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HAJEKHOCTD U JOJII'OBEYHOCTb TPYBYATBIX 9JIEMEHTOB
CTAJIBHBIX KOHCTPYKIMU ITPU HEPABHOMEPHbBIX
KOPPO3MOHHBLIX ITOBPEKJAEHUAX

Annomauyun. CospemeHHvle NOOX00bl U MpeOOBAHUS K NPOEKMUPOBAHUIO U IKCHEPMHOU
oyeHnKe COCMOAHUA 30aHUUl U  COOPYJUCEHUll NPeonucblearom OnpeoeieHue KoauiecmeeHHblx
nokaszameneti ux HaoeiCHOCmu. Imum 00yCI067eHa AKMYalbHOCHb 80NPOCO8 paA3PAOOMKU MEMOOUK
pacuemos HaoedCHOCMU CIMPOUMENbHbBIX CUCTEM C YHeMOM UX CE80UCME U YC08Ull pabomoi.

Kopposuonunvie nogpescoenus snemenmos Memaiiuieckux KOHCMpYKyuti Mo2ym ¢ meueHuem
8pemenuy npusooums K ympame ux pabomocnocoonocmu. Llenv ucciedoganuti, npedcmasieHHbX 8
cmamve, — GblAGleHUe U KOIUYECMBEeHHble ONUCAHUA U3MEHEHUs 60 GPEeMEeHU Xapakmepucmuk
HAOEJCHOCMU, N0 KpUmMepuio NPOYHOCMU, NEePEOHAYANIbHO YEeHMPANIbHO PACMASUEAEMO20 CMAIbHO20
CMEPIICHE6020 KOHCMPYKMUGHO20 IeMEHMA KONIbYeB020 CeYeHUs C Y4emomM HepagHOMEPHO20
KOPPO3UOHHO20 U3HOCA, 6bl3bl6AIOWEc0 603HUKHOGEHUE CIOJICHO20 CONPOMUBTIEHUS CMEpPIICHA —
pacmsicenus ¢ useubom. Ha ocrnoge npednodicennoii npocmpancmeento-6pemMeHHol Mooeiu Kopposuu
C UCNONL308ANHUEM MEMOO08 MEOPUU HAOEHCHOCHU NOCMPOEHbL PACHEeMHbIL annapam u ai2opumm
onpeoenenus Ha0eHCHOCMU U 00J208e4HOCIU deMeHma. Boinoanenst pacuemol smux xapaxmepucmux
npu  8apbUPOBAHUU CIOXACIUYECKUX CEOUCME NAPAMEmMpPO8 2eOMempul Ce4eHus CHepICHs, e20
HANPANCEHHO20 COCMOAHUA U MOOENU KOPPO3UU NPU PA3TUYHBIX CIMENeHAX azpecCUBHOCMU Cpeobl.
Hacpyowcenue cmepoicna  modenuposanoce cmayuowapHou cayuaunou @QyHxyuell. Pesyremamul
pacyemos HAdeHCHOCMU, 6ePOAMHOCIY OMKA3d, KOIPOuUyuenma Kopposuu u epemennou niomHocmu
6EPOAMHOCIU OMKA3A NPEOCMABIeHbL 2PAGUKAMU 3ABUCUMOCEN] IMUX BETUYUH OM BPEMENU.

Boinonnenvt oyenxu 6nuaHUA Ha HAOEICHOCMb U 00JI206EYHOCHb KOHCIMPYKMUEHO20 dNeMeHmd
OCHOGHbIX PACHEMHbIX XAPAKMEPUCMUK CMEPIUCHA U MOOeIU KOPPOSUOHHBIX nogpedicOeHull. Bviasnen
aphexm 3HAUUMENLHO2O YEeNUUeHUs BEPOAMHOCIU OMKA3A U CHUNCEHUS OO0JI208€YHOCIU NpU
KOPPO3UOHHOM U3HOCE, HEPABGHOMEPHOM NO KOHMYPY CEYeHUs, 8 CPABHEHUU CO CYyYaem NOCMOSHHOU
MOMWUHBL CILOSI KOPPO3ULL, NPU CONOCMABUMbIX 3HAYEHUAX KOIDPuYyUeHmos Kopposuu.

IIpedcmasnennvie 6 cmamve MemooOuKa u pe3yibmamsl paciemos Mo2ym Obims UCHOIb306AHbL
01 NOJYYeHUs] pewleHUll AHANOSUYHbIX 3a0a4 6 UHBIX NOCMAHOBKAX (no ¢hopme ceueHus, Mooeau
KOppO3UU, NpU HECMAYUOHAPHBIX PedCUMAX HAspydceHusi u 0p.), a makdce OAsl BbLINOJIHEHUS.
UMIICEHEPHBIX PACYEnO8 HAOEHCHOCIU NPU NPOEKMUPOBAHUU MEMATTULECKUX KOHCMPYKYULL.

Kniouesvie cnosa: naoesicnocmn, 001206€4HOCHb, MPYOUAMbBIL CIMEPHCEHb, HEPABHOMEPHAS
KOPPO3Usl, CNLOJCHOE CONPOMUGLEHUE, UHOEKC HAOENHCHOCMU, BEPOSIMHOCMb OMKA3d, KOI(duyuenm
KOppO3uUl.
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RELIABILITY AND DURABILITY OF TUBULAR ELEMENTS OF
STEEL STRUCTURES UNDER UNUNIFORM CORROSION DAMAGE

Abstract. Modern approaches and requirements for the design and expert assessment of the
buildings and structures state require the quantitative determination of their reliability indicators.
This determines the relevance of the development of methods for calculating the reliability of building
systems, taking into account their properties and operating conditions.

Corrosion damage to elements of metal structures can lead to loss of their functionality over time.
The purpose of the research presented in the article is to identify and quantitatively describe changes
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over time in the reliability characteristics, according to the strength criterion, of an initially centrally
tensile steel rod structural element of an annular section, taking into account uneven corrosive wear,
which causes the occurrence of complex resistance of the rod, namely tension with bending. A
calculation apparatus and an algorithm for determining the reliability and durability of an element were
constructed using methods of reliability theory and the proposed spatio-time corrosion model.
Calculations of these characteristics were carried out by varying the stochastic properties of the
parameters of the rod’s cross section geometry, its stress state and the corrosion model at various
degrees of corrosion factor aggressiveness. The loading of the rod was modeled by a stationary random
function. The results of calculations of reliability, failure probability, corrosion coefficient and time
density of failure probability are presented in graphs of the dependences of these values on time.

The influence of the main design characteristics of the rod and the corrosion damage model
on the reliability and durability of the structural element was assessed. The effect of a significant
increase in the probability of failure and a decrease in durability with corrosion wear, uneven along
the contour of the section, was revealed, in comparison with the case of a constant thickness of the
corrosion layer, with comparable values of corrosion coefficients.

The methodology and calculation results presented in the article can be used to obtain
solutions to similar problems in other formulations (by cross-sectional shape, corrosion model, under
non-stationary loading conditions, etc.), as well as to perform engineering reliability calculations
when designing metal structures.

Keywords: reliability, durability, tubular rod, ununiform corrosion, complex resistance,
reliability index, probability of failure, corrosion coefficient.
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