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TAIMOTE3BI O JEMJAHALIIMUA CEYEHUS OT JE®@OPMALIANA CABUT A
B )KEJE30BETOHHBIX KOHCTPYKLMSX, UCTIBLITBIBAIOIIMX
KPYUEHME C U3TMBOM

Annomayun. B cmamve npogeden ananuz cunomes 0 OenIanayuu yenoevix degopmayuii 8
JHcene300emMoHHbIX KOHCMPYKYUAX npu useube ¢ kpyuenuem. Paccmompen npocmoul cnoco6 u3z
cemelicmea  MemoO  CemoK On  ANAPOKCUMAYUU  0eqpopmMayutl  CIONCHbIX — (DYHKYUL  npu
PACCMAMPUBACMOM CILONCHOM HANPAANCEHHOM cocmosiHuu. Tlocmpoenvl u npoananu3uposansl Inopbl
Vel08bIX U JUHEUHbIX Oeopmayuii 6 MAaKux KOHCMPYKYuU OJisi HAXO0NCOeHUs Imux Oedopmayutl,
uzeubarowux U Kpymawux —MOMEHMOS GOCHPUHUMAEMbIX OemoHOM — cocamoi  obnacmu ¢
UCNONL308AHUEM NPUHAMBIX 2UNoOme3 U KOIQOUYUeHmos O Npoeyuposanusi HOPMATIbHbIX U
KacamenbHblx Hanpsoicenutl (Oegpopmayuii) nocpedcmeom OUAZpamm cxicamozo bemona u paboueti
apmamypel.  Annpoxcumayuell  pacuemHo20 — CeueHus ~ MAIbIMU - KEAopamamiu — HOCMPOeHd
NPOCMPAHCMBEHHAsL  NOBEPXHOCb  Oehopmayutl, ¢ COOMBEMCMBYIOWUMY  2PAOUCHMAMU — MUX
Odeghopmayuil 6 ceueHuu ¢ MPEWUHOU U HA IMOU OCHOBE 3ANUCAHbL GbIPANCEHUST OISl CYMMAPHBIX
npodoavhblx deghopmayuti u depopmayuii coguea @ cevwenuu nemenma npu uzeude ¢ kpyvenuem. C
ucnonvsoganuem  MembpanHol — amanocuu  Qyukyuti  Hanpscenuii  Tumowenko-I'yovepa  u
NPEONIONCEHHO20 BAPUAHMA HOBBIX CLONCHBIX PYHKYUU U3 ceMelicmea Memoodd Cemox nposeoer anaius
NOPEUHOCIIU HAXONCOCHUU 3HAUCHUSL CTIONCHBIX (DYHKYUL 6 PACCMOMPEHHbIX XAPAKMEPHBIX MOUKAX
(2%) u 6 mobLIX Moukax nonepeuno2o ceuerus (7%).

Hcnonvzosanue npeonodiceHHvix 2unome3 u NPUGeOeHHO20 BaAPUAHMA CAONCHBIX QYHKYULL
nO380Aem YHUMblEams OenIAHAYUIO CONCHOHANPANCCHHO20 CEUeHUsL HCeNe300eMOHHO20 INEMEHMA C
MPeWUHaMu, UCHLIMbIBAIOWE20 U32UO C KpyueHuem.

Knrouesvie cnosa: Oununelinas noeepxHOCHb, ONACHASL NPOCMPAHCMEEHHAS MPEWUnd,
Odeghopmayuonnviii dhpexm dicenezobemona, Oennanayus, 2paduenm, 6eKmopwvl, Guopsl, hopma
INIOPbI.
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DEPLANATION HYPOTHESES FOR ANGULAR DEFORMATIONS IN
REINFORCED CONCRETE STRUCTURES UNDER COMBINED TORSION
AND BENDING

Abstract. The article analyzes the hypothesis of deplanation of angular deformations in
reinforced concrete structures during bending with torsion. A simple method from the field of the grid
methods for approximating the deformations of complex functions under the 3D stress state is
considered. Diagrams of angular and linear deformations in such structures were built and analyzed to
find these deformations, bending and torques perceived by the concrete of the compressed area using
the accepted hypotheses and coefficients for projecting normal and shear stresses (strains) through
diagrams of compressed concrete and working reinforcement. Approximating the calculated section by
small squares, a spatial surface of deformations was constructed. This is with the corresponding
gradients of these deformations in the section with a crack, and on this basis, expressions were written
for the total longitudinal deformations in the section and shear deformations in the section of the
element during bending with torsion. Using the membrane analogy of the Timoshenko-Goodyear stress
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functions and the proposed version of new complex functions from the field of the grid method, an
analysis was made of its error, when we find the value of complex functions at the considered
characteristic points (2%) and at any points of the cross section (7%).

The use of the proposed hypotheses and the given version of complex functions makes it
possible considering the warping of the 3D stressed section of a reinforced concrete element with
cracks undergoing bending with torsion.

Keywords: bilinear surface, dangerous spatial crack, deformation effect of reinforced
concrete, deplanation, delta jump functions, vectors, fibers.
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