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OCHOBHBIM TOKa3aTeleM, ONPECIAIONIMM HaJAEKHOCTh CTPOUTEIbHBIX
KOHCTPYKIIUH, 3IaHUI U COOPYKEHUH B IEJIOM, SBJISICTCS 0€30MACHOCTh MX
pabotsl. [Ipobiema OIEHKM HaJEKHOCTH Ha NPOTSHKEHHMM MHOTHX JIET
HCCIIef0BaNack  MHOTMMH  ydeHbIMH. OpjHaKo, B  COBPEMEHHBIX
HSKOHOMHUYECKHX YCJIOBHUSX, aKTyalbHOCTb 3TOH MpPOOJIEMBI CYIIECTBEHHO
BO3pOcia. DTO CBSI3aHO C TEM, UYTO, BO-TIEPBBIX, CYILECTBYIOIIHE HOPMBI
IIPOEKTUPOBAHUS CTPOUTENBHBIX KOHCTPYKIUI HE CoAepakaT HU METOJOB
OLIEHKU HAJIe)KHOCTH, HU €€ KOJIMUYECTBEHHBIX IOKa3aTelled, B pe3ysibTaTe
Yero TMpOEKTUPOBINMK, BBINOJIHUB  pacueT, He MMEET TOYHOro
MIPEJCTAaBICHU O TOM, HACKOJIBKO HaJAeXHAa JaHHAas KOHCTpykuus. Bo-
BTOPBIX, C PpOCTOM H3HOUIEHHOCTH OCHOBHBIX JKWIJIBIX (OHIOB H
MPOMBINUICHHBIX — MPEINPUATHH, OMHUOOK TMPH MPOSKTHPOBAHUU U
9KCILTyaTallid BO3HUKAET HEOOXOIMMOCTh OIIEHKH OCTAaTOYHOI'O pecypca
KOHCTPYKIUI 1 BO3MOXXHOCTH 0€30IacHOM MX dKCILTyaTanuy. [1]

Ha ceroansmnuii 1eHs MHOTHE 3/1aHHS U COOPYXXEHUsI BEIpab0Talld CBOM
pecypc, HO MPOJOKAIOT IKCIUTyaTUpoBaThes. 1109TOMY MX COXPaHHOCTH,
NIPOJUICHHE CpPOKa CIY)KObI M CHIDKEHHE OKCIUTyaTallMOHHBIX PacXojioB
CTAHOBSITCS HaI[OHAJIHBIMU 3a7ja4aMH BCEX CTPaH.

B HOpMaTHBHBIX TOKYMEHTaxX HaJ€KHOCTb ONpeAeseTcs, Kak CBOUCTBO
00bEKTa COXpaHATh BO BpEMEHH B YCTaHOBJICHHBIX Tpe/iesiaX 3HAaUeHHs BCEX
MapaMeTpoB, XapaKTEPU3YIONIMX  CIIOCOOHOCTh  OOBEKTAa  BEHITIONHSATH
NpeyCMOTpEHHbIEe (YHKIMM B 3aJaHHBIX pPEXHUMax U  YCIIOBHSX
SKCIUTyaTalliy, TEXHUYECKOro OOCITY)KMBAaHUs, PEMOHTA, XpaHEHUS WU
TpaHCIOPTUPOBKU. HaJeKHOCTh KOHCTPYKIIMU — KOMIUIEKCHBIN NOKa3aTelb
KayecTBa, BKJIIOYAIOIIMHA Takue TOHATHS, Kak paboTOCHOCOOHOCTD,
XKHUBYYECTh, PEMOHTOIPUTOHOCTE. [2]

OcHOBHasi 3ajjaya TEOPUU HAJISKHOCTH — pa3padOoTKa TaKUX METOJIOB
IIPOEKTUPOBAHUS COOPY>KEHUS], IPU KOTOPBIX BEPOSITHOCTH BBIXOAA €r0 W3
cTposi Obuta OBl MUHMMaNbHOW. [Ipu 3TOM ClemyeT CTpeMHUThCS K TOMY,
YTOOBI BCE JIEMEHTHI COOPY)KEHUsI ObUIM PAaBHO HAJIEKHBI, T.€. TAKUMH, IPU



