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Abstract[] Morison formula has been used in the determination of wave forces acting on vertical cylindrical
piles of ocean structures. The formula, however, can be applied to mildly varying incident waves with
symmetrical shapes. The breaking waves impinge on structures with very high impact forces, which
completely differ from the inertia and drag forces of the Morison formula in both magnitudes and
characteristics. In the present study, a boundary element method is applied to determine the water particle
velocity and acceleration under the breaking waves. A numerical model is then developed to determine
breaking wave forces utilizing those water particle kinematics. The results of the model agree well with
existing experimental data, giving maximal wave forces 3 times and maximal moments 5 times larger than the
Morison formula does.
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Table 1. Input wave conditions adopted from Honda and Mitsuyasu(1974).

~

No. D@m) T(s) Hfm) hfm) L(m) H(m) HJAL, F. ho(m M hy(m) Hym) hg(m)
0048 179 0097 035 50 01 002 313 0125 466 0123 0151 0.146
0048 146 0093 035 333 01 003 276 0139 3.07 0143 0124 0.149
0048 113 0091 035 20 01 005 181 0115 245 0117 0094 0.148
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Table 3. Wave forces and moments under the breaking

waves, calculated by applying Morison formula
to wave conditions of Table 1.

D F, 85, M, By,

N m N (el Nm) (ad)

1 0.048 27751 0.283 0.321 0.220
2 0.048 1.906 0.440 0212 0.346
3 0.048 1.312 0.723 0.133 0.565

Table 4. Comparison of nondimensional wave forces de-
termined from the present method (¥,) and Mor
ison formula (F,”) with the experimental values
(F,) in Table 1.

No. DH, HJL, hwH, F,__FM F/
1 0.048 0020 1460 3.438 1218 3.130
2 0048 0030 1.490 2560 0.843 2.760
3 0.048 0.050 1.480 1359 0.581 1.810

Table 5. Comparison of nondimensional wave moments
determined from the present method (M) and
Morison_formula (M,”) with the experimental
values (M,,") in Table 1.

No. D, HJL, hgwH, M, M M,
1 0.048 0.020 1460 4.632 0973 4.660
2 0048 0030 1490 3.031 0630 3.070
3 0048 0050 1480 1563 0398 2.450

on Ao A Hjse, HoZwEs} oS 2
A A (O =-2m/T)S WelFh.

KT HE L A (25l F, o2 she] Fatg)
A% F, , Morison 2l9] Huste F,Y | delx
Table 19]48) ARAH F,0 & T3 A5E3} 3
Table 4o UERAAT) okge] o5 Zzol] siwah=
2319 el EE Table 5o LR QAT

ore] TableEolA] 5}271 No. 1~No. 3 2% F2}%]
W DIH(=0.48)3 hey/H,(1.48)2 719 A% o]
o], At B84 H/LE BEe o 5 ook
5} 58 AA} HL,9 W] W A v}
Ee] W32 Fig. 7o) ©AsAc Auldoz B

s
)

'
=

Table 2. Wave forces and moments under the breaking waves, calculated by applying the present method to wave

conditions of Table 1.

No. D(m) FAN) F(N) F(N) FN) M{N-m) MN-m) M(N-m) M{Nm)
0.048 0.527 0.332 6.908 7.767 0.039 0.021 1.468 1528
0.048 0312 0.966 4.506 5.784 0.025 0.072 0.924 1.020
3 0.048 0.367 0.131 2.572 3.070 0.030 0.009 0.484 0.523
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