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Table 1 Basic parameters of the SFT

parameter symbol unit value
length l m 1 000
support spacing h m 100
modulus of elasticity E N/m? 3.2x10"
external diameter D m 14.26
internal diameter D’ m 11.40
damping coefficient c, N/(m/s) 0.000 1
density of the SFT p' kg/m? 2018
fluid density p kg/m? 1028
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Table 2 The results of ship-bridge collision tests''”!

. ) testing agency and N impact duration
collision system material . . test condition
testing machine parameter Liqg /s

structure laboratory, naval architecture and

marine engineering, Huazhong University 6 102 0.083 8

steel-steel reinforced impulse
of Science and Technology; 7 742 0.063 2

concrete 1/(N-s)
collision energy of hammerhead: 11 590 J, 10 444 0.051 5

momentum of hammerhead: 6 994 kg-m/s

structure laboratory,

drum-type rubber China Ship Scientific Research Center; initial velocity gz 3:2
vibration isolator 1# hammerhead, maximum energy: 5 000 J, Vo /(m- sh) ' '

initial impact velocity: 0.3~0.6 m/s 06 065

1.4 0.55

structure laboratory, 1.4 0.40

steel-wire rope China Ship Scientific Research Center; initial velocity 1.7 0.40

avoidance of collision 1# hammerhead , maximum energy: 5 000 J, Vo /(m- ) 3.7 0.33

initial impact velocity; 1~8 m/s 4.5 0.30

5.3 0.29
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Displacement Responses of Submerged
Floating Tunnels Under Impact Loads

ZHANG Yuan', DONG Man-sheng'?, TANG Fei'
(1. School of Transportation Engineering, Hefei University of Technology,
Hefei 230009, P.R.China;
2. China Merchants Chongqing Communications Technology
Research & Design Institute Co., Ltd., Chongqing 400067, P.R.China)

Abstract: The submerged floating tunnel ( SFT) was simplified as an elastically supported
beam with uniform supporting spacings. The dynamics model was established to solve the vibra-
tion problem of the SFT under impact loads. With the Galerkin method, the time-displacement
responses at the central cross section of the SFT was numerically simulated. The influences of
the anchor stiffness, the impact mass and the impact velocity on the SFT’ s central displace-
ment were analyzed. The present results indicate that the anchor stiffness has significant but
bounded negative influence on the SFT’ s central displacement. Moreover, the impact mass and
the impact velocity have obvious positive effects on the SFT’ s central displacement. The work

provides a theoretical reference for further study and construction of the SFT.

Key words: submerged floating tunnel; impact load; displacement response; parameter de-
sign; numerical simulation
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