KOTOPBIX HAQJEXKHOCTh OTIENBHBIX AJIEMEHTOB, Y3JO0B HX CONpPSDKEHUI
OLIEHMBANAacCh OBl  MPUOSU3UTENIFHO  PaBHBIMH  KOJMYECTBEHHBIMH
xapakrepuctukaMu. [Ipyu NpoeKTupoBaHUM COOPYXKEHUM, MPEACTaBISIOIINX
CHCTEMY OTJEJbHBIX 3JIEMEHTOB, HEOOXOJUMO OLEHHUTh €€ HaJEeKHOCTh U
JIOJTOBEYHOCTh 10 W3BECTHBIM 3aKOHAM pacCIpeseNeHUs] HAIEXKHOCTH U
JIOJITOBEYHOCTH ITHUX J1eMEHTOB. CTeneHb HaleXKHOCTU CHCTEMBI 3aBUCUT
OT TOr0, KaK B3aUMOJIEHCTBYIOT MEXLy COOOH COCTABIISIONINE €€ 3JIEMEHTEHI
3]

Teopust ~ HagEXKHOCTH  TOCIHYXHWJIa  OCHOBOM  (opMupoBaHUs
BEPOSTHOCTHBIX METOAOB pacyera. OCHOBBI BEPOATHOCTHOIO MOAXOJAA K
pacueTy CTPOUTENBHBIX KOHCTpyKmui paspaboramun H.C.Crpenenkui,
A.P.Pxanuneia, B.B. bonorun, A.M. ®pelinentans. 3ateM OHH pa3BUTHI
A4, bapamukoBbeiM, A.Il. Kynsucom, M.b. KpakoBckum, A.C. JIbiueBbiMm,
O.B. Jlyxunsiv, B.J1. Paiizepom, B.I1. UnpkoBbIM U ApyruMu.

BeposTHOCTHBIN MOIXOA K pacueTy KOHCTPYKLIMM M UX 3JIEMEHTOB
TPaKTyeT (u3uKO-MeXaHMYEeCKHE XapaKTEePUCTUKU MaTepuaos,
KOHCTPYKTUBHBIE€ MapaMeTpbl 3JE€MEHTOB MU JACHUCTBYIOUINE HArpy3Kd H
BO3JICUCTBUS KaK ciydaiiHble mpouecchl. [Ipy TakoM moaxoje HaAeKHOCTb
KOHCTPYKLIMM paccMaTpUBAeTCs, KaK €€ CIHOCOOHOCTh COXPaHSTh CBOM
pacyeTHble Mapamerpsl (MPOYHOCTb, AedOopMalM, MIUPHUHY PaCKPHITHSL
TpelyH U T.J1.) B IIpefienax, MpeayCMOTPEHHBIX HOPMaMH, Ha MPOTSHKEHUN
BCEr0 CPOKa IKCILTyaTalllH 3/JaHUs WK COOpYyXeHus [4].

Pa3Butue Teopun HaJEKHOCTH MEXaHHUUECKHX CHUCTEM HJET ceiuac Imo
ITyTH, HECKOJILKO OTIMYHOMY OT TOTO, [0 KOTOPOMY pa3BHBaeTCs oOmIas
TEOpUsl HAJEKHOCTH. OTOT MyTh COCTOMT B Y4eTe B3aUMOJCUCTBUS
KOHCTPYKLIMU C OKpYXKawIled cpeaol, pacdyeTe ee CTOXaCTHYECKOro
MOBEJICHUS M TIOJIyYEHHHM BEPOSTHOCTHBIX BBIBOJIOB, OCHOBAHHBIX Ha
aHaJIN3€ ITOTO MOBEJCHMUS.

BeposTHOCTHas Monene Hpu pacyeTax Ha JUHAMUYECKUE HArpy3Kd
Obu1a ¢ ycriexoM npuMeHeHa B.B. bonoruHbIM a7t pacyera coopykeHni Ha
ceficMuyeckne Harpy3sku. Ha ocHoBe 3TOH MOAEIM BBIUUCIAETCA
OKUAAEMBII PpUCK M I KOHCTPYKLMH, HCIBITBIBAIOIIUX JApYyrHe
BO3JIEUCTBUSL.

