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®YHKIMSI HAJIEXKHOCTHU ITPEIBAPUTEJIBHO HAIIPSI)KEHHOM
KOPPOJIUPOBAHHOMU KEJIE3OBETOHHOMU BAJIKHU ITPH
HEJIJMHEHHOM PACITIPOCTPAHEHUU KOPPO3UU

Annomauyus. B cmamve paccmampugaemcs YyHKyus. npedeibHO20 COCMOAHUS 8 KOHMEKCmE
AHANU3A HAOEHCHOCTNU KOPPOOUpOoBanuslx 6anok. Qbcyscoaromes memoovl onpedenieHus npeoenbHoll
Hazpysku Oas OanoK, MNO08EPI*CEeHHbIX Kopposuu. Paccmampusaromes pasiuunvle HOO0X00bl K
onpeodenenulo QYHKYuu npedeibHo20 COCMOSIHUL, 6 MOM HUcie 0a3upyiowuecs Ha CMAmuCmu4ecKux
OaHHBIX 0 KOPPO3UU U MOOETUPOBAHUL HANPAd’CEHUI 8 Jicene300emonnoll banke. Obuyas Mooenb oyeHKU
HAOEICHOCU  JICele300€MOHHbIX KOHCMPYKYULL  OOJIJICHA  BKIIOYAMb  PACIPOCMPAHEHUE  KOPPO3UU.
Bonvuwunemso npedvidywux uccaedosanuii  ObLIU COCPEOOMOUCHbL HA NPOOAEMAX OOHOMEPHOU
ougppysuu ¢ npeononazaemoi NOCMOSHHOU CKOpOCMblo Kopposuu. Henuwetinas mooenv ckopocmu
KOppO3uu, 6 Omauyue Om JUHEUHbIX Modeneu, paccmampusaem HNIOMHOCMb MOKA KOppO3uu He
NOCMOAHHOU 8 MeYeHue CpoKa CIydHcObl dicene306emonnol Koncmpykyuu. Paspaboman nooxoo x
aHAnu3y HAOEICHOCU 6éMecme C HeIUHelUHOU MOO0envlo pocma Koppo3uu. B oamnoii cmamve
PACCMOMPENbL OCHOBHbBLE NPOOIEMbL, CEA3AHHBIE C HAOEHCHOCHIbIO NPU HETUHEUHOU MOOelu KOPPO3uU
APEOHANPSICEHHO20 aApMANypHo20 Kanama oiceie3obemonnblx 6anok. Ilpeocmasnena @yHnkyus
VMEHbUIEHUsT OUAMEMPA CIMEPICHsL apmamypul om epemenu. IIposeden ananus yyecmeumenvhocmu O7is
onpeodenenusi GIUSHUL NAPAMEmMPO8 POCMA KOPPO3UU HA UHOEKC HAOEICHOCMU Jicene306emoHHOl
maspoeoti banxu. Henunelinas modens pocma KOppo3uu emecme ¢ OpyeuMu COOMEEmcmeyiouumu
BEPOSIMHOCIMHBIMU  MOOETIMU,  UCNONbIYEMbIMU OISl  ONUCAHUSL  CIYYAUHBIX NePEeMEHHbIX, Oblid
npumenena Olsi  AHAAU3A  HAOEIHCHOCMU  Jicene300emOHHOU  NOOKpanosol banxku. Buipasicenue
NIOMHOCMU MOKA KOPPO3UlU NOKA3bIBAENT, YO CKOPOCHIb KOPPO3UU YEEIUUUBAETNCS IKCNOHEHYUATbHO
npu  yeerudeHuu 3HAYeHusi pacyemnozo napamempa moolenu. Jlns Oanvhetiueli OYEHKU GAUSAHUS
NPeOoNCEHHOU MOOenU pPocma KOppo3uu NO BPeMeHU HA HAOEICHOCMb dicene300emonHou OanKu
paccmampuearomest 06a Kowkpemmuvlx cayuas. Ilepsvii - ¢ QUKCUPOBAHHOU NIOMHOCMbIO MOKA
KOppO3UU, 6MOPOIL - ¢ PUKCUPOBAHHBIM POCTNOM KOPPO3UU 8 3A0AHHOE BPEMSL.

Knioueevie cnosa: ghynxyus nadexcHocmu, niomHOCHb MOKA, HEIUHEUHOe pAcnpoCmpanerue
KOppO3ulU, HA0EHCHOCMb, NpedebHoe COCMOSHUE.
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RELIABILITY FUNCTION OF A PRESTRESSED CORRODED
REINFORCED CONCRETE BEAM WITH NONLINEAR CORROSION
PROPAGATION

Abstract. The paper considers the limit state function in the context of reliability analysis of
corroded beams. Methods for determining the ultimate load limit for corroded beams are discussed.
Various approaches to the determination of the limit state function are considered, including those
based on statistical data on corrosion and modelling of stresses in a reinforced concrete beam. A
general reliability assessment model for reinforced concrete structures should include corrosion
propagation. Most previous studies have focused on one-dimensional diffusion problems with an
assumed constant corrosion rate. A nonlinear corrosion rate model, unlike linear models, considers the
corrosion current density not constant over the service life of a reinforced concrete structure. An
approach to reliability analysis together with a nonlinear corrosion growth model is developed. In this
paper, the main problems related to reliability under a nonlinear model of prestressed reinforcement
rope corrosion of reinforced concrete beams are discussed. A function for the reduction of reinforcing
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bar diameter from time is presented. Sensitivity analysis is performed to determine the effect of
corrosion growth parameters on the reliability index of reinforced concrete T-beam. The nonlinear
corrosion growth model, together with other relevant probabilistic models used to describe random
variables, was applied to analyze the reliability of a reinforced concrete crane girder. The expression of
corrosion current density shows that the corrosion rate increases exponentially as the value of the
design parameter of the model increases. To further evaluate the effect of the proposed time corrosion
growth model on the reliability of reinforced concrete beam, two specific cases are considered. The first
one is with fixed corrosion current density, and the second one is with fixed corrosion growth at a given
time.

Keywords: reliability function, current density, non-linear corrosion propagation, reliability,
limit state.
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