and new opportunities due to the development of computer technology
and software at various levels, which creates opportunities for such design. Considering that this direction
is new and not formed, which causes a number of terminological and methodological inconsistencies in the
scientific literature, this article critically analyzes approaches to ensuring the required safety format when
performing nonlinear analysis (without focusing on the implementation of the nonlinear resistance model
proper) included in the draft regulatory documents prEN1990 and prEN1992. Based on an analytical review
of the research, a description and critical analysis of the safety formats of reinforced concrete structures
designed on the basis of nonlinear finite element models are presented.

The safety formats are systematized depending (i) on how the uncertainty of the basic variables is taken
into account, (i) on how the variability of the basic variables and model uncertainty are introduced, (iii) on
whether the values of the partial factors are fixed or adjustable. Two main tasks have been formed that
restrain the use of nonlinear finite element models in everyday design. The first is related to the methods of
estimating the coefficient of variation of the load-bearing capacity. The second is related to the absence or

lack of knowledge of the statistical parameters of the uncertainty of finite element models.

Keywords: safety format, nonlinear load-bearing capacity models, finite element method, reinforced

concrete structures, probabilistic method, reliability factors, uncertainties, Eurocode.
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KOHCTPYKLMIA NPeaCcTaBnslT Kak npoueaypy, COCTOALLYI0 U3 ABYX pa3fenbHbIX He3aBUCUMbIX 3Tanos. Ha
nepeoM 3Tane, ONMPasiCb Ha MNpaBuna CTPOUTENbHOW MEXaHUKM C MPUMEHEHWEM COOTBETCTBYHOLLEN
pacyeTHOM MoLenu, OnpefenstoT JIUHEUHO-ynpyaylo peakyuto (OTKIUK) KOHCTPYKLMK, BbI3BAHHYIO
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