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Annomayusn. Ilpu Oeticmséuu 20puU3OHMANILHOU GeMPOBOU U  CEUCMUYECKOU HAPY3KU 8
HEeCUMMEMPUIHBIX HECYIYUX CUCEMAX MHOL0IMAICHBIX 30aHUll 803HUKaem Kpyyenue. Ilpuuuna Kpyuenus
3aKAIOYAEMCS 8 NOABNIECHUU IKCYSHMPUCUMEMA NPUTIONHCEHUS. 20PU3OHMATLHOU HASPY3KU MENHCOY YeHMPOM
Mace u yenmpom sicecmrxocmei. Bepmukanvnvie necywue snemenmol naHeabHbiX 30aHUL COCOUHSIOMCS 8
NPOCMPAHCIBEHHYIO CUCTNEMY PASTUYHBIMU Ces3sMU cosuea. Tlooamausocms NIOMHbBIX C8APHBIX C6s3ell 8
HeUHeiHOl NOCMAaHOBKe DAUPYEMCsl Ha IKCNEPUMEHNATbHbIX OQHHbIX HA Oelicmeue cO8U2arouux yCunul.
Tpunumasn 6o eHumanue, Ymo NOOAMAUBOCTNL 3ABUCUM HE MOTILKO OM COBULAIOUe20 8030eUCmEUs, HO U
saeusiemcst  QQyHKyuel — 6vlcomvl  30QHUs,  Heobxoouma  NOAHAs — ouazpamma  0eqopMuposaHus
paccmampusaemol niomuoll cesizu. Bausnue kpymsaweeo eozdeticmeusi Ha nooamiu8oCmb NIOMHBIX
ces13ell panee He paccmampuganoch.

B dannoti pabome npedcmasiiena KOHEUHO-IIEMEHMHASL MOO€eIb, PeANU308ANHASL 8 NPOSPAMMHOM
xomnnexkce ANSYS  ¢pacmenma nanmenvnoco 30anus. Dpacmenm 30anusi onpeodensiics U3 YCio8Us
npo6eoeHUss OANbHEUUUX IKCNEPUMEHMATbHBIX UCCIeO08AHUL NO NPOYHOCMU U  0eDOPMAMUSHOCTU
CBAPHO20  CMBIKA,  COCOUHAIOWE20 08¢  GePMUKATbHblE — Hecywue  KOHCMpyKyuu.  Huciennvim
MOOEUPOBaAHUEeM ONPedeNeHO HANPINCEHHO-0eQOPMUPOBAHHOe COCMOSHUE BEPIMUKAILHOZO NIAOMHO20
CMbIKA NAHENbHbIX 30anuil npu Oeticmeuu cosuea u Kpyuweuus. Lllacoeoe nazpyoicenue uccrnedyemozo
00pasya 6e10ch 6 GePMUKAILHOU U 20PU3OHMANLHOU NaocKocmu. Hcmopusi Hazpyscenuss npunsama 6
nepeomM NpubIUdiCEeHUU camas Npocmas - NponopyuoHamvhas. OnpedeieHa Hecywyas cNOCOOHOCMb U
dehopmamusnocms cmulka npu deticmeuu coguea u kpydenus. Ilonyuenvt ouazpammol deopmuposanus
niomnoz2o cmuika. Onpedeiena npedeivbHdass HAZPY3KA, NPU KOMOPOU CcOeOUHeHUue npespaujaemcs 6
wapnup. Kpymswee sozoeticmgue npugooum K ygeauteHuio no0amuugocmuy niomHou cessu. Pesyiomamut
NPOBEOEHHO20  AHAIU3A  MO2ym  OblMb  UCHONBL308AHBI  NPU  OUASPAMMHOM — Memoode — pacyema
JHCene300emMOHHbIX KOHCIMPYKYUL NAHEbHBIX 30AHULL NOOBEPIHCEHHBIX KPYUEHUIO.

Kniouesvle cnosa: nanenvhvle 30anus, KpyueHue, YeHmp #ecmKocmetl, YyeHmp Macc, Hecyuas
cnocobnocme.
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STRENGTH AND FLEXIBILITY OF VERTICAL JOINTS OF PANEL
BUILDINGS IN SHEAR AND TORSION

Abstract. Under the action of horizontal wind and seismic loads, torsion occurs in asymmetric
load-bearing systems of multi-storey buildings. The reason for torsion is the appearance of an eccentricity
between the center of mass and the center of rigidity of the application of a horizontal load. Vertical load-
bearing elements of panel buildings are connected into a spatial system by various shear bonds. The
deformability of welded butt joints in a nonlinear formulation is based on experimental data on the action
of shear forces. Considering that the deformability of a shear connection depends not only on the shear
force, but is also a function of all forces and stresses along the height of a multi-story building, a complete
deformation diagram of the shear connections under consideration is necessary. The influence of torsional
action on the deformability of shear bonds has not been previously considered.

This paper presents a finite element model realized in the ANSYS software package of a fragment of
a panel building. The building fragment was determined under the condition of further experimental studies
on the strength and deformability of the welded joint connecting two vertical load-bearing structures.
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Numerical simulation determined the stress-strain state of a vertical dense joint of panel buildings under
the action of shear and torsion. Step loading of the investigated fragment was carried out in the vertical
and horizontal plane. The loading history adopted in the first approximation is the simplest — proportional.
The bearing capacity and deformability of the joint under the action of shear and torsion are determined.
Diagrams of the deformation of a dense joint are obtained. The ultimate load at which the joint becomes a
hinge is determined. The torsional effect leads to an increase in the deformability of the dense bond. The
results of the analysis can be used in the diagrammatic method of calculation of reinforced concrete
structures of panel buildings subject to torsion.

Keywords: panel buildings, torsion, center of stiffness, center of mass, load capacity.
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