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ABSTRACT: Dean’s equilibrium beach profile formula was used to investigate the correlation between the static shoreline position and the incident
wave energy. The effect of the longshore sediment transport was neglected, and the results showed the reasonable agreement compared with the field
observations of Yates et al.(2009), which were conducted for almost 5 years on southern California beaches, USA. The shoreline response varies with
the scale factor of Dean’s equilibrium beach profile. This implies that the shoreline response could be simply estimated using the sampled grain size
without laborious long-term field work. Therefore, the present study results are expected to be practically used for the layout design of submerged or
exposed detached breakwaters although the further work is required for performance verification. In addition, after laborous mathematical reviews, the
linear relation between incident energy and shoreline response, which was obtained from Yates's field study, yielded a clear mathematical equation

showing how the beach slope is related to the grain size.
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Fig. 1 Study site of Yates et al.(2009)

Table 1 General beach characteristic of survey sites (Yates et al., 2009)

.. Beach width Beach @ MSL D,, D, at1~2m
Survey site
[m] slope [mm] [mm]
Torrey pines 20 - 120 0.01 - 0.03 0.23 0.18
Cardiff 20 - 50 0.02 - 0.04 0.16 -
Camp 50 130 002-004 020 0.23
pendleton
San onofre 20 - 70 0.03 - 0.05 0.26 0.35
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Summary of Recommended 4 Values (Unit of A Parameter are m'?)

D [mm] 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.1 0.063 0.0672 0.0714 0.0756 0.0798 0.0840 0.0872 0.0904 0.0936 0.0968
0.2 0.100 0.1030 0.1060 0.1090 0.1120 0.1150 0.1170 0.1190 0.1210 0.1230
0.3 0.125 0.1270 0.1290 0.1310 0.1330 0.1350 0.1370 0.1390 0.1410 0.1430
0.4 0.145 0.1466 0.1482 0.1498 0.1514 0.1530 0.1546 0.1562 0.1578 0.15%4
0.5 0.161 0.1622 0.1634 0.1646 0.1658 0.1670 0.1682 0.1694 0.1706 0.1718
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0.9 0.202 0.2028 0.2036 0.2044 0.2052 0.2060 0.2068 0.2076 0.2084 0.2092
1.0 0.210 0.2108 0.2116 0.2124 0.2132 0.2140 0.2148 0.2156 0.2164 0.2172
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Table 3 Results of parameter f at survey sites

Survey Site Beach Slope Mean Slope MSL D, D, at 1~2 m Scale Fallgtor Param?/tzer
1/m Iim [mm] [mm] A [m”] f [m™]
Torrey pines 0.01 - 0.03 50.0 0.23 0.18 0.1090 1.80
Cardiff 0.02 - 0.04 333 0.16 - 0.0872 0.86
Camp pendleton 0.02 - 0.04 333 0.20 0.23 0.1000 1.05
San onofre 0.03 - 0.05 25.0 0.26 0.35 0.1170 1.00

Table 4 Results of Ds, estimated from the beach slopes

Observed Estimated
Survey site Mean slope MSL D, Dy, at 1~2 m Parameter Scale factor Grain size D,
1/m [mm] [mm] £ [m'"] A [m"] [mm]
Torrey pines 50.0 0.23 0.18 0.0823 0.14~0.15
Cardiff 333 0.16 - mean 0.1079 0.22~0.23
Camp pendleton 333 0.20 0.23 118 0.1079 0.22~0.23
San onofre 25.0 0.26 0.35 0.1306 0.32~0.33
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Table 5 Comparison of correlation curve slope a for survey sites
Survey site MSL Dy, [mm] Scale factor A Observed a Calculated a
Y Beach slope [m"] [x10° m¥m] [x10° m¥m] at hy = 3 m
. 0.23 0.1090 -1.4
Torrey pines -4.5£2.0
50.0 0.0818 -4.9
. 0.16 0.0872 -5.3
Cardiff -4.2£1.0
333 0.1073 -71.3
0.20 0.1000 -6.5
Camp pendleton -8.5+1.7

333 0.1073 -1.3
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