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JANHAMMUKA BE3BAJTOYHBIX KEJIE3OBETOHHBIX KAPKACOB
COOPYXEHUMU ITPU NOBPEXJIEHUAX IIJIMT NIPOJABJINMBAHUEM

Annomayusn. Paccmompen nooxoo K oyenke OuHaMuieckux 3¢hgexmos 0 sicene300emoHHbIX
KapKacog coopysceHull ¢ 0e30ai0uHbiMU  NePeKpblmuamMu  npu  KOMOUHUPOBAHHBIX 3ANPOEKIMHBIX
so30eticmeusx. Ilepsuunvie 6030elicmauss nPeonoIazaon npesvliueHue IKCRIYAmayuOHHbIX HA2PY3OK,
KOMopoe @bi3bl6aen NOSPEXCcOeHUs Y31d COeOUHEeHUs: NAUMbl U KOJIOHHbL OM NpPoOAGIUBaHUs 00
HACMYNJEHUs 8MOPUUHO20 3ANPOEKMHO20 6030elicmeus. Bmopuunvie 3anpoexmuvie 8030elcmausl
BKIIOUAIOM  PACCMOMpenue YOaleHus U3 pacuemuol cxemvl 11000l U3 KOJAOHH 34 KOHEeUHblil
npoMedcymox epemenu. Ananuz OuHamMuueckux 3Q@exmos 6vinoaHeH HA OCHO8e 08YX HOO0X0008:
nepevlii 0cHogéan Ha SHepzemuueckom memoode I.A. I'enuesa u npeononazaem Kea3UCMAMUUECKYIO
OYEHKY HANPAHCEHH0-0ePOPMUPOSAHHO0 COCMOANUA NOBPEHCOCHHOU CUCEMb, 8MOPOU — AHANU3
nepexooH020 OUHAMUYECKO20 NPOYecca ¢ yHemom Qu3uvecKou u 2eoMempuiecKkoll HeauHetHoCmu.
Ipeonooicen npubaudiceHHbIl NO0X00 K MOOETUPOBAHUIO NOBPEHCOCHULL HCele300emMOHHOU NAUMbL OM
NPOOAGIUBAHUS U PACCMOMPEHbL OdNbHeluUe NePCHeKmugsbl €20 CO8ePUIeHCMBOBANUSA. Ycmanosniena
CmeneHb — ONACHOCMU — 3aNPOEKMHBIX  8030elicmeuti  Ofid  NpeosapumenvHO  NOBPENCOCHHbIX
nPOOasIUeaAHUEM KOHCIMPYKYULL, 4 MAKHCe GIUAHUE IMUX NOBPEHCOCHUT HA JHCUBYYECb KAPKACO8 Npu
3anpoekmmubix  go30eticmeusx. Paccmompen npumep oyeuwku dcusyuecmu Ha MoOenu Kapkacd
nO03eMHO20 NAPKUHea NPU HATUYUU NOBPENCOEHULL OM NPOOABIUBAHUS OIS OOHO20 U3 Y3108 COCOUHEHUSL
RAUMbL U KOTOHHD.

Knrwouegvie cnoea: dcugyyecmn, 3sanpoekmuoe 6o30eticmeue, 0Oe30anouHbIl  KapKac,
npooasusanue, OUHAMUHECKULl AHANU3, Npospeccupyiowee paspyuwenue, 4UcieHHoe MoOeiuposanue,
Jrcene300emontbvle KOHCMPYKYUU.
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DYNAMICS OF REINFORCED CONCRETE NON-BEAM FRAMES
IN CASE OF DAMAGE TO SLABS PUNCHING

Abstract. An approach to the assessment of dynamic effects for reinforced concrete non-beam
frames of structures under combined emergency actions is considered. Primary impacts imply an excess
of operational loads, which causes damage to the slab-column junction from punching to the onset of a
secondary impacts. Secondary impacts include considering the removal of any column from the design
model over a finite time. The analysis of dynamic effects based on two approaches: the first is based on
the energy method of G.A. Geniev and assumes a quasi-static assessment of the stress-strain state of the
damaged system; the second is the analysis of the transient dynamic process taking into account
physical and geometric nonlinearity. An approximate approach to modeling the damage of a reinforced
concrete slab from punching is proposed and further prospects for its improvement are considered. The
degree of danger at emergency impacts for structures pre-damaged by punching, as well as the
influence of these damages on the survivability of frames under these effects, has been established. An
example of assessing survivability on a model of an underground parking frame in the presence of
damage from punching for one of the column-slab joints is considered.

Keywords: progressive collapse resistance, emergency actions, punching shear, dynamic
analysis, column failure, numerical modeling, reinforced concrete structures.
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