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Fundamental Study on Large Mobile Storm Surge Barrier
- Hydraulic Characteristics of Flap Gate and Its Structural Design -

Takashi TOMITA*

Ken-ichiro SHIMOSAKQ#*

Masao YAMADA*=**

Hiroshi YOKOTA®*#*

Synopsis

It is apprehensive for the sea level rise due to global warming. The sea level rise increases vulnerability to
inundation in coastal areas due to storm surges and high waves. In this study, it is investigated that a mobile
storm surge barricr as one countermeasure against the storm surges and high waves. The mobile storm surge
barrier is instatled at a mouth of a harbor, Concretely, a flap gate is taken up. It can emergenily close the
mouth of the harber in order to protect both of fand areas and water areas from the storm surges and high
waves without using obstacles to ship navigation. It has also a merit that is not to disturb seawater exchange
because of it stored on a sea bed under normal circumstances.

In this study, hydraulic model experiments are conducted to investigate the wave transmission behind
the gate and wave forces acting on it. The experimental results shows aﬁailabiiity of the wave forces
evaluated by the Goda formula for the vertical gate and inclined gate toward the inside of harbor. The Goda
formula is usually used for evaluation of the wave pressure acting on compesite breakwaters, For the
inclined gate toward the outside of harbor, the wave forces are about 1.2 - 1.4 times as large as the wave
forces evaluated by the Goda formula. The wave transmission rate is lower for the inclined gate toward the
ouiside of harbor than for the inclined gate toward the inside of harbor, The gate whose height is enough to
reduce the wave transmission rate results in small difference of the waver Lransmission rate by directions of
inclination of the gate,

In order to examine the wave transmission and wave forces, the numerical model, CADMAS-SUREF, is
improved. The computational results are good agreement with the experimental results for the wave
transmission rate and wave forces.

Finally, the flap gate against a condition of the storm surge and high wave is structurally designed,

especially for the vertical gate. Moreover, cost of the gate is estimated.

Key Words: flap gate, mobile storm surge barrier, hydraulic model test, numerical simulation,
structural design
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