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Abstract : An analytical solution which can be applied to an arbitrarily varying topography is derived by using
the continuity and momentum equations. Applying the fact that the solution of the governing equation is
expressed as Bessel function in such case that the water depth varies linearly, the present solution is obtained by
assuming the water depth as series of constant slope. The present solution is verified by comparing with
analytical solution derived previously and investigates the effects of bottom topography to run-up height of

vertical structure.
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Fig. 1. Definition sketch of sloped transition.
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Fig. 2. Definition sketch of bottom topography with sloped transitions.
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Fig. 3. Comparison of dimensionless wave amplitude between Jung’s solution and: (a) present solution; b) eigenfunction expansion
method (k,h, =0.167, b, =32m, hy=6.4m, =2 and b,=0.5L)).
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Fig. 6. Variation of reflection coefficients with width of bottom topography: (a) ridge; (b) trench (5,4, =0.167, b =5.0m and n=1).
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Fig. 10. Variation of dimensionless run-up height with width of bottom topography: (a) ridge ;(b) trench (k4 =0.167, b;=50m,
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Fig. 13. Variation of dimensionless run-up height with distance between bottom topography and vertical structure: (a) ridge; (b)

trench (ks =0.167, b, =50m, w=0.5 L, and n=1).
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Fig. 14. Same as Fig. 13 except for n=2.
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