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OBJECTS
Tsunami disaster mitigation

Protection  =>  2011  =>  Reduction

Tsunami overflows the sea walls

How to estimate the overflow tsunami forces

Non-overflow tsunami force => Overestimation?(Optimal design)

The viewpoint of failsafe

Estimation method of the overflowing tsunami force

comparing with the no-overflow condition

Great East Japan Earthquake 
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Incident Tsunami Waves
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Slope, P.10, W13, hd=0.28 m
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HYDRAULIC EXPERIMENTS
Experimental results Slope, P.10, W34, hd=0.27 m
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- The top pressure vanishes

- The overall pressure decreases 

- Hydrostatic pressure profile

overflowing
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Comparisons
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ESTIMATION MODEL



0.4

0.6

0.8

1

1.2

0.5 1 1.5 2 2.5

F'
/F

η*/hd

P.08

P.09

P.10

Slope

P.08

P.09

P.10

Flat

0.4

0.6

0.8

1

1.2

0.5 1 1.5 2 2.5

F'
/F

η*/hd

P.08

P.09

P.10

Slope

P.08

P.09

P.10

Flat

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.5 1 1.5 2 2.5
F'

/ρ
g
η
*h

d

η*/hd

P.08

P.09

P.10

Slope

P.08

P.09

P.10

Flat

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.5 1 1.5 2 2.5
F'

/ρ
g
η
*h

d

η*/hd

P.08

P.09

P.10

Slope

P.08

P.09

P.10

Flat

ESTIMATION MODEL

2
*

2
*

3

2321
'






















d

d

h

h

F

F





d

d

d

h

h

hg

F
*

2
*

*

3

2321
'



















 






dhg

g
F

0

2

0

612.0

5.0
min'







CONCLUSIONS
The physical model tests were conducted and a theoretical 
model was proposed for the tsunami-induced force acting on 
seawalls under overflow condition.

 The tsunami force reduction due to the overflow is
caused by the decreases of effective area and
hydraulic pressure.

 The tsunami force reduction rate can be safely
estimated by the proposed model.
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