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Fig. 1 The geometric figure
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Tab.1 Natural frequency of cylindrical pier

Jilnl Je/K/Hz 7K /Hz BRI T B3 %
W o 5 1125 0.548 04 0.469 84 14.3
Wy 7 25 il 0.548 04 0.469 84 14.3
W o 7 T4 3.389 10 2.909 60 14.1
Wy J7 Al 3.389 10 2.909 60 14.1

£2 BRIV SRR

Tab.2 Natural frequency of mid—round pier

J71u] Je/K/Hz 7K /Hz LSS ININ C= 00
Wi 7 15 i 0.684 31 0.612 90 10.4
Ty 7125 0.440 69 0.35220 20.1
T x 7 T 4 4.199 60 3.772 00 10.2
Wy 5 AT 2.738 30 2.194 10 19.9

R3 EHEHFHBIRTZE

Tab.3 Natural frequency of rectangular piers

7517 JL7K/Hz Wi7K/Hz BRI R T REZR %
T 7 ) A5 i 0.396 94 0.300 80 242
Wy 12 0.794 08 0.715 55 9.9
W 5 4 2.470 40 1.883 20 23.8
Wy A i 4.834 10 4.372 80 95
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Fig.3 Natural frequency of piers bending along Fig.4 Natural frequency of piers bending along
the x direction the y direction
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Fig.5 Natural frequency of piers distortion along Fig.6 Natural frequency of piers distortion along
the x direction the y direction
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Impacts of Fluid—Solid Coupling Interaction on Natural Vibration of

Deep—water Piers with Different Sections

Lu Huaxi, Zhou Zhenwei, Wang Yixuan

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

Abstract: This paper mainly analyzes the establishment of liquid—solid coupling model of deep—water piers in AN-
SYS software. Through the additional quality resulting from Morison equation, it explores the hydrodynamic pres-
sure on three different types of piers with equal cross—sectional areas, which would subject to the same hydrody-
namic pressure in water of the same depth. Then, it establishes a solid unit and Fluid30 unit by use of ANSYS to
analyze effects of liquid—solid coupling on vibration frequency of different piers. Through the case study, it found
out that effects of liquid—solid coupling on the pier’s vibration frequency was significant and its biggest decrease of
the vibration frequency was 24.2% when the pier was completely submerged in water. Further research showed
that for the different piers of the same cross—sectional areas in water of the same depth, the vibration frequency de-
clined differently due to different liquid—solid coupling orthographic projection of the contact surface area along
the axis direction. It maintains that the greater the coordinate axis cross—sectional area along the positive direction
is, the more the bending vibration frequency and distortional natural frequency along the axis decreases.
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