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Table 1 The design parameters of SFT
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parameter tunnel length .
; space stiffness elasticity diameter diameter unit length
/m
h/m K/(N/m) E /Pa D/m d/m m /(kg/m)
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B 2 W B 3G i8N, 5 5% 10° N/m BES R MIBEEAR L, 5% 10° N/m 1 5%107 N/m 90855
BIFBE T 53.0%F1 86.2% . JHAH 2R A M BEA7AE e ROV FH DX TR) 224 M BE7E DX (1] PN RE 8 35 1 A0 735 g
EERAIAIRS S NI EEARFE X A1 Fh (B R B N ) X7 5 1 AN B i

4) AR SCIEE RN ZE 18 o il 2R 2B VR R 1 BT A SR T e 25 (A BT o A5 A
2 T IR T RIS R R &R T4 SRR RE 4 b S W TR B S A 3l i L R, R
— I — S PRI A RN 22 far B8R BV T (9 B TR % 38 2l 7 o R ATL B B B R TR
T T e 8 A U S T AT AR
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Response Parameter Analysis of Submerged
Floating Tunnels Under Underwater Shock

LUO Gang, ZHANG Yulong, PAN Shaokang, JIA Hanghang, LIU Chang
(School of Highway, Chang’ an University, Xi’ an 710064, P.R.China)

Abstract: To investigate the dynamic responses of submerged floating tunnels (SFTs) subjec-
ted to near-field non-contact explosions, the SFT was simplified as a constant-section-and-stiff-
ness Bernoulli-Euler elastic-support beam to establish the SFT dynamic model under underwater
shock load. The differential equation for the vibration was resolved with the Galerkin method.
The displacement, velocity and acceleration were analyzed for the SFT, the influences of the
explosive quantity, the blasting distance and the vertical stiffness of anchor cables were dis-
cussed, and the results were also used to analyze the damage of tunnels and human bodies. The
results show that, the impact of the blasting distance on the kinematic parameters of the SFT is
significant. Moreover, the maximum displacement of the tunnel decreases in inverse proportion
to the blasting distance. Compared with those of the blasting distance of 10 m, the displace-
ments of the tunnel body of 20 m and 30 m decrease by 50.7% and 66.6% , respectively. The im-
pact of the explosive quantity on the kinematic parameters of the SFT is significant. Also, the
maximum displacement of the tunnel decreases approximately in a low-order power function
with the explosive quantity. Compared with those of the explosive of 20 kg, the displacements
of the tunnel body of 40 kg and 60 kg increase by 29.8% and 51.3% , respectively. The impact of
the vertical stiffness of anchor cables on the kinematic parameters of the SFT is significant. Be-
sides, the maximum displacement of the tunnel decreases approximately in a step-like form
with the vertical stiffness of anchor cables. Compared with those of the vertical anchor stiffness
of 5x10° N/m, the maximum displacement of the tunnel body of 5x10° N/m and 5x10” N/m de-
crease by 53.0% and 86.2% , respectively. However, there is an efficiently acting interval for the
anchor cable stiffness. The stiffness has significant influence on the displacement of the tunnel
body within the interval, but has little influence outside the interval (large or small).

Key words: tunnel engineering; underwater explosion; Bernoulli-Euler beam; analytical ex-

pression; Galerkin method; dynamic response
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