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AnHoTauus. Bsedenue. KOHCTPYKIIMOHHAS CTANb B CHITy BEICOKOW TIPOYHOCTH, MaJIOTO COOCTBEHHOTO
BECa U NMPCBOCXOAHBIX CEHUCMUYECKUX XapaKTCPUCTHUK HIMPOKO MCIIOJIB3YCTCA B MPOMBIIIIICHHBIX 3/1a-
HUSIX ¥ COOpYKEeHMsIX. Hampumep, HenpephIBHBIE CTaIBHBIC OAlIKH, COCTOSIINE U3 IBYX U OoIee mpo-
JICTOB, O6I)I‘IHO TMPUMCHAIOTCA B KapKACHBIX 3IaHUAX U MOCTax. Hx KOHCTPYKIUA HE TOJILKO obecrie-
YMBA€T YCJIOBHE MPOYHOCTH, HO M MHHUMH3UPYET MX MAacCy M MaTepHanbHble 3arpaTbl. OmHAKO
BCJIEJICTBHE BO3JIEHCTBHS OKPY:KaIOIEeH cpe/ibl CTajIbHbIe KOHCTPYKIIMH MOABEpraroTcs Kopposuu. 13-
332 HAKOIUICHHS KOPPO3WOHHBIX ITOBPEKICHUH CHIDKAIOTCS HECYIIAs CIIOCOOHOCTh CTANBHBIX KOH-
CTPYKIMH U YPOBEHb O€30MacHOCTH MX IKCILTyaTaly. [103ToMy 0JJHOM W3 OCHOBHBIX 33714 B 00J1aCTH
CTPOUTEINIBCTBA SIBISIETCSI 0OECIIeYeHNE HAJEKHOCTH M JIOJNTOBEYHOCTH CTATBHBIX KOHCTPYKLHH HpH
TMpoHeCCe UX IKCIUTyaTalu. OCHOBHBIMU BapuaHTaMU pCUICHUA 3TOM 3a/lavuM SABJIAIOTCS YIIPABJIICHUC
9KCIUTYaTallIOHHBIM CPOKOM CITY’KObI 31aHUH M COOPY)KEHHH B peasIbHBIX Cpeliax, MPaBIIBHBIN BBIOOD
KOHCTPYKTUBHBIX Y TEXHOJIOTUYECKUX PELICHUI IIPU YCUIIEHUH CYILECTBYIOLIECH KOHCTPYKLIUU.

Lleny cmamvu — paccMOTPEeHHE OCOOCHHOCTEH pacyeTa HaJEKHOCTH HMOBPEXKICHHBIX CTAIBHBIX
KOHCTPYKLIHH.

B xone paOoThI HCTIONB30BANNCH CIEIYIOLINE MenoObl: MAaTEMaTHIeCKOe MOJEIHPOBaHUE, IIPO-
THO3MPOBaHKE, CUCTEMAaTH3aLsl, SKCIIEPUMEHTAJIbHBIC HCCIIEI0BaHUs, 00001IeHHeE.

Pezynomamur. [Ins OeHKN HaJIE)KHOCTH CTaIbHOM KOHCTPYKIIMU B 3aBUCHUMOCTH OT CPOKA €€ CIyXK-
0Ob1, BO3IEHCTBUS arpeCCUBHOI BHEITHEH CpeJibl M CTapeHHs CaMOro MeTaJlla IpeICTaBIsIeTCs Lere-
co00pa3HBIM MPUHUMATh BO BHUMAHHE MPEIBIAYIIYI0 HCTOPHIO ee paboThl, & TaKKe MCIIONb30BaTh
koMmbOuHaimo metoga Monre-Kapio (MK) u Mmetona xoneunsix anementoB (MKD), koTopsie marot
BO3MOXXHOCTB OICHHTh KOPPO3HOHHBIE IIOTEPH IOTIEPEYHOr0 CEUEHMs cTaiabHON Oanku. [Ipenpimy-
IIYI0 UCTOPUIO HAKOIJICHHOHM YCTalOCTH MaTepHaia IpeJlaraeTcs ONpeAeiaTh yepes3 JIeBOCTOPOH-
Hee yceueHHe KPHBOM HOPMaNbHOIO pacnpeiencHus ['aycca ciyqaiiHONM BEIMYUHBI CONPOTHBIICHUSI.
ATMochepHasi KOppo3usi METAJUIOB — CJIOXKHBIN MPOIIECC, 3aBUCAIINIA OT OOJIBIIONO YUCa B3aUMO-
JEHCTBYIOINX (haKTOPOB OKpY>Katomieil cpeabl. i1 OeHKH KOPPO3HOHHBIX TTOTEPh, IITyOUHBI KOp-
po3uun npempiaracTcsa UCIoJb30BaTh MO/JICIIb, B KOTOpOﬁ YYTECHBI BJIMSAHUEC TUOKCHUAA CEPBI UCPE3 €ro
KOHLIEHTPALMIO U CKOPOCTh OCAXAEHHS XJIOPUAOB. B KauecTBe MMHUTALIMOHHOIO MOJEIUPOBAHUS
BbIOpaH MeTo/1 MonTe-Kapiio, KOTOpBIH afanTHpoBaH K ONpeIeTIeHHIO BEPOSITHOCTH HEHAISKHOCTH
CHCTEM CTAIBbHBIX KOHCTPYKLU; IPUBEIEH AITOPUTM 3TOTO ONPENEIICHHS.

