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Numerical Modelling of Longshore Currents using
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Abstract (] Longshore currents driven by monochromatic waves have been described using 2-equation
k-1 turbulence transport model. When using «-! closure both profiles of eddy viscosity and current
velocity are found to be satisfactory. Several terms of / eqation are related to various variables concerned
with turbulence mechanism. New form of turbulence frequency used in ! equation is suggested in
the present approach, and non-dimensional parameters are evaluated by comparing the computational
results with the laboratory measurements. Various values of a large range are applied to the non-dimen-
sional parameters for the sensitivity test and in order to improve the predictability common values
of constants are deduced, which produce similarly good computational results for the well-controlled
laboratory measurements.
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Table 1. Various approaches for the evaluation of surf
zone mixing coefficient
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Fig. 1. Comparison of breaking criterion between exact
form (circles, Eq. 8) and approximate explicit form
(solid lines, Eq. 10).
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Table 2. Various cases of Visser's laboratory experiments (1991)

Beach Bed Wave Wave Incid. Values applied to
Case condition slope height period angle ke Cy C,
mm sec degree mm
1 smooth concrete 0.101 72 2.01 311 0.6 0.5 0.5
2 smooth c. 0.101 95 1.00 30.5 0.6 0.5 045
3 smooth ¢ 0.101 89 1.00 154 0.6 0.5 0.58
4 smooth ¢ 0.050 78 1.02 154 0.6 0.5 ?
5 smooth c. 0.050 71 1.85 154 0.6 0.5 0.58
6 smooth ¢ 0.050 59 0.70 154 0.6 0.5 ?
7 gravel 0.050 78 1.02 154 8.0 0.5 0.38
8 gravel 0.050 71 1.85 154 8.0 05 ?
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Fig. 2. Maximum longshore current velocities computed using various values of Cy and C..
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Table 3. Optimum values of C; with various values of

Cy
Ca
Case
0.09 0.5 1.0 30 100

1 - 005 &0.50 | 0.15&023 + +
2 - 046 005 & 027 + +
3 - 0.58 04 0.24 007
4 — — — — —_
5 - 0.58 044 0.28 0.14
6 — — — — —_
7 096 0.38 0.30 0.14 +
8 + + + + +
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Fig. 4. Cross-shore distribution of longshore current velocity (C4=0.5 and C,=0.5, solid lines from computed results

and circules from measurements).
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