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STIFFNESS OF REINFORCED CONCRETE STRUCTURES UNDER
BENDING CONSIDERING SHEAR AND AXIAL FORCES (PART 1)

Abstract. The paper provides a physical and computational model for determining the
parameters of limit states of reinforced concrete structures under complex stress state such as
bending with effect of axial and shear forces. The forward and backward transitions for
determining the stiffness matrix coefficients of reinforced concrete bar structures with inclined and
normal cracks have been constructed on the basis of the adopted cross-section discretization
scheme and the duality theorem between force and deformation parameters by A.R. Rzhanitsyn.
Determination of the stiffness of structures in the zone of inclined cracks was performed on the
basis of the model of composite strips into which the zone with inclined cracks is divided. It is
assumed a hypothesis about the character of deformation distribution in a complexly stressed
reinforced concrete element with inclined cracks. For this model the effective shear modulus has
been obtained. It allows to determine the average relative linear and angular strains of concrete
and reinforcement at the point adjacent to the shear joint between inclined cracks. Using this model
and the experimentally obtained value of the relative shear in the inclined crack, the dowel forces in
the reinforcing bar crossed by the inclined crack were determined. The use of the obtained
analytical dependences in the practice of designing reinforced concrete structures allows to clarify
significantly the definition of displacements and width of opening of inclined and normal cracks, as
well as to bring the calculation and physical model based on experimental data as close as
possible.
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’KECTKOCTbH KEJIE3OBETOHHBIX KOHCTPYKIIUH ITPHU N3TUBE C
YYETOM HONEPEYHOM U MPOJOJBbHOM CUJI (HACTH 1)

Annomauus. Ilpugsedenvl Gusuueckas u pacuémuas mooeis Osi OnpedeieHusi napamempos
NPeOeibHbIX COCMOSHUL JHCENe300eMOHHbIX KOHCIPYKYUN NPU CLOHCHOM HANPAICEHHOM COCMOAHUU-
uzeube ¢ NpoooabHOU U nonepeuHvimMu cuiamu. Ha ocnoee npunamoii cxemsl Ouckpemusayuu
NONepPeuHo20 CeyeHuss U meopembl O0BOUCMBEHHOCHU MedHCOy CUNOBbIMU U OepOoOpMAYUOHHBIMU
napamempamu A.P. Poycanuyvina nocmpoeHnvl npsamot u o00pamuulii nepexoo 011 onpeoeieHus
KOIGhPuyuenmos  mMampuysl  JHCECMKOCMU  JHCENC300EMOHHBIX  CINEPIHCHEBLIX  KOHCMPYKYUL  C
HAKAOHHLIMU U HOpMATbHbIMU  mpewunamy. Onpedenienue HcECMKOCMU KOHCMPYKYULL 6 30He
HAKJIOHHBIX MPewur GbiNOJHEHO HA OCHOBe MOOelU COCMAGHbIX NOJOCOK, HA KOMOopble pazousaemcs
30HA C HAKAOHHbIMU mpewgunamu. IIpu smom npunsama zsunomesa O Xapakmepe pdacnpeoeneHus
odeghopmayuii 8 CIONHCHO HANPSIHCEHHOM JHCENe300eMOHHOM INeMeHme C HaKIOHHLIMU mpewunamu. [l
MOl MOOenU NOJY4eH YCI08HbIL MOOYIb CO8U2A NO3BONAIOWULL ONpedesamb CpeoHUe OMHOCUMEeNbHbLE
JIUHElIHble U Yenogble Oehopmayuu 6emoHbl U apmMamypsl 8 mouke npuiearujel K wey cosuea mexcoy
HAKAOHHLIMU mpewunamu. Ha ocroge smotl modenu u ¢ UCHOAL30BAHUEM IKCHEPUMEHMANLHO
NOMYYEHHO20 3HAYEHUs cO8Ued 6 HAKIOHHOU mpewjune onpeoeneHvl HAeNbHble YCUNUs 6
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apMamypHOM CMEpXCHe, NepecekaemMom HAKIOHHOU mpewunou. Hcnonv3osanue nomyyeHHbIX
AHATUMUYECKUX 3A8UCUMOCHE 6 NPAKMUKe NPOeKMUPOBAHUS  JHCeNe300eMOHHbIX  KOHCIMPYKYULL
NO360J5lem He MOJbKO CYUWECMEeHHO YMOYHUMb OnpedeieHue nepemeujenull U WUpuHsl packpulmisl
HAKJIOHHBIX U HOPMATLHBIX MPEWun, HO U MAKCUMATLHO COMUUMb PACUEMHYIO U DUBUYECKYIO MOOEb,
bazupyrowyIocs Ha SKCNEPUMEHMATIbHBIX OAHHBIX.

Knrouesvte cnoea: odicenezobemon, scecmkocmo, Quszuyeckas mMooeiv, pacuémuas Mooelb,
HAKJIOHHAS MPEWUHA, COBUS, HA2ENbHbIU D PEKMm, COCMABHOL CMEPIHCEHD.
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