Crnenyer UMeTh B BUIy, UTO B MH)KEHEPHBIX 3aJauyaX UCXOAHbIE JaHHbBIE
OYEeHb YacTO OBIBAIOT JajJeKO HE MOJHBIMU. Tak, Harmpumep, BEIMYHHA
BHEIIIHUX CHJI U3MEHSETCS BO BPEMEHH, CBOMCTBA MaTepHuaia, U3 KOTOPOro
cAelaHa KOHCTPYKLUS, TaKXKe ONpeNeNsIoTCs Kak CpeJHUe U UMEIOT
pa3obpoc, KOIDGUIIMEHT  HANCKHOCTH  MOXKET OBITH  OIpeeiieH
BEPOSTHOCTHBIM MeTOooM. Bo3HMKaroT TepMmuHBI "nmomycTuMelid npenen”,
"HH)KEHEpHOE  pelleHue",  KOTOpble  MOATBEPXKJAIOT  OTCYTCTBUE
JIOCTaTOYHOM TOYHOCTH B MCXOJHBIX JaHHBIX. B pesynbrare 1t onucaHus



BEPOSTHOCTH pa3pyIIEHUs] KOHCTPYKIMM BO3HUKAaeT TOHATHE "pHCK',
KOTOPBIM XapaKTepPHU3YIOT MOJIydeHHOE peIlIeHHE.

OpHolt M3 TWepBBIX PabOT, B KOTOPOH C(HOPMYIUPOBAHBI OCHOBHBIE
MIPUHIMIBI pacuyeTa KOHCTPYKIMHA Ha OCHOBE TEOpUH pHUCKa, OblIa pabora
C.B.MenseneBa, I A.Jlam3uboi, A.Il.Cunmnpia, E.C.Mensenepoit
"OCHOBHBIE MPUHIUIBI pacyeTa CEHCMUUECKOro pucKa', BBHIMIOJHEHHAs! B
1970 r. B Uncturyre dusuku 3emuu Axagemun Hayk CCCP [5]. ITo3maee
6buTH omyonrkoBaHbl padotel: H.II. Bayuckoro (1975 r.), Cununnsina A.I1.
[6] mocesmenHas meronmy cOamancupoBaHHOro pucka (1976 r.), SIM.
Aizenbepra, A.W. Hefimana u A.JI. AbakypoBa, B KOTOPOI paccMOTpEHbI
MaTeMaTHYeCKUue Monenu cericmMuueckoro pucka (1977 1.). Ornenke
YCTOWYMBOCTH OTKOCOB Ha OCHOBE TEOPHHM pHCKa IOCBsIIeHa paboTa
Cununpiaa A I1., omyOmukoBanHas B 1978 1. B pabGore T. Baukam, /.
Mecena, I. Muko u ap. [7] U310KEeHBI METOJBI MCIOJIb30BAHUS TEOPUU
pHCKa JUTsl pEeLIeHusl 3a/1a4, CBSI3aHHBIX C pa3padoTKoi Hanbonee yaayHbIX
TUIAHOB Pa3BUTHUS PA3IMYHBIX POU3BOJICTB.

Jly1s1 comocTaBieHus pa3IMYHbIX BAPUAHTOB MPOEKTHBIX PEIICHUH ITyTeM
BBIUMCIIEHUS pHUCKa HYKHO HCIOJB30BaTh pE3yJbTaThl pacyera Ha
MIPOYHOCTh KaK OTAEIBHBIX KOHCTPYKIMH, TaK U COOpYKeHHs B 1enoM. [Ipu
YHUCIIEHHOM METOJIe pacdera CIOKHYI0 CHCTEMY JeNiAT Ha TpOCThIe
9JIEMEHTHI ¥ U3Y4JaloT HaIpshKeHHs, Ae(opMalyy U nepeMenieHust KaKaoro
JJIeMeHTa. 3aTeM COOMpAalOT BCE MPOCTHIE AIIEMEHTHI, COOIOast YCIOBHS
KOHTaKTa ISl TeX CEYEHUH, B KOTOPHIX MPOMCXO/UT COSAMHEHNE 2JIEMEHTOB
B E€IMHYIO cucCTeMy. ECTecTBEHHO, YTO TE€OMETpHYECKHE pa3Mepbl H
KOH(QUTypanusi KaXAOro TPOCTOr0 JJIEMEHTa MOryT OBITh BechbMa
pa3HoOOpa3HBIMK M HA3HAYAIOTCS C YyIETOM TpeOyeMOoH TOUHOCTH pacuera u
CTETIEHU CII0KHOCTH COOPYKEHHUS.

