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INPOBJIEMA PACKPBITHUSA TPELHIUH B KEJE30OBETOHE

Aunnomauyusn. B cmamve paccmompeHvl pasiuiHvle ACnekmol npooiemMvl OYeHKU PACKPbIMUsL
mpewun 8 Jcene300emone, Onupasch Ha IKCHePUMEHMATbHbIE OAHHbLE, NOJYYEHHbIE 8 UCCIe008aHUSAX
nocieonux iem. Aemopom npeoyodNceHa KiacCupurkayusi munoe mpewjut, 66e0eH psi0 HOBbIX SUNOMmes,
VCMAHOBIEHHBIX IKCNEPUMEHMANbHO 3Phexmos Oepopmuposanus dicese300emona 6 30He Mpewjun.
Cohopmynuposarnvie Ha 3moll 0OCHO8e NPUHYUNDBL GKIIOUAION CXEMbl PACAPEOeNeHIUe CULOBbIX NOMOKO8
MedNCOy MpewunHamu, NOHIMUe O NPO2PeCcCUPyiOUfUX MasuCmpaibHblX MpPeujuHax u 0eqhopMayuoHHOM
aghghexme 6 dicenezobemone - CREYUAaIbHOM OBYXKOHCOJIbHOM JJieMeHme 8 MeCmHOU obnacmu 0KoJo
bepe206 mpewunvl, Hogble 060OUeHHbIE 2UNOMe3bl, MeoPeMbl U (PYHKYUOHANbL O JUHEUHbIX U Y2/L08bIX
dehopmayusax coxcamoil u pacmsiHymou 30H CEeYeHUU HCeNe300eMOHHbIX INEMEHMO8 HA 6CEX YPOBHSX
ynpyzo-niacmuyecko2o oegopmuposanus. [Ipeonoscennas mModeib COCMABHLIX CMEPJICHEU 6 Bude
COUHUYHBIX NOJOCOK OJiL ONPeOeNeHUsl HCeCmKOCMU YUYACMKA JHcene300emoHa ¢ nepecekarouuMucs
MpewuHam NO360UNA HA NOPSIOOK COKPaAmums OuppepenyuaivHble YPaGHeHUs Meopuu COCMAGHLIX
cmepoichell. Yemanosnena cés3b U npuéedenvbl AHAIUMUYecKue 3a8UCUMOCmu Ol NepemeujeHull 8
mpewune C packpvlmuem u CO8USOM ee bepe20s8, onpeoeiien 2ASHbIU GeKMOp NepeMeweHull u y2oi
pasnodelicmeylowjell  ycunuii 8 apmamype, nepecexaioweu mpewuny. Ilocmpoenvl pacuemmvle
3A6UCUMOCTUL OI51 ONPEOEICHUSI YPOBHEBbIX PACCMOSIHUL MENCOY MPEUWUHAMU U WUPUHBL PACKPbIMUS
mpewun. B pamkax obweli Memoooniocuu paccmMampusaemol npodiemvl pPACKpblmus Mpeujur 6
Jicesie3obemone ¢ UCNOAb306AHUEM  CQOPMYIUPOBAHHLIX — NPUHYUNOS  NOCMPOeHa  obuas
KOMOUHUPOBAHHASI YUCTICHHO — AHAIUMUYECKAST MOOEIb CIMPOUMENIbHOU MeXAHUKU Jcene300emona
(MPMC), yuumvisaiowas oegopmayuonnvlii d¢pgpekm 6 mpeujune, MoOeaupyemvlil 08YXKOHCOIbHbIM
anemenmom ([{K3), munvl mpeuwur, npocmpanCmeeHHyio NOSEPXHOCIMb pacnpedeieHus: 0ehopmayull 8
CeueHuu ¢ MmMpewuHol U Opyeue YCMAHOGNIEHHbIE IKCHEPUMEHMANILHO OCOOEHHOCHU MEXAHUKU
Jicenie30bemona.

Kniouesvie cnosa: s¢hpexm  owcenezobemomna,  2unomesvi,  pacyemmHvie  MOOEU,
Odehopmayuonnviii. 3¢hghexm, wupuna packpvlmusi mpewut, O08YXKOHCOIbHBIL NEMEHNM, YUCTEHHO-
AHATUMUYECKUL MemoO.
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THE PROBLEM OF CRACK OPENING IN REINFORCED CONCRETE

Abstract. The article discusses various aspects of the problem of assessing crack opening in
reinforced concrete based on experimental data obtained in recent studies. The author proposed a
classification of crack types, introduced a number of new hypotheses, established experimentally the
effects of deformation of reinforced concrete in the crack zone. The principles formulated on their basis
include schemes for the distribution of force flows between cracks, the concept of progressing main
cracks and the deformation effect in reinforced concrete - a special two-console element in the local
region near the crack banks, new generalized hypotheses, theorems and functionals about linear and
angular deformations of the compressed and tensile zones of reinforced concrete element sections at all
levels of elastic-plastic deformation. The proposed model of composite rods in the form of single strips
for determining the stiffness of a section of reinforced concrete with intersecting cracks has made it
possible to reduce the differential equations of the theory of composite rods by an order of magnitude
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when solving such problems. The connection is established and analytical dependences for
displacements in the crack with opening and shear of the crack banks are given. The main vector of
displacements and the angle of equidirectional forces in the reinforcement crossing the crack are
determined. Calculated dependences for determining the level distances between cracks and crack
opening widths are constructed. Within the framework of the general methodology of the considered
problem of crack opening in reinforced concrete, using the formulated principles, a general combined
numerical-analytical model of the structural mechanics of reinforced concrete is constructed, which
takes into account the deformation effect in the crack modeled by a double cantilever element, the types
of cracks, the spatial surface of strain distribution in the cross section with the crack and other
experimentally determined features of the mechanics of reinforced concrete, cracks types, spatial
surface of strain distribution in the cross-section with a crack and other experimentally determined
features of reinforced concrete mechanics.

Keywords: reinforced concrete effect, hypotheses, computational models, deformation effect,
crack opening width, two-concole element, numerical-analytical method.
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