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Comparative Analysis of Vortex-Induced Vibration of Submerged
Floating Tunnel Tether under Two Different Boundary Conditions
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(College of Engineering, Sun Yat-sen University, Guangzhou 510006 ,China)

Abstract: In order to analyze the vibration stability of submerged floating tunnel tether under two differ-
ent boundary conditions, the vibration equation of tether was set up. The equation was simplified by
Galerkin method. The vibration stability of tether was judged by Lyapunov exponent method. Effects of
damping ratio , bending stiffness and span of tether , current velocity and vortex-induced frequency on vi-
bration stability of tether were analyzed and compared under different boundary conditions. It may be con-
cluded that tether is been gradually from stable state to unstable state as the current velocity increases un-
der two different boundary conditions. The tether tends to be stable as the damping ratio, bending stiff-
ness of tether increases, when the vortex-induced frequency under two different boundary conditions is
close to the tether. It will occur vortex-induced resonance and the tether is easy to be unstable, and the
unstable region expands gradually as the current velocity increases under two different boundary condi-
tions, but the unstable region is larger which under the combination sliding boundary.

Key words: vortex-induced vibration; tether; stability; Lyapunov exponent ; boundary condition

TEREIE, T HUOT M TR EORTEE ) IR, BRRREER TR B E LS, 82z F
S, SOCHRRVERIEORTEN . SRBEHP AL KR, BOR | SRS R R 2SR A, TR

« UgFSEEL: 2014 -09 -01
HEE£WMB: EERARBFEILSEIIE (10672194, 10811120012)
EERN: Xk (1989 45E4:) W BARAE: BiE LRI SEREEDR,; @iREHE: XIEM; E-mail: eeslzq@

mail. sysu. edu. cn



14 R (HRBRER) 54 3
B R S S R SR ORI S  F LAT S
T A R L I 53D ) A
e A5 IR B R L A R, AL

H AT ORI BRI T 5T 2248 Th 7 RS B 45 14
RSN HT . ASRREAE T B R R sl iz DA e
T R X A TR BB P SR 45 T T . AR B A
AT T 277 R T8 B 2% 0 IR BB e TR T Y ke
TS AR P S U R G 5k 0 B 1 A 1) 3 S R
SR TRV, R TN . S S5y
T GBERI K R HEEYHER TR
TERR A A S BORER T s 1 &, e 1
TEBIRAE T SN 3R X} 8 2% AL 1] e SR sl 1
SO 5 Wf 2 2 T P R T A0 B JE R
AT TR - B G AR, X RTERK
PR SEAR BN T MR R SRR AT T RS 5 9
P 25O g S T AR [ A R R - B R R A R
LS HARDER, FEFHes - RSB
(BN

BIFREEE K T RS, —EAL TR A
FAF 0 BERIAEE rh, T LA U oy 82 22 07 R 3 T
R0 B FEA I A TEBRATEAEHTY, Y
A VEOUR AR R I B A AR ), ™ A i
RS, MRS A KR iR sh o X R ORI
FEMIRSIA AT R R e, DT R B P R 1
()22 4 FIRRE F= A AR KA RE M o 27 B Y R )
— R TR EE s, R R A R R[] 1Y)
FaE FEIEAE B B B ) AR B R A
I35 WHIKSE-J5 1] (1 ) 3 22 S A R 1 L
JIRAPAE T Z B BRI K T, B, FER
f e Rl S AR T, IR
S BV R E AR e M EAT TR . 6 B
SEVTHEST TR IS HR S JT R, R Lyapunov
FRECE BT T 5 2 A Sl ) 00 A T 4R 3 B B E
5 ZEARRISE R A Melnikov J7IAWFIY 1 k1T bE
A R R S R T B s RS
T RSB A B R AL R R R B
B, b TRER Sk 1 e R/ NS R S 50
AR AR IR B AR R R 52

SR T B B R A IR IR B0 T (RS 1k 7]
B, ARSCH B RS E SR A Z R P G,
ST AERI ST AR FH B AS [ 3 A A T B R G A R
AELMEIR B 7 FE, SR Lyapunov #5 % LR 1K)
et ik, KRG H K Lyapunov $5
B, PR AR T B R i R Sh AR P T
T ST, D TR 55155

HATY, XA 1 PR & RRE IR, 5IALCE
g™

1) ZmpaR e, REERIER, HiR
HEY ST

2) TRRAIER TR AE, Nz
B RPLTR KA AL ;

3) BRI AR BT R A 2
R

/A
0\ K

K1 R ARSIE R
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