Buigoow:. IlpencTaBieH MOAX0A K OIEHKE HAJAEKHOCTH HEMPEPHIBHOIN CTaJIbHOW OajKy B 3aBHCH-
MOCTH OT BPEMEHH €€ CIIyXOBI ¥ C YI€TOM KOPPO3HOHHOTO BO3JEHCTBHS aTMOC(HEPHOH OKpyxka-
IonIe cpeapl Ha 6a3e komOuHamu MetogoB MK n MKD.

KuloueBble cioBa: crajbHas KOHCTPYKLMS; HAJEXKHOCTb; KOPpPO3Usl; MOBPEXKIEHUE; Y3€Il;
Metoq Monte-Kapiio; MeTos KOHEUHbBIX 3JIEMEHTOB
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Beenenue

KoHcTpyKkimoHHas craiap — 3T0 MaTepu-
ajl, IIMPOKO HCIOJB3YEMBIH B 3aBOJCKHX
3JaHMSIX, O0JIaJAIOLMi BBICOKOM NPOYHO-
CTbIO, MaJbIM COOCTBEHHBIM BECOM W IIpe-
BOCXOJHBIMU CEUCMHYECKHMHU XapaKTepH-
ctukamu [1]. Hampumep, HemnpepbiBHBIE
CTaJbHBIC OallKu, COCTOSIIUE U3 IBYX U 0O-
jee TPOJIETOB, OOBIYHO HCHOJIb3YIOTCS B
KapKacHBIX 3JaHusAX M MocTax. Mx KoH-
CTPYKIIMSI HE TOJBKO 0OECIEUMBAET YCIIOBHE
IIPOYHOCTH, HO U MUHUMH3UPYET UX Maccy U
MaTepuaibHble 3arpaTbhl. OpHaKo, Kak W3-
BECTHO, CTaJbHbIE KOHCTPYKLHUHU IOJABEpra-
I0TCs1 KOPPO3HHU IO/l BO3JIEHCTBUEM OKpYyXKa-
omel  cpenpl. B pesynpraTe  Hecyas
CHOCOOHOCTh U, CIIE0BATEIbHO, YPOBEHb UX
0€30MacCHOCTH CO BPEMEHEM CHUXKAIOTCS U3-
3a HaKOIJICHUS KOPPO3HOHHBIX IMOBPEKIE-
HUM (HampuMmep, MOTEpU CEYEHUsI). Y POBEHb
HEOIPEACIEHHOCTH B OTHOUICHMM XapakTe-
PUCTHK KOHCTPYKLIMM BO3pPacTacT M3-3a He-
YETKOCTH, IIPUCYILEN IIPOLECCY PA3PYILICHHUS.
CKopoCTh KOPpPO3MM YacTO HEpAaBHOMEpPHA U
TPYyIHO Tpenckasyema [2, 3].

