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EXPERIMENTAL AND THEORETICAL STUDY OF THE REINFORCED

CONCRETE FLAT SLABS WITH THE CENTRAL SUPPORT LOSS

Abstract. The paper experimentally and theoretically considers the issues of assessing the
robustness of reinforced concrete structural systems with flat slabs in an accidental design situation.

The methodolody of experimental studies for two scale models of a flat slab fragment in the
case of removal of the central support under static (sample FS-1) and dynamic (sample FS-2) loading
are presented. Based on the data obtained, the analysis of the main mechanisms of resistance of flat
slabs to progressive collapse was carried out.

The article presents a theoretical approach to a direct quantitative assessment of robustness,
which is based on the provisions of the energy balance of a damaged structural system in an accidental
design situation. The proposed solutions make it possible to determine the non-linear quasi-static "load-
displacement™ reaction and the ultimate dynamic resistance for reinforced concrete structural systems
with flat slabs in the case of removal of the vertical key element.

Keywords: flat slab, robustness, resistance mechanism, membrane action, dynamic resistance,
energy balance method.
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lEpeCTCKHﬁ rOCYAAapCTBEHHBIM TEXHUYECKUN YHUBEPCUTET, I'. bpect, benapyce

IKCHEPUMEHTAJIBHBIE U TEOPETUYECKKHUE UCCJIEAOBAHUA

’KEJE30BETOHHBIX IIJIOCKUX NEPEKPLITUM ITPU YJIAJIEHUN
HEHTPAJIBHOMU OIIOPHI

Annomayusn. B pabome 3KChepuMeHmMaibHO U MEOPemu4ecKy paccMompensl 6ONPOCHL OYEHKU
aAcUYUeCmu Jcene300emOHHBIX KOHCIPYKMUBHBIX CUCTEM € NIOCKUMU OUCKAMU NEPEKPLIMULL 8 0CODOU
pacuemuoll cumyayuu.

Ilpeocmasnena Mmemoouka npogedeHUss OIKCNEPUMEHMATbHLIX —UCCIe008aHUll 01  08YX
MacumabHbix Modenel pasmenma ni0CKO20 NepeKpulmus @ Ciyyae YOaieHUs YeHmpaibHOl Onopbl
npu cmamuveckom (obpaszey FS-1) u ounamuuecxom (obpaszey FS-2) naepyscenusx. Ha ocnosanuu
NONYYEHHbIX OAHHbL GbINOAHEH AHAIU3 OCHOB2bIX MEXAHUBMOS CONPOMUBNEHUS. NIOCKUX OUCKO8
nepexpuLmus NPOSPECccupyiowemy oopyuLeHuio.

B cmamve npeocmasenen meopemuueckuii. N0OX00 HPSIMOU  KOAUYECMEEHHOU OYEHKU
AHCUBYUECU, KOMOPBIL OCHOBAH HA  NONONCEHUSX IHEPLeMUYECKO20 OAlaHcd NOBPENCOeHHOU
KOHCIPYKMUBHOU cucmembl 6 0coboil pacuemnot cumyayuu. IIpednoscennvle peujeHust no3eosiom
onpedenums HEMUHEUHYI0 K8AZUCIAMUYECKYI0 PeaKyuio «HA2py3Ka-nepemMeujeruey u GeIuduHy
nPedebHO20 OUHAMUYECKO20 CONPOMUBTICHUSL OISl JHCeAe300eMOHHbIX KOHCMPYKMUGHbIX CUCTEM C
RAOCKUMU OUCKAMU NEPEKPLIMULL 6 CIyYae YOALeHUsl 6ePMUKATLHO20 KIIOYE8020 dNeMEHMA.

Knioueevie cnosa: nnockoe nepekpvimue, JICUBYYECMb,  MEXAHUIM — CONPOMUBGTLEHUS,
Membpanuvlli d¢pghexm, Ounamuueckoe conpomueieHue, NOBPeNCOEeHHAs CUCmeMa, IHepeemuuecKull
bananc.
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