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PACUETHBIIA AHAJIN3 CIIOCOBOB SAINATBI MOHOJIMTHBIX
KAPKACOB MHOI'O3TAKHBIX 3/IAHUU C IIVIOCKUMUAU
HEPEKPBITUAMMUA OT NPOT'PECCUPYIOLIEI'O OBPYHIEHUA

Annomayusa. B pabome npugedenvl Hosble KOHCMPYKMUSHbIE peuleHus Ol 3aujumol
MOHOIUMHBIX KAPKACOE MHO20IMAIICHBIX 30AHUL C NAOCKUMU NEPEKPLIMUAMU OM NPOSPECCUPYIOU)e20
obpywenusa. Ilpu smom paccmompeno 08a 8apuanma YCunenus npuonoOpHvIX 30H - 30H CONPANCEHUS
nAUMbL ¢ KOJNOHHOU, obecneuusaroujie 8OCHpUAIUe NUKOBLIX U3UOATOWUX MOMEHTNOE NPU BHE3ANHOM
UBMEHEHUU CUTI0BbIX NOMOKOG KOHCMPYKMUBHOU CUCMEMb, GbI36AHHOM YOAnNeHUeM OOHOU U3 HECYuux
KOOHH. 1-UI eapuanm - ycuienue ¢ npumMeHeHuem MemaiiuiecKux niacmun-6cmagox, 2-u eapuanm —
ycunenue ¢ npuMeHeHueM HNPUONOPHLIX KAPKACO8 C HAKIOHHLIMU aPMAMYPHLIMU  CIMEPICHAMU.
YucnennblMu Uccie008anUAMU ppacmenma paccmampusaemo2o MOHOIUMHO20 KapKaca 30aHus no
NepPBUYHOLL PACUemHOU cXxeme Ha Oelicmeue NPOeKMHOU Ha2py3Ku 1 N0 8MOPUYHOU PACYemHOU cxeme Ha
3anpoexmuoe 8o30eucmeue NoKa3aHa 3PHexmueHocms nPeosioNHCEeHHbIX KOHCIMPYKMUBHBIX pPeueHUll
VCUNEHUsL 30H CONPANCEHUs. NAUM NIOCKUX NEPeKpblmull ¢ KOJOHHbIMU ONsl 3AUUMbl MOHOTUMHBIX
KapKacoe 30aHUli Om npozpeccupyioueco o0pyuweHus. YcmaHnoeneno, u4mo 6 pacCMOmpeHHOM
YUCIEHHOM NpumMepe pacxoo Cmaiu npu NPUMEHeHUU 6apuanma apMupoeaHus NPUONOPHOU 30HbL
KapKacamu ¢ HaKIOHHbIMU CIMEPIUCHAMY, NPU NPOYUX PABHBIX YCIIOGUAX, CHUdICaemcs 00 46%.

Knrwouesvie cnosa: owcene3obemon, MHO20IMAadCHble 30aHUs, NIOCKUE NEPEeKpbimis,
npozepeccupyioujee obpyuierue, pacuemmblil AHAIU3.
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COMPUTATIONAL ANALYSIS OF METHODS FOR PROTECTING
MONOLITHIC FRAMES OF MULTI-STOREY BUILDINGS WITH FLAT
FLOORS FROM PROGRESSIVE COLLAPSE

Abstract. The paper presents new design solutions for the protection of monolithic frames of
multi-storey buildings with flat floors from progressive collapse. At the same time, two variants of
strengthening the support zones - the zones of coupling of the plate with the column, providing the
perception of peak bending moments in the event of a sudden change in the force flows of the structural
system caused by the removal of one of the supporting columns, are considered: the 1st variant-
reinforcement with the use of metal insert plates, the 2nd variant - reinforcement with the use of support
frames with inclined reinforcing rods. Numerical studies of a fragment of the considered monolithic
frame of a building according to the primary design scheme for the effect of the design load and
according to the secondary design scheme for the out-of-design impact show the effectiveness of the
proposed design solutions for strengthening the interface zones of flat slabs with columns to protect the
monolithic frames of buildings from progressive collapse. It is established that in the considered
numerical example, the steel consumption when using the option of reinforcing the support zone with
frames with inclined rods, other things being equal, is reduced to 46%.

Keywords: reinforced concrete, multi-storey buildings, flat floors, progressive collapse,
computational analysis.
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