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Fig. 1  Cross section of experimental model 
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Fig.2(a)  Time series of tsunami propagation 

(h=3cm, aI=3cm, T=30s) 
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Fig.2(b)  Time series of tsunami propagation (in detail) 

(h=3cm, aI=3cm, T=30s) 
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Fig.4(a)  Time series of tsunami propagation 

(h=5cm, aI=3cm, T=30s) 
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Fig.4(b)  Time series of tsunami propagation (in detail) 
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Fig.6  Time series of tsunami propagation 

(h=10cm, aI=3cm, T=30s) 
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Fig.11  Time series of tsunami pressure against tide wall 
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Fig.10  Time series of tsunami propagation 

(h=30cm, aI=3cm, T=30s) 
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Fig.12  Time series of tsunami propagation 
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Fig.16  Time series of tsunami propagation 

(h=20cm, aI=3cm, T=20s) 
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Fig.17  Time series of tsunami pressure against tide wall 

(h=20cm, aI=3cm, T=20s) 
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Fig.14  Time series of tsunami propagation 

(h=10cm, aI=3cm, T=45s) 

-0.01

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10

33 34 35 36 37 38 39 40 41 42 43
(sec)

(N/cm2)

d=1cm d=4cm d=7cm

p 1max=0.038N/cm2

p 4max=0.011N/cm2

p 7 max=0.003N/cm2

Fig.15  Time series of tsunami pressure against tide wall 

(h=10cm, aI=3cm, T=45s) 

aI=3cm 

WG4 WG10 Fig.16

WG3 WG4 WG9

WG10 1

1

Fig. 17 1

2 1

aI=5cm 

WG4 WG10 Fig.18

WG3

WG8 WG9 1

(1) aI =3cm

Fig. 19 1cm

0.14N/cm2

1

1cm 4, 7cm

2



-0.54

-0.48

-0.42

-0.36

-0.3

-0.24

-0.18

-0.12

18 20 22 24 26 28 30 32 34 36 38
(sec)

(m)
0.06

0.03

0

0.03

0

0.03

0

0.03

0

0.03

0

0.03

0

0.03

0

WG4

WG5

WG6

WG7

WG8

WG9

WG10

Fig.18  Time series of tsunami propagation 
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Fig.20  Time series of tsunami propagation 
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Effect of Cross-sectional Shape on Characteristics of Tsunami Deformation and Force 
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Synopsis 

        The model experiments were conducted to investigate the characteristics of deformation, breaking, runup and 

pressure of tsunami by the difference of the coastal cross-sectional shape.  The tsunami steepness and relative water depth on 

the reef are closely related to generation and development of dispersive solitons on the tsunami, and it has become clear that 

the impulsive wave force is induced by the breaking of individual soliton.  Tanimoto’s empirical formula can be applied to 

estimate the wave force of tsunami on coastal structures in the state of no dispersion of solitons or disappearance of dispersive

solitons due to their breaking.   

Keywords: tsunami, deformation, coastal cross-sectional shape, dispersion of soliton, impulsive breaking wave force 




