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Dynamic Instability of Submerged Floating Tunnels due to Tendon Slack
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Abstract - This study deals with dynamic instability of a tendon moored submerged floating tunnel (SFT) due to tendon slack. In
general, environmental loadings such as wave and current govern SFT design. Especially, the wave force, whose amplitude and
direction continuously change, directly induces the dynamic behavior of the SFT. The motion of the floating tube, induced by the
wave force, leads dynamic response of the attached tendons and the dynamic change of internal forces of the tendons
significantly affects to the fatigue design as well as the structural strength design. When the severe motion of the SFT occurs due
to significant waves, tendons might lose their tension and slack so that the floating tube can be transiently instable. In this study,
the characteristics of dynamic instability of the SFT due to tendon slack are investigated performing hydrodynamic analysis. In
addition, the effects of draft, buoyancy-weight ratio, and tendon inclination on tendon slack and dynamic instability behavior are
analytically investigated.
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Fig. 2. General configuration of the SFT model

Table 1. Environmental conditions and main particular of the
considered SFT models

Parameters Values
1. Environmental conditions
Water depth (h, m) 150.0
Wave period (T, sec) 10.0
Wave steepness 0.013, 0.027

0.040, 0.053

2. For tunnel
Outer diameter (m) 19.4
Wall thickness (m) 2.0
Moment of inertia (m®) 2243.077
BWR 1.2~1.5
Drag/added mass coefficient 1.2/1.0
Draft (m) 25.0, 50.0
3. Hollow section tendon
Outer diameter/thickness (m) 0.533/0.04
Elastic modulus (GPa) 210.0
Minimum yield stress (MPa) 482.6 (API X70)
Minimum ultimate stress (MPa) 565.4 (API X70)
Drag/added mass coefficient 1.2/1.0
Tendon inclination angle 0, 30°, 45°
Tether spacing 50.0m
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Fig. 6. Effect of the draft on the motion of the SFT under the
regular wave (BWR=1.3, vertically moored SFT, Hmax=
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Fig. 17. Effect of the tendon inclination on the structural res-
ponse of the SFT under the regular wave (Draft=25.0m,
BWR=1.3, Hmax=8.27m)
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Fig. 18. Effect of the tendon inclination on the structural res-
ponse of the SFT under the regular wave (Draft=25.0m,
BWR=1.5, Hmax=8.27m)
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