B cBs3uM ¢ 3THM cienyer OTMETUTh, UTO
OJTHOW M3 OCHOBHBIX 3ajJia4 B 00JIaCTH CTPOU-
TEJIbCTBA SBJISIETCS OOECIeYeHHE HaJexKHO-
CTH U JOJTOBEYHOCTH CTAJIBHBIX KOHCTPYK-
U Tpu Mpolecce MX IKCIUTyaTalHuH.
OCHOBHBIMU BapuaHTaMM pPELICHHs ITOH 3a-
Jlauy SIBJISIIOTCS YIpaBJIEHHE HKCIUTyaTallu-
OHHBIM CPOKOM CJIy>KOBI 3[JaHUIl U COOpYKe-
HUH B pealbHBIX CpEAax, NPaBUIbHBIN
BbIOOp KOHCTPYKTUBHBIX U TEXHOJIOTHYECKUX
pelleHui TNpH YCWIEHHWU CYIIECTBYIOIIEH
KOHCTpyKUuU [4].

OneHka HageXHOCTH M JOJITOBEYHOCTH
CTaJIbHBIX 3JIEMEHTOB IIPU KOPPO3UHU MeETall-
Ja BBI3BIBAET MHTEPEC MHOTUX HCCIEA0BaA-
HUN. YueHbIMH pa3paboTaHbl pa3IuvHbIC
METO/bl OIICHKU HAaJIeKHOCTH KOHCTPYK-
TUBHBIX DJJIEMEHTOB M CHCTEM, a TakKke
MOJXO/bl K pacuery NpUOIMIKEHHBIX Irpa-
HUIl BEPOSITHOCTH OTKa3a METAJUNIMYECKUX
KOHCTpYyKIMH. OJIHaKo, HECMOTpsl Ha HMe-
Ioluecs Tpyabl U HapaOOTKH, CErogHs 3Ta

npobiieMa H3y4deHa eIle HEJOCTaTOYHO H
Mo3TOMY TpeOyeT JallbHEHIIero ucciaenoBa-
HUsA. J{OMOTHUTENBHYIO IIEHHOCTh HMMEIOT

INOIIBITKH  TCOPCTHUUCCKOI'O OIIpCACIICHUSA
BO3MOKHOT'O BOSI[CI\/'ICTBI/IH arpecanHoﬁ
Cpeabl Ha MCTAJNIMYCCKHUEC KOHCTPYKIUH,

3TO MO3BOJIMIIO ObI HE MPOBOJUTH CIIOKHBIC
JKCIEPUMEHTAIIbHBIE UCTIBITAHHUS.

Hrtak, o0o3HaueHHbIE OOCTOATENHCTBA
OpEeAONpPENeNUIn BBHIOOP TeMbl JaHHOM
CTaTbU.

OCoOEHHOCTH HWCHOJIB30BAHUS MOJICNb-
HBIX NPEJCTaBICHUN CTaIbHBIX KOHCTPYKIUHI
Y YpaBHEHUI MEXaHMYECKOI'0 COCTOSIHUS Ma-
TEpPHUaIoB, KOTOpblE B (HOPMATU30BAHHOM
BUJE OTpa)XaroT pe3ylbTaT BO3ACUCTBUS
BHEIIHEW cpenpl, omnucaHsl B paboTax
H. T. Mupcasmosa [5], A.P. Tycuuna [6],
A. A. Conossesoii [7], B. C. Cadponosa [8],
C. C. Mextuesoit [9], B. I1. Koponera [10],
B. JI. Paitzepa [11].

ANTOPUTM OIIEHKH TEXHHUYECKOrO COCTO-
SIHUSI CTaldbHOM (epMbl, B XOJ€ KOTOPOTO
IIPOU3BOJUTCS] KOMILJIEKC paboT MO YCTaHOB-
JeHUI0 (PaKTUYECKOr0 M3HOCA KOHCTPYKLMM
U OIpe/IeJIeHUIO COOTBETCTBUSL HArpy3kam U
BO3JICHCTBUAM, IMIPEACTaBIEH B  Tpylax
. 1. Koponskosa [12], H. A. by3ano [13],
. H. Ky3nenona [14], E. A. Yaiikuna [15],
1O. JI. Bunorpanosoii [16], T. A. [layroBoii
[17], B. A. lllopuna [18], . . BensikoBa u
J1. B. ConoBnena [19].

