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Seismic potential failure mode analysis of concrete gravity dam based on extended
finite element method

OO K LA R JRATIROG Koyna®i )l REGE

YL A : hydraulic structures failure mode XFEM (Extended Finite Element Method)  Koyna gravity dam crack growth

Heg I H

e LR

FiSiv FRHEN R B TR 2 AR i S %, RHE300072
E FHEN R B TR 2 AR i S %, RHE300072
il FHEN R B TR 22 AR i S %, RHE300072
i FHEN R B TR T AR i S %, RHE300072

W 308
AN EIREL: 288
op A

PIRATIR G (XFEMD I AEAH ST ) e s AR A R, AR AR A B I IR AE AR T FGIA 5, mT DAAT Rk i ke
T RO . UKoyna®E JJ3UN ], SRITXFEM 20T T KU Rl il R I AR R R i, B AR 45 S5 Sk (A 8 k6 45 R AR — 3L,
BOUE T VBRI A Rk . 2 FEHORR AR S, SR 5 B MR ot [l P TR B - DR R T (8 I R i AR R AT T B A I AT
RN T AFACEHRENE R FOSNEIRTERS, FFMEL SRR VR TR WL L Ay MUV AE R, W RIIBURE B g RPN i LR 2 4
RS AT R Kt B (v S

& P

The extended finite element method (XFEM) can make the characterization of discontinuous displacement field
independent of cell boundaries by enriching discontinuous displacement mode on the influence domain of related nodes.
Therefore XFEM possesses the capacity of effective describing the crack propagation in concrete. The damaged process and
failure mode of Koyna gravity dam subjected to earthquake was analyzed using XFEM. The computed distribution of cracking
damage is consistent with the actual condition and the model test results in literature, which verifies the validity of the
calculation model. Considering the spectral characteristics of ground motion, we conducted numerical simulation of the
dynamic damaged process of a concrete gravity dam based on a reasonable seismic wave. The potential failure mode of the dam
under strong earthquake ground motion was generalized from the simulation results. Our work can provides the basis for the
seismic design, construction safety hazard rate analysis under particular failure mode and flood routing.
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