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JIMHAMMWKA ®UBPOXKEJE30OBETOHHOM IIJINTHI HA TOJATJINUBBIX
OITIOPAX IIPX ITIEPEMEHHOM 1O IIVIOITAIN UMITYJBbCHOU
HAI'PY3KE

Annomayun. Cmamvs nocesuwaemcs YUCICHHOMY AHAAU3Y HANPSIHCEHHO-0eOPMUPOBAHHOZO
cocmosiHust  pubpoICcene300eMOHHbIX  NAUMHBIX ~ KOHCIMPYKYUL  NPU  A8APUIHBIX  OUHAMUYECKULL
soz0eticmeusix.  Paccmampusaemcst  cO0pHas — nauma  NOKPuIMus — 3GUIUMHO20  COOPYIICEHUS,
3a2nybnenno2o 6 epynm. Yoapruie 8030€icmeus HA NAUNY CUUMAIOMCs UMNYAbCHoIMU. TIpuyuno ux
BO3HUKHOBEHUSI NONAAEMCSL 63DbI8 HA NOGEPXHOCMU 3eMIU ULU UHOU UMRYIbC, NEPeOaiouwuiics yepes
epyum na xoncmpyxyuto. HMccnedyemes usmenenue 6o eépemenu komnowenmos HIC 6 6Gemone u
apmamype npu usmeHenuu nooamausocmu onop. Paccmampusaemcs 6ozmodcnocmes dicecmrozo unu
VAPY2ORIACMUYECKO20 0ehOpMUPOBAHUsL ONOP NpU YOapHoM 6o30eticmeuu. Ha xonkpemnom npumepe
nOKa3ana 3 pexmusHocms npeodiazaemMo20 nooXo0a Npu CUMMEMPUYHOM HASPYHCEHUU UMNYIbCHOU
HAZPY3KOIL C YUemom nepemMeHHoll niowaou namua yoapa. duciennoe mooeruposanue nokasaio, 4mo
KAK npu CMamuyeckom, mMak U npu OUHAMUYECKOM OO0SDYJICEHUU NAUMA paspyuaemcs no
@ubpobemony ¢ 06pazoeanuem 8AHMOBO20 MEXAHUZMA, NPU IMOM COXPAHSSL CEOUCMBO HCUBYHECHIU
npu obecnevenuu Hepaspywaemocmu apmanmypul. 1Iokazano, 4mo ucnoivb308aniue HOOAMIUBHIX ONOP
uspaem cywecmeeHHyio poib 8 OeMnUpPosanHuy Koiebanuti U no360Jsem pecyiupoeams KaKk yposeHsb
MeXaHuueckou  Oe30nacHOCMuU  KOHCMPYKYuu, mMaxK U ee MAmepuaioeMKkocms. Ycmanoenena
HeoOX00UMOCHb U AKMYAIbHOCHb ONPeOeNeHUs. (PaKMUUecKux 0eMnpupyiowux c8oUCmMs KOHCMPYKYUil
paccmMampusaemo2o mund.

Kniouesvie cnosa: owcugyyecmv, UMNHYIbCHOE — BO30elicmgue, OUHAMUYECKUU  AHAIU3,
Odemngpuposanue,  yucienHoe MOOeIuUposanue,  Hcene30DemoHHvle — KOHCMPYKYUY, — 3aujummble
COOpYIICcenUs.

A.V. ALEKSEYTSEV?, N.S. KURCHENKO?, S.A. SAZONOVA!
!Moscow State University of Civil Engineering, Moscow, Russia

FIBRO REINFORCED CONCRETE PLATE DYNAMICS ON
DEFORMABLE SUPPORTS WITH VARIABLE AREA OF BLAST LOAD

Abstract. The article is devoted to the numerical analysis of the stress-strain state of fiber
reinforced concrete slab structures under emergency dynamic impacts. A prefabricated cover slab of a
protective structure buried in the ground is considered. Shock effects on the slab are considered to be
blast ones. An explosion at the ground surface or another impulse transmitted through the ground to the
structure is assumed to be the cause of their occurrence. The change in time of the components of the
stress-strain in concrete and reinforcement is investigated in case of change in the suppleness of the
supports. The possibility of rigid or elastoplastic deformation of supports under impact action is
considered.

By means of a concrete example, the efficiency of the suggested approach is demonstrated under
symmetric loading by a blast load taking into account a variable shock spot area. Numerical modeling has
shown that under both static and dynamic additional loading the slab fractures along the fibro concrete
with the formation of a cable mechanism while preserving the survivability property of the reinforcement.
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It is shown that the use of compliant supports plays an essential role in damping of vibrations and
allows to regulate both the level of mechanical safety of the structure and its material capacity.

The necessity and urgency of determining the actual damping properties of the structures of the
considered type has been established.

Keywords: survivability, impulse action, dynamic analysis, damping, numerical modeling,
fibro reinforced concrete structures, protective structures.
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