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BAPUAHT TEOPUMU IVIACTUYHOCTHU BETOHA ITPUMEHUTEJIBHO K
CTATUKO-JUHAMHUYECKOMY PEXUMY JE®OPMUPOBAHUA

Annomauusn. [lpedcmasneno obochosanue pexscumos Cmamuko-0UHAMUYECKO20 HASPYHCEHUS.
IKCHILYAMUPYEMBIX  JICELe300eMOHHBIX — KAPKACO8 MHOL0IMANCHLIX  30aHULl  NPU  3ANPOEKMHOM
8030elicmeull 8 8Ude 6HE3aNH020 YOaneHUs OMOeNbHbIX Hecyuux snemenmos. Ha ocnose meopuu
naacmuyHocmu bemona u sxcenezobemona I A. I'enuesa nocmpoenvi anarumuyeckue 3a8UCUMocmu Oisl
onpeoenenuss napamempos OUdAsPaMMbl CHAMUKO-OUHAMUYECKO20 Oedopmuposanus Oemona npu
DA3MUYHBIX PEXHCUMAX CIMATNUYECKO20 HAZPYHCEHUA U NOCAe008AMENTbHOM OUHAMUUECKOM 00SPYHCEHUM.
Tlpeumywecmeo noyueHHo20 YMOUHEHHO20 BAPUAHMA O0epOPMUPOBAHUA 6EMOHA COCMOUm 6 MOM,
umo OH coO0epicum 08a 6AXHCHBLIX NAPAMEMpPA, YUUMbIBAIOWUX GIUAHUA CKOPOCMU HASPYHCCHUA U
VPOGHA CAMUYECKO20 HASPYHCEHUA HA CIONMCHOE HANPAHCEHHO-0eDOPMUPOSBAHHOEe COCMOAHUE
bemona. YHucnennvimMu UCCIE008AHUAMU NOKA3AHO, YMO NpedelbHds CMAamuKo-OUHAMUYEeCKast
NPOUHOCMb 6eMOHA NPU OUHAMUYECKOM QOSPYHCEHUU 3A8UCUM OM YPOBHS HAYANLHOO HANPAXCEHHO2O
COCMOSIHUSL NPU  CIMATMUYECKOM HASPYJICeHUU Oemona, ¢ KOmopo2o Npou3800UMcs OUHAMUYECKOe
o0ocpysicerue 00 npedervbHoco cocmoanus. IIposedennbiM ¢ UCNONbL308AHUEM PACCMAMPUBAEMOL
MoOenu  HUCIeHHLIM — AHATU3OM  NOOMEEPHCOeHbl  MaKdice  pe3ynbmamvl — IKCHEPUMEHTNATLHBIX
UCCTIeO0BAHUTI O MOM, YO MUKPOMPeWUHoobpazoeanue 8 bemone npu CMamuyeckom HazpyiceHuu
HAYUHAEeMCcs He ¢ HEeKOMOPO20 YPOGHe20 3HAYEHUA HANPAXCEeHUll, d NPAKMUYecKy ¢ MOMeHma Ha4ana
Haepyscenua bemona. Ilonyuennvie pe3ynomamvl npeOCmMasIAIOM uHmepec Oia peueHus NPUKIaoHbIx
3a0au, CEA3AHHLIX C NPOOIEMOU HCUBYHECTU, 3AUUMbl 30aHUL U COOPYICEHUL OM NPOSPECcCUpyroujeco
00pywienus, 6 HaAcCmMHOCU Npu OnpedeneHuu Kpumepued MpOYHOCMU OemoHa npu o0cobom
HANPAHCEHHOM COCHOAHUU.

Kniouesvie cnosa: sicene306emomn, dHcugyuecmv, 6He3aNHAs CMPYKMYPHAA Nepecmpolikd,
npoepeccupyioujee  oOpywieHue,  Meopus  NIACMUYHOCMU  OeMOHd,  CMAMUKO-OUHAMUYECKOe
HazpysiceHue, OUHAMUYECKAas NPOYHOCMb, OUASPAMMA OehOpMUPO8anUs DEMoHa.
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VARIANT OF THE PLASTICITY THEORY FOR CONCRETE IN
RELATION TO THE STATIC-DYNAMIC DEFORMATION REGIME

Abstract. The substantiation of the modes of static-dynamic loading of the operated reinforced
concrete frames of multi-storey buildings under the out-of-design impact in the form of sudden removal
of individual load-bearing elements is presented. Based on the theory of plasticity of concrete and
reinforced concrete by G.A. Geniev, analytical dependences are constructed to determine the
parameters of the static-dynamic deformation diagram of concrete under various modes of static
loading and sequential dynamic loading. The advantage of the obtained refined variant of concrete
deformation is that it contains two important parameters that take into account the influence of the
loading speed and the level of static loading on the complex stress-strain state of concrete. Numerical
studies have shown that the limiting static-dynamic strength of concrete under dynamic loading depends
on the level of the initial stress state under static loading of concrete, from which dynamic loading is
carried out to the limit state. The numerical analysis carried out using the model under consideration
also confirmed the results of experimental studies that microcracking in concrete under static loading
does not begin with a certain stress level, but practically from the moment of the beginning of concrete
loading. The results obtained are of interest for solving applied problems related to the problem of
survivability, protection of buildings and structures from progressive collapse, in particular when
determining the criteria for the strength of concrete under special stress.
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