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SHEAR FAILURE FORM REALIZATION IN CONCRETE

Abstract. The shear is considered as concrete and reinforced concrete elements failure form, which differ
significantly in constructive solutions, load transfer schemes and stress-strain state on shear surface. Conditions and
criterion for shear failure form realization in concrete are formulated. As conditions, it is assumed that plastic

deformation is localized in thin layers on failure surface and that shear stresses 7, are reached «/73 from their
maximum value. Criterion for shear realization in structurally inhomogeneous materials with different resistance to
compression and tension is simultanecous limit state existence over entire shear surface. To determine shear
realization boundary in concrete, concrete plate destruction process under axial compression is analyzed. «Shear —
tear» failure transition region existence is substantiated. Lower concrete destruction boundary by shearing is located
in mixed region stresses close to axial compression, and upper boundary is in uneven biaxial compression zone.
Kinematic concrete elements destruction mechanism under shear is considered as limit macroscopic structure. Rigid-
plastic body concept is used. Plastic deformation is thought to be concentrated in thin layers on fracture surface, and
adjacent areas arc considered as hard disks. Sufficiently general technique for calculating strength based on mathe-
matical plasticity theory apparatus, variational method with virtual velocities principle application, discontinuous
solutions, and upper ultimate load magnitude estimate is proposed. Externally brittle destruction character cannot
serve as obstacle to plasticity theory application. As plastic potential, concrete strength condition in revolution para-
boloid form is adopted, which has fairly simple notation in tensor form and experimental confirmation. Strength
problems solution is to write down virtual velocity principle functional for corresponding kinematic fracture mecha-
nism. Functional is investigated for an extremum, which is equivalent to boundary value problem solution. Stationary
state achievement by functional corresponds to plastic deformation power minimum. As an example, solution is
given to strength problem of bent fixed from one end concrete (reinforced concrete) plate, simulating keyed joints.
Realized kinematic mechanism under shear opens fracture surface direction variation possibility by creating lateral
compression, which practical interest is.
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IMoxraBckuit HATMOHATBHBIH TCXHIYCCKUH yHEBepcHTET M. FOpusa KorapaTroka, Ykpanaa

PEAJIM3ALIMS CPE30BOI ®OPMbI PA3PYIIEHUSI B BETOHE

Annortamusi. PaccmarpuBaercsa cpes kak (hopMma pa3pylieHHs OCTOHHBIX H JKEIC300CTOHHBIX 3JIEMEHTOB, CY-
IICCTBEHHO PA3IMYAOINNXCA KOHCTPYKTHBHBIMH PCEIICHHUSAMH, CXCMaMH IICPEAadYM HATPY3KH W HANPSKCHHO-
Je(OopMUPOBAHHEIM COCTOSHHEM HA HMOBEPXHOCTH cApura. C(opMyIMpOBaHBI YCIOBHS W KPHTCPHH Pealn3aluy
cpe3oBoi (hopMbl paspylucHus B OeToHE. B KauecTBe YCIOBHH NPHHATHI 00A3aTCIBHOCTh JIOKAIM3ALUH ILIAC-
THYECKOH Ae(hOpManiy B TOHKHX CJOSIX HA IOBEPXHOCTH PA3PYIICHUS W AOCTI)KEHHUE CABUTOBBIMH HAIIPSHKCHHISIMHA

7, YPOBHS v2/3 OT MX MAKCHMAJBHOTO 3HA4YCHmA. KpHTepueM peanm3auuu Cpe3a B CTPYKTYPHO-HCOIHOPOIHBIX
MaTepHaiaX 3 Pa3THYHBIM COMPOTHBICHHEM CYKATHEO H PACTHKCHHIO SABICTCA OJHOBPEMCHHOE CYIICCTBOBAHHE
HPCACTFHOTO COCTOSHHS MO BCCH MOBEPXHOCTH CABUTA. [T OMPEACICHHS TPAHHIBI PCATM3alNH Cpe3a B OCTOHE
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