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Dynamic Response of Submerged Floating Tunnel with Different

Buoyancy-Weight Ratios under Wave and Current Loads

LONG Xu, GE Fei, WANG Lei, HONG You-shi’
(State Key Lab. Of Nonlincar Mcchanics, Institute of Mcchanics, CAS, Beijing 100080, China)

Abstract: Based on the principle of bending stiffness equivalence, a method for simplification throughout the
total cross-section of submerged floating tunnel (SFT) is proposed to obtain the model for computation.
Hydrodynamic forces, which results from wave and current, are formulated by of Stokes fifth order wave theory
and Morison Equation. According to the simplified SFT models with different buoyancy-weight ratios, dynamic
responses and the sense of security of human beings in SFT prototype from SLJLAB (Sino-Italian Joint Laboratory
of Archimedes Bridge) are calculated and analyzed. In the end, the optimized ranges of buoyancy-weight ratio are
proposed for the SFT prototype.
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(a) DUALE (b) 2 BHRARFEHE (c) | BHRGRAEA
M 2 K BrREHTE
KPR RRE BT A K SR TR R B RT (GRELLY 14) MESHIR | FiR.

R KXBEMMESN

KO S Rc] A4 ME BIVE Liac) - 20 HE
LR B p kg/m’ 1050 BEH oy kg/m’ 2010. 75
K h m 30 B D m 4,39
R H 1.0 THhHR d m 3.48

A T s 1.8 TR EHRR E, N/m? 3.2X10"
R HE U, s 0.1 HRTE Pc kg/m’ 7850
R FRM C, 1 1.0 HERER d, m 0.06
BRRERE ol | 2.0 HRAERR E, N/m? 1.4x10"
B o R R C, | 1.0 B RE v m’/s 1.067x10"*
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f(t)=%CDpD(u,+u,—i,)|u,+u¢—i,|+C_p—4—7—C,p a %, (i=12)
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(3) HEEHUERLAEFTRAT 1209 RT, #RYHE XN Z FELBRIEARED.
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Z AT K. MEANERERERTEN TUBENNTTRYA: FERE 1.2~1.3 67T
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3 BERMBETRPRIEZRENAKRERBAITE

AR EUR SRR L E /K mIIREN 1~2Hz, YRTRS) 4~8Hz. AFHLX RFRENMERBRK,
HARME S SURIZERL, BT AR Sl (U0 5 A R b 3B 4 84E R . — M RURIE 58 31 1) 36 15 3= 50 N 5 A
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3% Fourier 5H 7 dEAL B 4R A7E X Al Z 5 8 L ORI WIRY, T8 BB R ZEAR T (A L B MUR O SIEE,
k2 FiR.

% 2 TEFE LMK P BIZREE R T HEER T AR AR 3045 M & ph3AER

BWR Acceleration/( m / %) Frequency /Hz
X Z X Z
1.1 -0.178~0.152 -0.219~0.149 0.56/0.74 0.55/1.11
1.2 -0.133~0.137 -0.126~0.134 0.55/0.79 0.55/1.41
1.3 -0.134~0.137 -0.127~0.114 0.56/0.79 0.55/1.41
14 -0.138~0.146 -0.347~0.363 0.56/0.81 0.55/1.44
1.5 -0.103~0.107 -0.508~0.482 0.56/0.83 0.55/1.46
1.6 -0.100~0.099 -0.525~0.571 0.56/0.83 0.55/1.48

® 2 LK 0.55Hz PR A ERELRET THRARIAR, MIAOKEMNRENERERIRE
FTHHRNERAE, i, ERELKRT 1.3 KRHREE X 77 H B ER T E LA ATIRD,
5xmEh gt iys.

2 PMERNZHRAOALMPERNZLAHRA, KPBREREFELRTEEREKTTRL
REGMEEMZHEARMENEE. BEEPALCHMEEERZELY 1.2~13 B, BEHGEOMER
WESEE —MEME, BEREAGENTFRARENZLBER. RN, ERATT REPE &N KKPT
M LR BMR KR TN 0.56 Hz, FEANGH FiRESMBUBTEE 1~2 Hz 20 BHTR LEHBE
BRELN 1.44 Hz, WAEANERBUBRY ARSALEHE 4~8Hz A, Bitt, WEhRFGHEN AFRL
BHEAARMNKA, AEEERPETEEETROHRYMEEZHGE. A LANEESFTLUES,
7K P B R R A A0 7 I b AT LA R A B 4 R B 1 b 3R 3 i BE AR

4 &R

B AT S BRI SR ERR T R, ERREE THARZE LMK REFEEET
TEAWRRMR, HEn AREFGEPHREBMERT T HHANITR, WSARTKPERERUREL
ERE MR &R a8 RRAER.
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BR R HARGIEEEKT T A BRNNEAIRS.

Q) KFPBRERERYFHOZERES FAFTHRAT 12 HERLT, #RPAE X M Z HRMS
PrOEARXT B

() KPRPRERUFORELE 1.2~1.3 A6 TEE A EEEE B 77 @ L s 5w i i Bk 2 —
RAME, BFELTKPT @ MELBNABWTERARBEE.

(4) BRBFAERHTRELE 1.2~13 ZHTERA, RYSMESEKTNE BT @ InEE A% 2
ANEX THRERZEBRMOTE, WBORMRELT LB A ot TIRFNAR W BURTEH, W2 A &x T 2%
REBHTER.
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