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Fig.1 The finite element model of bridge pier—water 2 BREHERE
fluid—solid interaction Fig.2 The section type of model
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Tab.1 The natural frequency of bridge piers when Ri=1.0 m Hz
WV L Pl
10 20 30 40 50

0 9.646 2.439 1.086 0.611 0.391
0.1 9.646 2.439 1.086 0.611 0.391
0.2 9.645 2.439 1.086 0.611 0.391
0.3 9.637 2.437 1.085 0.610 0.391
0.4 9.614 2431 1.082 0.609 0.390
0.5 9.557 2.415 1.075 0.605 0.387
0.6 9.445 2.385 1.061 0.597 0.382
0.7 9.258 2.335 1.039 0.584 0.374
0.8 8.985 2.263 1.006 0.565 0.362
0.9 8.626 2.168 0.963 0.541 0.346
1.0 8.193 2.055 0.912 0.512 0.328
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R2 R=2.0 m R BHRITR
Tab.2 The natural frequency of bridge piers when Ri=2.0 m

$i/m
HEBLLE h/H
60 70 80 90 100

0 0.547 0.402 0.308 0.243 0.197
0.1 0.547 0.402 0.308 0.243 0.197
0.2 0.547 0.402 0.308 0.243 0.197
0.3 0.546 0.401 0.307 0.243 0.197
0.4 0.545 0.400 0.306 0.242 0.196
0.5 0.541 0.398 0.304 0.241 0.195
0.6 0.534 0.392 0.300 0.237 0.192
0.7 0.522 0.384 0.294 0.232 0.188
0.8 0.506 0.371 0.284 0.225 0.182
0.9 0.484 0.355 0.272 0.215 0.174
1.0 0.458 0.336 0.257 0.203 0.165
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Fig.3 The curve of the natural frequency when Ri=1.0 m Fig.4 The curve of the natural frequency when Ri=2.0 m
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Fig.8 Time history curves of displacement
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Vibration Analysis of Deepwater Bridge Pier Based on Fluid—Solid
Interaction Caused by High—speed Train

Lu Huaxi, Li Jun, Zhou Yewei, Liang Pingying

(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: To research the effect of water on the vibration characteristics of bridge pier structure, this study built a
bridge pier—water fluid—solid interaction finite element model based on the computing platform of ANSYS, calcu-
lated the natural frequency of the bridge pier at different water depths, and then analyzed effects of water depths
on the bridge pier vibration characteristics under the role of high—speed train. The conclusions drawn from the
analysis were: when the water depth was less than 50% height of the pier, the natural frequency of bridge pier did
not decrease significantly; when the water depth was higher than 50% height of the pier, the natural frequency of
bridge pier reduced obviously; under high—speed train, with the increase of the water height the time of the longitu-
dinal displacement extreme appeared lingeringly and the longitudinal acceleration of the pier increased. There-
fore, it concludes that water structure has obvious effects on the static and dynamic vibration characteristics of
bridge pier, which can not be neglected.

Key words: natural frequency;exciting force;fluid—solid interaction;longitudinal displacement;longitudinal acceler-

ation
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