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Analysis of Dynamic Response of Fluid Structure Interaction System Under Wind Load
CHEN Yanan, CEN Wer jun
(College of Water Conservancy and Hydrop ower Engineering, H ohai University, N anjing 210098, China)

Abstract: The dynam ic response of the danr structure interaction system under the action of earthquake and wind was analyzed

based on VOF method. Under the three working conditions of empty reservoir, danr reservoir interaction, and danr w ater wind

interaction, the dynamic displacement, absolute acceleration, and hydrodynamic response of the dam under the earthquake and

wind load were calculated and analyzed. M eanwhile, the tracking of free surface based on VOF method verified its reliability and

superiority. T he results indicated that the interaction betw een the reservoir and dam is remarkably nonlinear. The dynamic dis

placement and absolute acceleration can be increased by the danr w ater interaction. Furthermore, wind had no impacts on the dy

namic displacement and absolute acceleration of the dam, but significant impacts on hydrodynamic pressure.
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Fig. 1 The finite element mesh and partition of the dam
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Fig.2 The finite element mesh of the fluid
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Fig. 3 The seismic acceleration at Y direction
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Fig.4 The seismic acceleration at Z direction
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Fig.5 The damrwater hydrodynamic pressure
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Fig. 6 The horizontal dynamic displacement of dam crest point

7
Fig. 7 The vertical dynamic displacement of dam crest point
1
Table 1 T he dynamic displacement peak of dam crest point (unit: cm)
T NI i) W i Bt [ WA

R 8. 64 1. 69

JUKA AR 8.74 1.80

JUKAATILAEH] 8.74 1.79
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Table 2 T he absolute acceleration peak of dam crest point
m/ s?

TH LT i VAL Bt i VL
X 4.58 4.04
DUKAR AR 5.62 4.05
DUKRAILAE ] 4.90 4.03
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Fig. 8 The horizontal absolute acceleration of dam crest point

9

Fig.9 The vertical absolute acceleration of dam crest point
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Fig. 10 Free surface distribution and flow

field vector at different times
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