OtnaBas JOHKHOE HAKOIIJIEHHOMY Ha ce-
TOJHAIIHMM JE€Hb HAydyHOMY HACIEAMIO H
9KCIIEPUMEHTAIBHOMY OIBITY, OTMETUM, YTO
psia BompocoB TpeOyeT Oosiee MPUCTATILHOTO
BHUMaHUA. Tak, B pa3BUTHH HYXKIAECTCA Me-
TOJIOJIOTMUECKUN TOAXOA K OIPEIEIICHUIO
HeCyIlel CroCOOHOCTH CTalbHBIX KOHCTPYK-
LUH B pe3ybTaTe BO3ACUCTBUS arpeCCUBHOU
Cpelpl, B TOM YHUCJIE€ B YCIOBHUSIX M3MEHEHUS
kinMaTta. Ocoboro BHUMaHHS 3acCily>KUBAeT
pa3paboTKa WHKEHEPHOW METOAMKHU pacyeTa
TAKUX KOHCTPYKLUH, IPEUMYLIECTBOM KOTO-
POl AOJKHA CTaTh MPOCTOTA B UCIOJIb30Ba-
HUM U y4eT TpeOOBaHUH NIEHCTBYIOIINUX HOP-
MaTUBHBIX JOKYMEHTOB.
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Heap padoThl 3aKitoyaeTCcss B pacCMOT-
peHUH OCOOEHHOCTEW pacuera HaJeKHOCTH
MOBPEXKICHHBIX CTAIBHBIX KOHCTPYKIIUM.

B xone paboThl KCIONIB30BATIUCH CIEAY-
IOLUE METO/ABI: MAaTeMaTU4YeCKOE MOJIENIH-
poBaHuE, IPOTHO3UPOBAHME, CUCTEMATHU3A-
1M, OSKCHEPUMEHTAIbHBIC HCCIEIOBAHUS,
00o0011IEHHE.

Pe3yabTaThl HCC1e10BaAHNS

Jlis olleHKH HaACKHOCTH CTaJbHOM KOH-
CTPYKLUHU B 3aBUCUMOCTH OT CPOKa €€ CIIyX-
Obl, BO3JCHCTBUS arpecCMBHON BHEIIHEH
Cpellbl M CTapeHUs caMoro MeTajula Ipea-
CTaBJISIETCA 11€TIECO00pPa3HbIM MPUHUMATH BO
BHUMAaHUE MPEIBIIYIIYI0O UCTOPHUIO €€ pado-
ThI, a TAK)KE HCIOIb30BaTh KOMOMHAIIUIO Me-
tona Monre-Kapino (MK) u merona xoneu-
HeIX onemeHToB (MKD), koTtopsie nator
BO3MOKHOCTh OLIEHUTh KOPPO3HOHHBIE TOTE-
PH MOMEPEYHOr0 CEYCHHUSI CTaIbHON OaJIKH.

Hrak, mycTh M3BECTHO, YTO B IIpoOLECCE
NpPEABAPUTEIIBHON  JKCIUTyaTalUH  KOH-
CTPYKIIMU OBLI JOCTHTHYT OIPEICICHHBIN
YPOBEHb BHYTPEHHUX YCHJIMM B 3JE€MEHTaxX
CHUCTEMBbI, KOTOPOMY COOTBETCTBOBAJIO CO-
IPOTUBJIEHUE R, OTKAa3bl B JAHHOM CIy4yae
He HaOmromanuch. [Ipu 3TOM MOXKHO TpU-
HATh BO BHUMaHHWE, YTO MPOUCXOTUT JIE€BO-
CTOPOHHEE YCEUEHHE KPUBOW pacrpenene-
HUSI CIy4allHOM BEJIMYMHBI CONPOTHUBIICHUS,
U, TakuM o0Opa3oM, CYHTaTh, 4TO B pac-
CMaTpUBaeMON KOHCTPYKIMHU (HaKTUUECKHU
OTCYTCTBYET BEPOATHOCTh BCTPETUTH BEIU-
YUHY Pacd4eTHOTO COMPOTHUBIIECHUS MEHBIIE
yeM Ri. JIpyrumu ciaoBaMH, B pacyer IpH-
HUMAaIOTCSI TOJIbKO TaKue MapaMeTpbl COIpo-
TUBJIEHUS, JJIsI KOTOPBIX  BBIMOJIHIETCS
ycnoBue R >R;. llogxopsmas KpuBas
MJIOTHOCTH BEPOSTHOCTHU pr MPEBPAILAETCS B

KPHUBYIO PR|R1 (CM. PUCYHOK).