Hepenko nabmonaercst TeHACHIMS NPUHUMAThH 3aBBIIICHHBIE 3HAYCHUS
YCWINH, YTO, OAHAaKO, HE TapaHTHPYeT KOHCTPYKIHMIO OT OOpyIIeHHs,
CBSI3aHHOI'O C BIIMSIHWEM CIy4allHBIX BHEIIHUX CHJI. TakuM oOpaszom,
BBIUMCINTh PHCK MOKHO Ha OCHOBAaHHMH TEOPETHYECKHX BBIBOJIOB C
HCTONb30BaHueM, Hanpumep, MKO.

[MpuHuMas TeopeTHyeckre MPENIIOCHIIKN JUIsl OLEHKH PUCKA, CIEIyeT
YUUTHIBATH, YTO 3TH OLIEHKHU COJIEPKAT 3JIeMEHTHI prcka. K HUM oTHocHTCS:

1) pHCK, CBS3aHHBI C BO3MOXXHOCTBIO HACTYIUIEHHUS OXHIAE€MBIX
COOBITHII MM TTOSIBIICHUST HEOXKHJAHHBIX COOBITHIA;

2) PpHCK, BO3HHKAIOUIMHA OT BO3MOXKHOI'O W3MEHEHHS CHCTEMBI
TIPE/IBAPUTEIHHBIX OLIEHOK;

3) puCK, CBSI3aHHBIH C HAASKHOCTHIO HWH(OpPMaNWHM, Ha KOTOPOH
OCHOBAaHa MpeABapUTEIbHAs OLIEHKA.



Teoperudeckre MPEANOChUIKA WM, KAK UX MOKHO Ha3BaTh, UCXOJIHBIC
JMaHHbIe JUIsl BBIYMCICHHS PHUCKA JOIDKHBI OBITh 0CO00 TIIATENBHO
00OCHOBaHbI B COOTBETCTBHH C TPUHHUMACMOH METOJMKOW BBIYUCICHUS
pucKa.

O0600IICHHYIO BHEITHIO HArpy3Ky S u 0000IIEHHOE conpoTUuBiIcHUE R
KOHCTPYKIIUH PAaCCMATPUBAIOT KaK CIy4ailHble BEUYMHbBI, KOTOPhIC HMEIOT
HOpMalbHble (DYHKIMU pacrpeneieHus BeposTHOCTH. [Ipu 3tom S u R
JOIDKHBI ~ OBITh ~ BBIPQKEHBl B  ONMHAKOBBIX CIUHUIIAX HM3MEPCHHUS.
[penenbHOE COCTOSHUE KOHCTPYKIMH XapaKTepU3yercs ycioBueM R < §
unu R - § <0. Cnydaiinas BenmuuuHa m = R - S MOXKET paccMaTpUBAThCS Kak
00nacTh, XapaKTepu3yrollas PUCK, COOTBETCTBYIOIIMN JaHHOW 3amade. Jis
R, S ¥ m NPUHUMAIOTCSI HOPMAITBHBIC pacIpeNieSIeHHs, UMEIOLINE CPeHIe

v v v

3HaueHus R, S, m W JMCNIEPCHU Og, Os U O,, KOTOPBIC CBS3aHBI MEXIY
co0oii (hopmymamu:

m:;?—g, 0, =+0r+t0. | V=}3/§; (1)

Or M 0g— KO3(GUIMEHTHI BapualMu: 6, =0, R n o, =6, S ; 2

m=(RIS-1)S=(v,~D)S; o, =8 522+ 3)

[Tpu moacyerax ucnonb3yercst GpopMysia HOPMUPOBAHHON (DYHKIIUM /IS
HOPMAaJIBHOTO pacIpeie/IeHHs

u u?

1 _5
Du)=(—=)|e *du “)
N27m _J;
u GhopMyIa Jis BEpOITHOCTH P(X) Ipyu HOPMAITFHOM pacipeieICHUN
I 7 iepie? x=¢&
Pl =L et wvdf:qs[_}, )
{ } N2mo _'[c o

- &

10 ectb P{x}= @(u) npn u = 275 3uavenus @(u) onpeenaIoTcs 1o
c

Tabnunam.
Puck, coorBercTBylOmMi = JAaHHOMY  TIPEIEIBHOMY  COCTOSTHHIO
KOHCTPYKIIUH, BBIYUCIIAETCA KaK BEPOATHOCTb pa3HOCTU R - S =m >0
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OO01uii MOPSA0K BEIYUCIICHHS PHCKA COCTOUT B CIICTYIOIIEM:
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1. O0GoOmeHHOe CONMpOTHBIIEHHE R KOHCTPYKIMHM W TPHIIOKEHHAS

