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JAE®OPMUPOBAHUE ®UBPOBETOHA ITPU OJHOKPATHOM
JJUHAMHWYECKOM BO3JEVMCTBUU C YUETOM BJIUSAHUA
HAYAJIBHBIX HAITPAXKEHNHU OT CTATUYECKOU HAI'PY3KH

Annomayun. Ananuz npeocmasnieHHbIX 6 HAVUHOU Jumepamype 3KCHepUMEHMANIbHbIX
UCCNICO08AHULL YKA3bIBAEM HA MO, YMO HPOYHOCMb U 0ehOpMamusHocms Gubpobemona npu e2o
OUHAMUYECKOM QOSPYICEHUU MOJICem 3A6UCemb ON HAYAIbHO20 YPOGHSA HANDANCEHUL, Gbl36AHHbIX
npedsapumenbHo NPULONCEHHON CMAmMu4eckol Hazpyskou. B cesasu ¢ smum yeavio O0aHHOZ2O
UCCe08aHUs.  AGNANOCH — NOCMPOEHUE — YCOBEPUICHCMBOBAHHBIX — MoOenell  0eqhopMuposanust
pubpobemona sxkcnIYaMupyemvix Gubpoicene300emonHHbIX KOHCMPYKYULL HeCYyWux CUcmem 30aHull u
coopydicenuil. npu  Ux OUHAMUYECKOM OO0SDYJNCEHUU C VHemOM HEeIUHEUHO YApY2020 3aKOHA
0ehopMUpOBaHIUsE MAMEPUANA HA IMANE HASPYICEHUS. CIMAMUYECKOU HASPYSKOU, d MAKHCe USMEHEHUS.
napamemposg s3K020 CONPOMUBIEHUS 8 Npoyecce Hazpyycenus. B kauecmee modenu cunogozo
conpomueienus  HuOpPoOEmMoHa HASPYICEHHBIX  DUOPOICEe300eMOHHbIX  KOHCMPYKYULL  NpU  UX
OUHAMUYECKOM O002PYICeHUU, BbI36AHHOM ABAPUIHOU cumyayuetli, npuxsma moodeiv Kenveuna -
Dotiema ons ynpyeo-esaskoco meaa. Ha ocnoseanuu npunsmoi mooenu ROAYHUEHO AHATUMUYECKOe
pewenu ougghepenyuanbHo2o ypaeHenus 00HOOCHO20 Cacamus pubpodbemona npu e20 0OHOKPAMHOM
OUHAMUHECKOM QOSPYHCEHUU C NPOU3BOTLHO20 YPOBHSL OCUCMEYIOUUX 8 HeM HAUAIbHBIX HANPINCEHUL
oM npeodeapumesibHO NPULONCEHHOU cmamuyeckol naepysku. IIpednodicen ua2o80-umepayuonnbiil
noox00 K OnpedeieHul0 napamempos ouazpamm COCmosiHus —@ubpobemona npu  CMAmuKo-
OUHAMUHECKUX PENHCUMAX HAPYNHCeHUS. AHANU3 NOIYUEHHBIX 3A6UCUMOCIIECT MENHCOY HANPINCCHUAMU U
deghopmayusamu nOKA3bI6ACM, UMO YCIUYCHUU VPOGHS HAYWILHLIX HANPSNCEHUL, O0elicmeyiomux 6
corcamom 6emoHHOM dNEMEHMEe HA MOMEHM NPULONCEHUSL K HeMY OUHAMUYECKOU HASPY3KU, NPUBOOUM K
CHUICEHUIO OUHAMUYECKOU NPOYHOCTU OEMOHA NPU OOHUX U MeX JHCe NAPAMempax 8030etCmeEUs.

Knwuesvle cnosa: gubdbpobemon, ounamuueckoe ozoeticmeue, O0eqhopMaAyUOHHASL MOOeb,
OuHaMu1eckoe ynpouHenue, ynpy2o-easkoe meno, mooenv Kenveuna-Dotiema, neaunelinas ynpyeocms,
cmamuyeckoe Hazpyicenue.
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DEFORMATION OF FIBER CONCRETE UNDER A SINGLE DYNAMIC
IMPACT TAKING INTO ACCOUNT THE INFLUENCE OF INITIAL
STRESSES FROM THE STATIC LOAD

Abstract. An analysis of the experimental studies presented in the scientific literature indicates
that the strength and deformability of fiber-reinforced concrete under dynamic additional loading may
depend on the initial level of stresses caused by a preliminarily applied static load. In this regard, the
purpose of this study was to build improved models of fiber-reinforced concrete deformation of
operated fiber-reinforced concrete structures of bearing systems of buildings and structures during
their dynamic additional loading, taking into account the nonlinearly elastic law of material
deformation at the stage of loading with a static load, as well as changes in the parameters of viscous
resistance during loading. As a model of the force resistance of fiber-reinforced concrete of loaded
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fiber-reinforced concrete structures during their dynamic additional loading caused by an emergency
situation, the Kelvin-Voigt model for an elastic-viscous body was adopted. On the basis of the adopted
model, an analytical solution of the differential equation of uniaxial compression of fiber-reinforced
concrete was obtained under its single dynamic additional loading from an arbitrary level of initial
stresses acting in it from a previously applied static load. A step-iterative approach to determining the
parameters of state diagrams of fiber-reinforced concrete under static-dynamic loading conditions is
proposed. An analysis of the obtained dependences between stresses and strains shows that an increase
in the level of initial stresses acting in a compressed concrete element at the moment a dynamic load is
applied to it leads to a decrease in the dynamic strength of concrete with the same impact parameters.

Keywords: fiber-reinforced concrete, dynamic action, deformation model, dynamic hardening,
elastic-viscous body, Kelvin-Voigt model, nonlinear elasticity, static loading.
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