e R
Prir, = f pR|R1(R) lf ps(x)dx|dR = ug
R 0

1

riae Ps — BEpOSTHOCTb 0€30TKa3HOIO COCTOS-
HUS TIPH OTCYTCTBUU YCEUCHUS;

I¢ddexT NeBocTOpoHHEr0 yeeuenus [18]
The effect of left-sided truncation [18]

be3yciioBHO, MOXHO CYMTaTb, 4YTO
HaNpsKEHUS R COOTBETCTBYIOT 3HAYCHUSM,
BOZHMKAIOIMM II0J] BIUSHHUEM JACUCTBUSA
3a(MKCUPOBAHHOW TOCTOSIHHOM HAarpy3KH.
MoryT y4uTBIBaTbCSI U HANIPSDKEHUSA OT JIpy-
TUX HAarpy30K, €CIIM CYIIECTBYIOT 3aCIIyXKH-
BaIOIME JIOBEpUS JTaHHBIE, KOTOPHIE CBUJIE-
TEIbCTBYIOT O caMMX (akTax peanu3aluu
TaKMX HAarpy3oK MU COJEp)KaT JOCTOBEPHbBIE
CBEJICHHUSI OTHOCHUTENBHO HX (AKTUYECKUX
xapakTepucTuk. Ecim ncnons3yercs JieBo-
CTOPOHHEE YCEUEHME, TO KpHUBas IJIOTHOCTH
npu R > R| UMeeT BU

PRr|R, (R) = pg - Pr(R),
rae Kodp(UIUEHT yCeUeHUs
_ 1 B 1
1- fORlpR(x)dx 1—Pg,(R)

Ur

Torna o6muit Bua GopMysl A5 pacyera
BEPOSTHOCTH 0€30TKa3HOM paboThl CTabHOU
KOHCTPYKLIMHU NPUHUMAET Gopmy

Prir, =f pr(x)Ps(S)dx,
R

1

rae Py(S) — unrerpanbHas QyHKIUS paciipe-
JIeNICHUS] YCUITHSL.

WHuTerpan B 3TOM BBIP@KEHUU MOXKET
OBITh TpaHCHOPMHUPOBAH CIEAYIOLUIUM 00-
pazom:

" oR(RYP.(S)dR —
[JO 51 ]:#R[Ps_Ps,1];
fo PR(V)P(S)dy

Ps,1 — BepoATHOCTb 0€30TKa3HOTO COCTO-
SIHUSI TIPA CONPOTUBIIEHUAX R > R).
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ATMmocdepHas KOppo3us METauIoB
CJIOHBIN ITPOLIECC, 3aBUCALINI OT OOJIBIIOrO
qyuciaa  B3aUMOJCHCTBYIOIIMX  (HDaKTOpPOB
okpyxaroiieit cpeasl [20]. g oueHku Kop-
PO3HOHHBIX MOTEPh MpeiJiaraéM HCIOIb30-
BaTh CJICIYIONIYIO MOJIEINb:

TOW\P SO
d(t) = AtB (T) 1+ 150:]
H
1+ [CG‘_I] ej(T+T0)’

rae d(t) — ryOruHa KOPPO3UU, MKM;

t — BpeMsl BBIJICPKKH, TOJIBI;

TOW — Bpems yBIaXHEHHUS], Y/TO;

[SO2] — koHLEHTpauusa JTUOKCUAA CEPBHI,
MKT/M;

[C]] — ckopocTh OCaXACHHUSI XJIOPHUIOB,
MKT/M?/CyT;

T — Temnepatypa BbIAEpKKH, °C;

To — smniupudecKuid KodHPUIMEHT;

A B, C,D,E F, G, H J— ducineunnie
3HAYCHMS, YCTAHOBJICHHBIE B XOJ€ HCIIbI-
TaHUM.

