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Galerkin Finite Flement Model Based on Extended
Mild-Slope Equation
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Abstract[JA Galerkin's finite element model incorporating infinite elements for modeling of radiation
condition at infinity has been developed, which is based on an extended mild-slope equation. To illustrate the
validity and applicability of the present model, the example analyses were carried out for a resonance problem
in the rectangular harbor of Ippen and Goda (1963) and for wave transformations over circular shoals of Sharp
(1968) and Chandrasekera and Cheung (1997). Comparisons with the results obtained by hydraulic
experiments and hybrid element method showed that the present model gives very good results in spite of the
rapidly varying topography. Numerical experiments were also performed for wave transformations over a
circular concave well which may be an alternative to conventional wave barriers.

keywords : extended mild-slope equation, Galerkin finite element model, infinite element, circular shoal with
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Fig. 1. Definition sketch for the boundary value problem.
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Fig. 9. Wave amplitudes over a circular shoal with mild
slope calculated by mild-slope equation and ext-
ended mild-slope equation: (a) kh=1.0; (b) kh=3.0.



$3E A 712 E Galerkin 384 BF 183

7123 khe=1.07 3.0¢] s|F == 27HA) 27108 5128t
At Az 27) ©Ae] Ao wis] Yatute] YAl
Weko 2 Hze] FAAE e} AN AF3 JAe
FE 3ol v g AREA AHAEHA

Fig. 93= 7 AF7h eubat A 2](b/R=0.2, b/hy=0.3)c T
& ARG AAT AORA 9= k=109 B, L
21 9(b)= khe=3.021 A& Z}7} YEPdL). o] W
o] Eole FAd HlF Aoz olr Atd ot
1 Hste 328 Frle @Agle] 4] g ¢
F= vk ey, 89 AP Ao 9% 9 A
g] $ e a7t GAAPEg Aol 9%t 9 v -
vz A vepte olgldt A Fr17 Bk 2 (khy=
1.0) -7} 2ok £ stdet. @, a8l & 5 3l
o] kh=1.02 F7|7} 21 Zdle £ 237 Chan-
drasekera and Cheung(1997)2] =.&dj 2|5 Az}o] 7

14 S
[

Mil-slops equaton
Ti——  Estended mid-siope equaton
L @  Cra~raselera ang Chieung (1997)

la.

a

x/R
(a)

( w == MEg-slop equabon H

Extencies mid-siope equation
L @  Cradrselera and Cheung (1997)

X;R
(b)
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slope calculated by mild-slope equation and ext-
ended mild-slope equation: (a) kh=1.0; (b) &%~3.0.
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