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KECTKOCTbD KEJE3OBETOHHBIX KOHCT}’YKHHFI ITPU U3I'UBE
HOINEPEYHOU U ITPOAOJBHOU CUJIIAMH

Annomauyun. B cmamve paspabomana mooensb 011 eOUHUYHBIX COCMABHLIX NOAOCOK 8 DlIoKe —
KIUHE U APKAX MeHcOy HAKTIOHHLIMU MPEWUHAMU, A MAKHCE GLINOJIHEHA anNPOKCUMAYUSL NPIMOY2O0TbHbIX
NONEPEYHBIX CEYEHUT C NOMOWbIO MAIbIX KEAOPAMOE 8 INEMEHMAX MAMPULbL.

M3 ananuza pabom H.U. Kapnenxo u C.H. Kapnenxo nonyuenvi «nacenvuviey ycumus Qg 6

NPOOONbHOU PACMAHYMOU apmamype u cosue mpewunvl Ag, Kax QYHKYuu WupuHbl pacKkpblmus u

Oepopmayuii  bemona 6 sasucumocmu om Kocumyca yera 6. Ilpu omom  onpedenenvt
9KCHEPUMEHMATIbHbIE «HA2ENbHbIEY VYCUUS Qs,exp U 3a8UCUMOCIU COBU2A MPEUUHBI Acrc,exp om alhy

6 6U0e DKCNOHeNMbl 0115 0eOpMayull apmMamypol &g -Mg 3 u paccmosnnus |y .

Ha ocnoee npunamuvix 2unome3 NOJyYeH YCIOSHbIL MOOYIb cO6ua weéa &py OAsl NONOCKU
COCMABHOU KOHCMPYKYUU eOUHUYHOU ONUHbI NPU U3BECMHOU PASHOCMU CPEOHUX OMHOCUMETbHBIX
JIUHEIHbIX U Yeno8blx Oeghopmayuti bemona (unu apmamypsi). Dmo no360Jsem CHU3UMb HOPAOOK
cucmemvl Ougepenyuanvhbix ypagrHeHuti Pacanuyblna, a maxce nOIYyYUMyb 8 KA#COOM Ule CYMAapHble
Yyenosvle 0eQopMayUL ¥ 4y sitch sum.i 0€MOHA U «HazenbHblY dhdexm apmamypol. Ipu smom KpueusHol
COCMABHBIX CMEPHCHEU CEA3AHbL C CYMMAPHBIM ULUDAIOWUM MOMEHMOM 8 CHIEPICHE U3 HECKONbKUX
opycves u cymmoui ux scecmrocmeil. Ilapamempol mampuysl dcecmxocmu O CHcamoil 30Hvl bemona u
paboueii apmamypel NOAYUEHbl U3 peuwieHus CUcmemvl YpAaeHeHull pasHosecus, oegopmayui u
Qusuueckux coomHoueHul.

Knroueevie cnosa: mampuysl scecmkocmu, NONEPeyHds Cuid, eOUHUYHble COCABHbIE NOTOCK,
ApKU ¢ HAKJIOHHBIMU MPEWUHAMU, MOOYIb W6A U KPUBU3HA, AHKEPOBKA, Oughpepenyuanbibie ypasHeHus.
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STIFFNESS OF REINFORCED CONCRETE STRUCTURES UNDER
BENDING WITH TRANSVERSE AND LONGITUDINAL FORCES

Abstract. The authors developed a model for single reinforced concrete strips in block wedge
and arches between inclined cracks and approximated rectangular cross-sections using small squares in
matrix elements. From the analysis of the works of N.I. Karpenko and S.N. Karpenko the "nagel" Qg

forces in the longitudinal tensile reinforcement and crack slip A, as a function of the opening width and
concrete deformations in relation to the cosine of the angle @ . The experimental ' nagel " forces Qs,exp

and crack slip Agycexp dependences for the connection between Agycexy and a/hg in the form of an

exponent for the reinforcement deformations &5 -mg 3 and spacing |, are determined. The forces have

been calculated for two to three cross-sections (single composite strips) of reinforced concrete structures.

On the bases of accepted hypothesis, a new effect of reinforced concrete and a joint modulus &,
in a strip of composite single local shear zone for the difference of mean relative linear and angular
deformations y ,, «itcnsi Of Mutual displacements of concrete (or reinforcement) are developed. The

hypothesis allows one to reduce the order of the system of differential equations of Rzhanitsyn and to
obtain in each joint the total angular deformations of concrete and the "nagel™ effect of reinforcement.
The curvature of the composite bars has a relationship from the total bending moment of the bars to the
sum of the rigidities. The stiffness physical characteristics of the matrix from the compressed concrete



area and the working reinforcement are obtained in a system of equations of equilibrium and
deformation, as well as physical equations.

Keywords: rigidity matrices, shear force, unit compound strips, arches with inclined cracks,
suture modulus and curvature, anchors, differential equations.
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