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Hydraulic Characteristics of Flap Gate for Storm Surge and Tsunami 
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Synopsis 

It is apprehensive for the sea level rise due to global warming. The sea lever rise increases 
vulnerability to inundation in coastal areas due to storm surges and high waves. Also, preventing 
from tsunami is quite important.  We have proposed the flap-type gate as a mobile barrier, installed 
at a mouth of a harbor along a sea-bottom, for the protection against storm surge and tsunami. 

This paper presents the results derived by the hydraulic model tests conducted in the wave 
flume in order to comprehend the characteristics of wave overtopping and wave pressure 
distribution on the flap body both for storm surge and Tsunami, as well as the characteristics of the 
motion of the gate rising to the water surface or sinking to the bottom. Major conclusions are as 
follows: 

Wave overtopping and wave reflection rate increases as the angle between the water surface and 
the flap gate increases. 
The wave forces on the flap gate can be evaluated by the Goda formula. However, when the 
angle between the water surface and the flap gate is relatively small, the impulsive force is 
generated by the breaking wave. 
The impulsive surge front pressure on flap gate generated by Tsunami is relatively large 
especially fixed type flap that inclines toward seaward, or non-fixed type flap. 
The standing wave pressures generated by Tsunami can be estimated by extended Goda formula 
for both fixed type and non-fixed type flap gate.  
The motion of the flap gate rising to the water surface and sinking to the bottom is greatly 
dependent on the air chamber volume in the flap body and the side walls beside the flap gate.  
The rising motion predicted numerically using the mathematical model compares well with 
experiment motion, if the coefficients for the equation of the motion in the mathematical model 
can be suitably determined.  

Key Words: flap-type gate, storm surge, Tsunami, wave pressure, wave overtopping, hydraulic 
model test 
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