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I1.J1. IEMUHOB?

'HanmonaneHbI nccieqoBaTebCKuii MOCKOBCKHIA TOCYJapCTBEHHBIN CTPOUTENBHBINA YHUBEPCUTET, T. MockBa, Poccust

OILEHKA BEPOATHOCTH OBPA30BAHUA 3AIIPEAEJBHBIX
IMPOTUEOB IOCJIE OBPA3OBAHUS TPEIUH B )KEJIE3OBETOHHOM
BAJIKE HA CTOXACTHYECKOM OCHOBAHMH

Annomayusn. Ilpedcmasnenvt pezyiomamvl pacuema xHceie300emoHHou 6aIKu HA YRPYeom
CMOXACMUCMUYECKU — HEOOHOPOOHOM — OCHO8AHUU NOCAe  00pa3oeanus mpewun 6 bemone.
Kosgppuyuenmor nodamaugocmu 0OCHOBAHUS PACCMAMPUBAIOMCS KAK CIAYHAIHbIE CMAYUOHADHbLE
@yHKyuYu, a Hazpyska npeonoiazaemcsi CIyYauHOU HeCmAayuoOHapHoOU QyHKyuel KOOpOUHAmbL X.
TIpounocmuvie  napamempvl  6EMOHA  NPUHUMAIOMCA — CAVYAUHBIMU — 2AYCCOBLIMU  BETUUUHAMU.
TIpusodsamces napamempsl pacnpedeneHus, KaKk HaAuaibHOU ULUOHOU HCECMKOCIU XHCele300emOHHO
banku, max u dHcecmKocmu 6anKu nocie 06pa306aHus MPewut, KaK QYHKYUY CAYHAUHOU KYOUKOBOI
npounocmu 6emona. Onpedensiomes napamempsl HIOMHOCMell pacnpedeienuss npo2ubos 6aiku 00
00pa3z06anusl 8 Hell Mpewjur, a makice nocie oopazosanus mpewun. Jis npubIudiCeHH020 peuenus
ougpepenyuarvnozo ypasHenus uzeuba dHcene300emonHol OaIKu nocie 00paA306aHus MpeujuH
UCNONL3YeMCs 8APUAYUOHHBIIL NPUHYUN CMAYUOHADHOCTU OONOTHUMENbHOU dHepauu ((yHKyuonan
Kacmunvano). Dmo noseonsiem onpedenumsv GepoSMHOCHHbIE XAPAKMEPUCTIUKU PACHPeOeieHUs.
IKBUBANCHIMHOU TNOCMOSIHHOU  MHCeCMKOCMU  OANIKU, 8ePOSIMHOCIMHbIE NAPAMEempbl  PACHPEOeNeHUs
npoeubos 6anku nocie 06paAz08aHusl MPewuH, d MaKice CYMMAPHbLL OUppepeHyuanvubiii 3aKon
pacnpedenienus npo2ubos 8 baKe Ha YRPY2OM OCHOBAHUU 8 NPOU3EOIbHOM ceuenuu oanku. Onpedenena
6EPOAMHOCTING BOSHUKHOBEHUSL NPEOETIbHO20 COCMOSHUSL 8 BUOC NPESbIUECHUS BeIUNUHDL NPEeOelbHOU
HOPMAMUGHOU 8EIUHUHBL NPO2UBOEG C YHEMOM BOZMONCHO20 00PA306AHUSL MPeuun 6 6aiKe.

Kniouesvie cnoea. owcenesobemonnas 6anxa, ynpysoe OCHO8aHue, BepOAMHble 3HAUEHU,
cayuaiinble  XAPAKmMepucmuky, —00pazoeamue  MpewuH, 8epOAMHOCMb  MPewuUHo00pa308anus,
8EPOAMHOCTIG 3aNpedebHbIX NPOcUdos.

P.D. DEMINOV?
'National Research Moscow State University of Civil Engineering, Moscow, Russia

EVALUATION OF THE PROBABILITY OF THE FORMATION
OF ULTIMATE DEFLECTIONS IN A REINFORCED CONCRETE BEAM
WITH CRACKS ON A STOCHASTIC BASE

Abstract. The results of calculating a reinforced concrete beam on an elastic statistically
inhomogeneous foundation after the formation of cracks in concrete are presented. The compliance
coefficients of the base are considered as random stationary functions, and the load is assumed to be a
random non-stationary function of the x coordinate. Strength parameters of concrete are taken as
random Gaussian values. The distribution parameters are given for both the initial bending stiffness of
a reinforced concrete beam and the stiffness of the beam after cracking, as a function of the random
cube strength of concrete. The parameters of the distribution densities of the deflections of the beam
before the formation of cracks in it, as well as after the formation of cracks, are determined. For an
approximate solution of the differential equation for the bending of a reinforced concrete beam after the
formation of cracks, the variational principle of stationarity of additional energy (the Castigliano
functional) is used. This makes it possible to determine the probabilistic characteristics of the
distribution of the equivalent constant stiffness of the beam, the probabilistic parameters of the
distribution of beam deflections after cracking, as well as the total differential law of the distribution of
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deflections in a beam on an elastic foundation in an arbitrary section of the beam. The probability of
occurrence of the limiting state in the form of exceeding the value of the deflections of the beam, the
limiting standard value of the deflections, taking into account the possible formation of cracks in the
beam, has been determined.

Keywords: reinforced concrete beam, elastic foundation, probable values, random
characteristics, cracking, the probability of cracking, the probability of excessive deflections.
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