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®U3NYECKAS CYTh COIMMPOTUBJIEHUS BETOHA U
"KEJIE3OBETOHA OT JUCJOKALIAI 10 TPELIUH

Annomayusn. Hccredyemes ghusuueckas cymv cOnpomugnenus 6emona u dicene306emona om
oucrokayuil, MUKpOmpewur 00 MaKpompewun u ux IPUEOOUMCs SKCHEPUMEHMANbHOE 0OOCHOBAHUE.
st «8ocoMepKuy cmpykmypul KpUCMAlo8 PasiuiuHbix Mamepuanog (bemona u cmaiu) paspabomana
06wass Moodens 6 gude wapa, Ol KOMOPO2o 3aNUCAHO CYMMUPOBAHUE OOBEMHBIX CEKMOPO8, YPOSHell —
Paouycos uz mampuysl nIOCKOCmell cKovdcenus. [Ipu 5mom ucnonv3yemes arbmepHamuea meopuu
NAGCMUYHOCIU 8 GUOE DHEPLeMUYECKOl UHMEPNPemayuu Ha ROGEPXHOCMU cpepbl U onpedeneHus
UHmMe2pana cpeoHe20 KAOPAMUYHO20 3HAYCHUS KACamenbHulX Hanpsicenuil. Iloxaszana ajicHocme
NONYYeHUsi OUCIOKAYULL 6 MUKpOmpeujune, yenoevlx U JUHelHbX Oegopmayutl, nepemewenui 6
npedcmasumensHom obveme kyba 6emona. Ilpu noeviueHUU UHMEHCUBHOCIU HASDYICEHUSL NPOYECC
0ehopmMuposanuss nepexooum yaice 6 MaUCmpalvbHble MPewunsl, 20e UCHOAb3YEMCs CIPOUMeNbHAsL
MEXAHUKA O8YXKOHCONBHBIX INEMEHMOE OIS PACMANCCHUS, CHCAMUS, NONEPEUHO20 COBUSA U KDYUEHUSL.
B rauecmee ycnosusi npouHocmu 6emona npuHsaml npeoeivbHads UHMEHCUSHOCMb dehopmayuil coguea
ui  yucmolil  cogue. 3HAUUMBIMU  BONPOCAMU  AGNAEMCS MOOYIb Oulamayuu u Kodpguyuenm
nonepeunvix Oegopmayuil, 0L KOMOPbIX NONYUeHbl (OYHKYUU HA 6CeX CMAOUSX HANPANCCHHO-
depopMuposannoeo cocmosHusi Gemona npu 360JI0YUU Nepexood Om MmMpeusuHo0dPaz08anus 00
MASUCMPATILHBIX MPEUYUH.

Huacpavmol  cocamus u  pacmsiceHuss 6emona OAsL UHMEHCUBHOCMU  Oehopmayutl uiu
MUHUMATBHOZ0 HUCIO20 CO8U2A UCNONb3YIOM KacamenvHvle nanpaxcenus 0,6Rpt. [punyunuanshoe

omaudue OUazpammbvl Ha HUCNAOAOWeM YUaACmKe 3aKao4aemcs 6 UCnoIb308anHuu 30eCt npedenbHo2o
conpomuenenus 6emona. Ymenvuienue HanpadiceHull 6 mamepudne, paspyuieHue KOmopo2o HOCUM
«OMPYIBHOULY Xapaxmep — AGIeHUe NPOMUBOECTNECEEHHOe, d NpedeNbHoe COnpomueieHue bemona npu
&p=¢pu U CHUdICEHUA NPUSMEHHOU NpoYHOCmu Ha i-u cmynenu pasio ojRy. Xapakmep

Odehopmuposanus bemona npu 00paszosanuu Oonee PAHHUX MUKPOMPEWUH, a NOMOM HO30HUX
MASUCTPATLHBIX MPeWUr OPUEHIMUPOBAH 800b TUHUU HASPYHCEHUA - NPU CHCAmuy, ub0 nonepex -
01 YCUNUsL pacmadiceHus.

Knrwuesvle cnosa: ¢puzuueckas cyme, conpomusiienue, Oemon, dxiceie300emoH, OUCIOKayul,
mpewurbl, OUNAMAYUsL.
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THE PHYSICAL ESSENCE OF CONCRETE AND REINFORCED
CONCRETE RESISTANCE FROM DISLOCATIONS TO CRACKS

Abstract. The physical essence of resistance of concrete and reinforced concrete from
dislocations, micro-cracks to macro-cracks and its experimental justification is investigated. For the
"eight" structure of crystals of different materials (concrete and steel) a general model in the form of a
sphere was developed. For it the summation of volume sectors, levels - radii from the matrix of sliding
planes (including octahedral and pure shear) is written down. This uses an alternative to the theory of
plasticity in the form of energy interpretation on the surface of the sphere and determining the integral
of the mean square of the tangential stresses. It is important to obtain dislocations in the microcrack,
angular and linear deformations, and displacements in a representative volume of the concrete cube. As
the intensity increases, the deformation process proceeds already to the mainline cracks, where the
double-concole elements of tension, compression, transverse shear and torsion (its internal parameters)
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are refined. Significant issues are the dilatation modulus and transverse coefficient, for which functions
have been developed at the stages of the stress-strain state of concrete during the evolution of the
transition from crack formation to main cracks.

Concrete compression and tension diagrams for strain intensity or minimum pure shear use
shear stresses. The fundamental difference of the stress diagram in the downward section is the use of
the ultimate resistance of the concrete. Stress reduction in a material whose failure has a "tear-off"
character is an unnatural phenomenon, and the limiting resistance of concrete at &, =&y and

reduction of prism strength at the i-th step is ¢jRy . The deformation pattern of concrete during the

formation of earlier microcracks and then later main cracks is oriented along for compression or
across the loading line for tensile force.

Keywords: physical essence, resistance, concrete, reinforced concrete, dislocations, cracks,
dilatations.
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