MeTtoa MMUTAIMOHHOTO MOJIETUPOBAHMS
MK ocHOBaH Ha HCIOJb30BaHMHU IICEBJIO-
CIIyYaHBIX YHUCEII M 3aKOHA OOJIBIITUX YUCET
JUTS OIICHKW HAaJIC)KHOCTH JIFOOON CHCTEMBI
[21-23]. Ecau 6e3omacHas 06yacTh onpeje-
nsiercst yenosueM f (X) > 0, roe X — cioyuaii-
HBI BEKTOpP, COJEp Kalluii BCE BXOIHBIE
CJy4yailHble BEJIMUYMUHBI, TO BEPOSTHOCTh HeE-
HAJC)KHOCTH CHCTEMBI MOXKHO BBIUYMCIINATH
CIEAYIOIIUM 00pa3oM:

P = Jlf(X)<0fx(x)dx = E[lrxy<o)s

rae Irx) <0 — UHAUKATOpHAs PYHKIINA:

I _ {1, ecmn f(X) <0;
FEO<0 =10, ecim f(X) = 0.
PacuerHas mporpamMmma i OLICHKH

HAJSKHOCTH CTAIBHON OaIKu HEMPEPHIBHOTO
cedeHus Oblna pazpaboTaHa C HCIOJH30BaA-
Huem MKD, monenu Koppo3uu ¢ BXOAHBIMU
rnapaMeTpamMi, OCHOBAaHHBIMU Ha CIICHApUU
M3MeHEeHMs KiiuMaTa, 1 MK-umuranuu.
OneHka HAJEKHOCTU CIUIOIIHOM CTajlb-
HOM OalK¥ TPOBOIWIACH IS Pa3IUYHBIX
JarenabHocTed kopposuu — 10, 20, 50 u 100
aet. OO0oOmIEHHbIE 3HAYEHUS BEPOSITHOCTH
6e3omacHocTu npu Mmoaenuposanuu MK He-
IPEPHIBHON CTAaIbHOM OAKU C y4eTOM KOp-

pO3UU € MeTajlla MPUBEICHBI B TAOIHUIIE.
BeposiTHOCTB 0e3omacHOCTH
CTATBHOMH 0aJKH

The probability of safety of a continuous steel beam

HelpepbIBHOM

Toxbr 0 10 20 50 | 100
BepostHOCTB
6e3omacHoctu | 96,77 | 81,44 175,91 68,61 | 63,08
(%)
BoeiBOg

B cTaThe mpeacTaBiieH MOIXOM K OICH-
K€ HaJeXHOCTH HEMPEePHIBHOW CTalbHOMI
0alKM B 3aBUCHMOCTH OT BPEMEHH e
CIYKOBl U C y4€TOM KOPPO3HMOHHOTO BO3-
nercTBUg H3MEHEHHs KiuMara Ha 0ase
komOnnanun MK n MKD.
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Abstract. Introduction. In industrial buildings and constructions, structural steel is widely used due
to its exceptional seismic qualities, low self-weight, and high strength. Frame buildings and bridges,
for example, frequently use continuous steel beams with two or more spans. Not only does their
design ensure strength, but it also reduces weight and material expenses. However, due to
environmental influences, steel structures are subject to corrosion. As a result of corrosion damage
accumulation steel structures lose some of their bearing capacity and operational safety. Ensuring the
durability and reliability of steel structures during their operation is the main challenge for the
construction industry. Managing the operational life of buildings and other structures in actual
surroundings, as well as selecting the best structural and technological innovations while
strengthening the existing framework, are the main approaches to deal with this issue.

The aim of research is to consider the features of the reliability assessment in damaged steel
structures.

Methods. The following methods were used in research: mathematical modelling, forecasting,
systematisation, experimental research, generalisation.

Research results. It seems appropriate to consider the steel structure's background operation and
use a combination of the Monte Carlo method (MC) and the finite element method (FEM) to
assess the corrosion losses of the cross section of a steel beam. This will allow for the assessment
of a steel structure's reliability based on its service life, the effects of an aggressive external
environment, and the ageing of the metal itself. The loading history of accumulated fatigue is
determined using left-sided truncated normal Gaussian distribution of a random resistance value.
Atmospheric corrosion of metals is a complex process that depends on a large number of
interacting environmental factors. In order to assess corrosion losses and the depth of corrosion, it
is proposed to use a model that takes into account the influence of sulphur dioxide through its
concentration and the rate of chloride deposition. The Monte Carlo method based on the use of
pseudorandom sampling and the strong law of large numbers to assess the reliability of any system
is chosen as a simulation. The article presents an algorithm for determining the probability of
unreliability of steel structural systems by adapting the MC approach.

Conclusion. The methodology that combines the finite element method with the Monte Carlo
method is proposed to evaluate the reliability of a continuous steel beam based on its service life
and the atmospheric environment's corrosive effects.

Keywords: steel structure; reliability; corrosion; damage; node; Monte Carlo method; finite
element method
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