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VIBRATION RESPONSE OF SUBMERGED FLOATING TUNNEL TETHER
SUBJECTED TO RANDOM EXCITATION
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Abstract:

excitation, a non-linear random vibration equation of the tether is set up by taking the sag of the tether into

To study the vibration response of a submerged floating tunnel tether subjected to a random

account, which is analyzed by the Monte Carlo method. It may be concluded that, the displacement and velocity
root mean square response of the tether subjected to a zero-mean Gaussian white noise excitation tends to be a
fixed value after a certain period of time; the displacement and velocity root mean square response of the tether
increases with the root mean square of excitation; due to the damping force of water, the displacement and
velocity root mean square response of the tether decreases rapidly compared with that of a tether in air.
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Fig.1 Submerged floating tunnel supported by anchors
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Fig.2 Vibration model of tether
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Table 1 Basic parameters

K& /m 161.66

Ei%/m 0.489

BN A B/ (kg/m) 1474.23

A A S8 BN 5T/ (kg/m) 193.06

Hiz %?E%Kkghn3) 7850
PR /Pa 2.1x10"
Wik JI/N 2.572x107

FHLfE t 0.0018

— Wi/ Hz 0.419

WifA/(°) 60

KA % ¥ /(kg/m®) 1028
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Fig.3 Root mean square of displacement and its power
spectral density curves of tether
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Fig.4 Root mean square of velocity and its power spectral

density curves of tether
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Fig.5 Effect of water damping force on root mean square of

displacement and velocity
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Fig.6  Effect of water additional inertial force on root mean
square of displacement and velocity

o
o

2.4 AEBEHEE TR T EERMBINRE TR

e 7

K 3 FAS [N 32 7 AR AR e 3T 1 W s il A
B, T A RS M E IN/m. 2.2N/m.,
3.2N/m, {EIX 3 Pl Lol R R A RS R IE 3 7 A
W R U P 7 B, AR T 00 N AR IR R R 3
3 MR I A 31— 5 I () Rk T e i, R B
7 RO, 2R 1A o AR 34 7 AR i 7 1 B
ZHK,

0.7
0.6
g
= 0.5
=
=04
ey
;H:; 0.3
4=
<02 ——RMS~1.0) ]
0.1 —e—RMS=2.2 -
——RMS=3.) i
0.0 L | L | L | L | L
0 200 400 600 800 1000
I ) /s
(a)
1.6 T
= 1.4
g12
=10
Ros
&
e 0.6
04 —— RMS-1.0) ]
——RMS=2.2 g
02y ——RMS=3.2 ]
ool 1 v 1o [
0 200 400 600 800 1000
I A /s
(b)

B 7 ASIRIUsIAE I B 28 PR 5 R 5 49 77 AR i 12
Fig.7 Tether root mean square of displacement and velocity
response subjected to different excitation
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