\2
BHCIIHAA Harpy3ka S JTOJKHBI OBITH OIMKCAHBI C IIOMOIIIBIO OAMHAKOBBIX
BenuuuH. TakuMu BeIHMYHHAMM MOryT OBITH I/I3I‘I/I63IOIHI/IC MOMCHTHI,

v
HpOFI/I6I>I WK NPEACJIbHOC PACKPLITUE TPCIIUH. BeJ'II/I‘II/IHy R BBIYUCIISIOT C
HUCIIOJIB30OBAHUEM  METOI0B CT‘pOHTeHBHOﬁ MCXaHUKH JId  KaXJ0ro
IpeaACIbHOTO COCTOSHUA.

2. CraTtuctuueckue JAHHBIC OJI?KHbI OBITE NOJIy4CHbI [JIsI BCEX
NEPEMCHHBIX, MPUMCHACMBIX B pacucTax. CratucTudeckue napaMeTpbl

v v

R, S v o yCTaHaBIMBAIOT JJIsSI KaXKAO0TO MPEAECIBHOIO COCTOSHUS.

v

3. OOGoOmIeHHbIe 3HAUYEHHs] MapaMeTpOB BHEIIHEH Harpy3ku S U og
BBOJMIT B pacueT Ha OCHOBE JEHCTBYIOIIMX HOPM WJIM OIPENEISIOT
9KCTIEPUMEHTAIBHBIM ITyTEM.

4. TlogcuMTaHHOe 3HA4YeHWE pHCKAa CPaBHHUBAIOT CO 3HAYCHHSIMH,
pexoMenayemMbiMu B [8]. Ecim puck oOka3aics CIUIIKOM OOJNBIINM, TO
W3MEHSIOT pacyeTHbIE TapaMeTphl, HAPUMED, YBEITMUUBAIOT V.

Buoieoowt

1. Takum o00pa3oM, yCHEUIHOE BBHINOJHEHHE WHXKEHEPHBIX 3a/1ad
3aBUCUT OT MPABUJIBHOCTU NPHUHATOrO peuieHus. Teopus pucka MOMOraeT
Haliti HanbGomnee 3(h(eKTUBHOE pPElIeHUE ITyTEM CpPaBHEHUsI BApPUAHTOB, IS
KaXXJ0r0 M3 KOTOPOrO BBIUUCIAETCS PUCK. BapuaHT pelieHus, MMerouuil
HAaUMEHBIINN PUCK, KaK PABUIIO, ABIISETCS ONTHUMAIBbHBIM.

2. Cnemuduka TEOpHHM HAJEKHOCTH CTPOUTENBHBIX KOHCTPYKIMH
COCTOMT B HEOOXOIMMOCTH Yy4Yera CIy4ailHbIX CBOWCTB Harpy3ok W
BO3JICHCTBUIM Ha COOPYXKEHHSA, a TaKKe ydeTa COBMECTHOTO JEHCTBUS
CIydallHBIX HAarpy30K Ha CHCTEMY CO CIy4allHBIMH MPOYHOCTHBIMU
XapaKTepUCTUKAMU.

3. KoHCTpyKTHBHas  HAJEXHOCTb  3JaHUM M COOpYXEHUH
ompejensiercs 4epe3 HAAEKHOCTH OOpa3yOLMX MX DJJIE€MEHTOB B
3aBHCHMOCTH OT XapaKTepa UX B3aUMOCBS3U U B3aUMOJEHCTBUS.

Wznoxennas METOAUKA OLCHKH KOHCprKTPIBHOfI HaJACXKHOCTHU
KOHCprKHI/Iﬁ MOKET OBITh UCITONL30BaHA IIpyu NPOCKTUPOBAHWUHN PAZJIMYHBIX
CTPOUTCIIbHBIX KOHCprKHI/Iﬁ 1 11 HAKOIUICHUSA CTaTUCTUYCCKHUX JAHHBIX O
PHUCKE OKCIITyaTalluu TaKUX KOHCprKHI/Iﬁ B OIPEACIICHHBIX YCIIOBUAX.



SUMMARY

The article examines some of the issues of constructions reliability
theory and its probabilistic calculation methods. Particular attention is
paid to the principles of structural analysis based on risk theory.
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