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Dynamic Response of Submerged Floating Tunnels under Earthquake
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Shunji Kanie, Noriyoshi Nirasawa, Takashi Mikami and Yoshio Kakuta

Although actual submerged floating tunnels have not yet been constructed, they are seen as one of the most promising structures
for strait crossings. The authors proposed a suitable model fora super-long submerged floating tunnel using the modified Morison's
equation even if the phase delay by propagation of earthquake wave should be taken into consideration. ~ As a result of this study,
a super-long tunnel of 2 km in length were analyzed, and the fundamental characteristics of the response due to earthquakes were
obtained. '
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Weight N/m 2.82*1%°
Buoyancy N/m 4.19*10° Material Unit [ Concrete | Tension Leg
Sectional Area of concrete m? 115.0 Unit Weight N/m? 2.45*10° 7.69*10°
Moment of Inertia of Section { m* 5000 Strength N/m? 2.94*107| 5.49*10° (fy)
Sectional Areaof Leg m Modulus of Elasticity | N/m* |  2.74*10'° 2.06*10"

Type A 0.12

Type B 0.12

Type C 0.09
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Horizontal (x-y Plane) . | Vertical (y-z Plane) Horizontal (x-y Plane) | Vertical (y-z Plane)
Mode| Freq.(Hz) | Period(sec) | Freq.(Hz) | Period(sec Mode}] Freq.(Hz) | Period(sec) | Freq.(Hz) | Period(sec)
1 0.031 32.482 0.533 1.877 1 0.351 2.850 0.607 1.646
2 0.042 24.088 0.533 1.877 2 0.352 2.845 0.608 1.646
3 0.066 15.260 0.534 1.872 3 0.354 2.822 0.608 1.644
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9 0.457 2,189 0.685 1.461 9 0.567 1.765 0.739 1.352
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