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Dynamic interaction analysis of submerged floating tunnel and vehicle
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ABSTRACT

The purpose of this study is to develop the algorithm for dynamic interaction analysis of sub-

merged floating tunnel and vehicles. The dynamic behavior characteristic of submerged floating tun-

nel is certainly different with general structures, because the submerged floating tunnel is floating in

the middle of water, and subjected to constant buoyance. Therefore the analyses in various aspects

should be carried out to secure structural stability and practicality of structures.

To conduct the dynamic interaction analysis, the structure is modeled by commercial FEM pro-

gram ABAQUS to investigate modal characteristic. Also the added mass concept is applied to repre-

sent the inertial force by a fluid, and then dynamic interaction analyses are conducted with super-

position method when the KTX is moving along the submerged floating tunnel. And the time histor-

ies are presented for vertical and lateral displacement at the center of the tunnel.
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Figure 1. Submerged floating tunnel with
different four types
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Figure 2. Cross section of submerged
floating tunnel
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Figure 3. Modeling section for submerged
floating tunnel
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Table 1. Natural frequency for lateral and

verticl direction

Mode direction

Natural frequency
(cycles/sec)

Ist lateral mode 0.64892
2nd lateral mode 0.64915
3rd lateral mode 0.64953
1st vertical mode 1.1222
2nd vertical mode 1.1222
3rd vertical mode 1.1223
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(a) 1st lateral direction mode shape

(b) 2st lateral direction mode shape

(c) 1st vertical direction mode shape

(d) 2nd vertical direction mode shape

Figure 4. Mode shape for submerged floating
tunnel
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Figure 4. Flow chart for dynamic analysis
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Figure 5. Time history of displacement at
center of tunnel
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Figure 6. Displacement from 50m away
at center of tunnel
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