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NUMERICAL STUDY OF THE BEHAVIOR OF RC BEAM AT HIGH
TEMPERATURES

Abstract. The numerical study focuses on analyzing the structural response of reinforced
concrete (RC) beams at high temperatures. Gaining more insight into the behavior of reinforced
concrete (RC) structures at high temperatures and the material properties of steel reinforcement and
concrete are the main goals of this research. To conduct this analysis, finite element analysis (FEA)
using the ABAQUS software package is adopted. FEA allows for the simulation of the behavior of the
RC beam under fire by inputting relevant parameters, such as material properties, dimensions, and
temperature. The program calculates the temperature distribution within the structure and predicts the
resulting structural responses. Two phases are applied: before and after exposure to fire. Both normal-
strength concrete (NSC) beams and high-strength concrete (HSC) beams are considered. The results
indicate that high temperatures have a detrimental effect on the overall behavior of concrete beams. At
600°C, the residual strength of HSC beams is shown to be twice that of NSC beams.
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YUCJIIEHHOE UCCJIEJOBAHME ITOBEJIEHMUS KEJIE3OBETOHHBIX
BAJIOK ITPU BBICOKUX TEMIIEPATYPAX

Annomayun. Hucrennoe uccredoganue cocpeOOmo4eHo Ha aHauze CmpyKmypHoU peakyuu
arcenezobemonnvix (RC) 6anox npu evicokux memnepamypax. Llenvio 95moeo uccne0o6anusn A61Aemcs
Oonee 2nyboKoe NOHUMAHUE 020, KAK JHcene300eMmoHHble KOHCMPYKYuUu 6e0ym cebs npu 6030eticmeui
NOBBIULEHHBIX MeMNepamyp U Kax Mo 6lusem Ha C8OUCTNEA Mamepuanos OemoHa u CmanbHOU
apmamypwl. [na nposedenus 3mo20 aHAIu3a UCNOIb3YeMca aAHATU3 MeMOOOM KOHEUHbIX DNIeMEHMO8
(FEA) c¢ ucnonv3oganuem naxkema npocpammuozo obecneuvenus ABAQUS. FEA noseonsem
Mmooenuposams nogederue RC-6anku noo noxcapom nymem 68004 COOMEEHCMEYIOWUX NAPAMEmMPOs,
mMakux Kak ceolicmea mamepuana, pasmepvl u memnepamypa. Ilpoepamma paccuumvigaem
pacnpeoenenue  memnepamypbl  GHYMpU — KOHCMPYKYUU U NPOSHO3UpYEm  pe3yavmupyroujue
cmpykmypuvle  peakyuu. Ilpumenaromes 0ee gaszvi: 0o u nocie  B030elcmBuUs  noxcapd.
Paccmampusaromes banku xax us Hopmanvrozo 6emona (NSC), max u u3 evicokonpounozo 6emoua
(HSC). Pesyromamol noxaszeieaiom, 4mo GbiCOKUe MeMNepamypbl OKA3vleaion nazybHoe GusiHue Ha
0bwee nosedenue bemonnvix banox. Iokazano, umo npu 600°C ocmamounas npounocms 6anoxk HSC ¢
06a pasza eviue, yem 6arox NSC.

Knrwouessle cnosa: banxa, scenezobemon, noscap, npounocms, ABAQUS.
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