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Table 1 Physical parameters for the numerical example

structure element parameter symbol unit value
diameter D, m 23.0
length L m 500.0
pipe quality m kg/m 1.5x10°
moment of inertia I m* 21
modulus of elasticity E MPa 3.45%10*
length L, m 185
anchor quality m, kg/m 1 474.23
rigidity K kN/m 50~5 000
density Py kg/m® 1030
medium
drag force coefficient Cp - 0.7
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Fig.4 Effect of K value on the displacement power spectrum
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Dynamic Response of the Submerged Floating Tunnel
Under Random Seismic Excitation

DONG Man-sheng'?>, LI Man', LIN Zhi’, TANG Fei', JIANG Shu-ping’
(1. School of Transportation Engineering, Hefei University of Technology,
Hefei 230009, P.R.China;
2. China Merchants Chongqing Communications Research & Design Institute Co. ,Ltd. ,
Chongqing 400067, P.R.China)

Abstract: The submerged floating tunnel stayed by tension legs was simplified as the superpo-
sition of an elastic beam and an elastically supported rigid beam, the motion equations of forced
vibration for the floating tunnel tube based on the Bernoulli-Euler beam theory were presented,
then the nonlinear term of the dynamic equations was linearized equivalently. The pseudo exci-
tation was input to simulate the random seismic impact and study the response of the sub-
merged floating tunnel tube, with the displacement power spectrum at the middle point given
and discussed detailedly. The displacement power spectrum analysis indicates that the displace-
ment response of the tube decreases with the spring stiffness of the supporting tension legs and
the damping coefficient of the energy dissipation devices, of which the former is of much higher

significance.
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