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A General Formula of Total Sediment Transport Rate for Waves and Currents
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Abstract : This study suggests a general formula of non-cohesive sediment transport rates for waves and currents
which is also valid for wave only or current only condition. On-offshore sediment transport rates with the second
order Stokes wave in the shallow water are calculated as the pickup rate times the distance. The formula depicts
reasonably that high waves move material offshore, and low waves move material onshore. Also the formula, as
is the case the waves with long period tend to move material onshore, shows good results.

Keywords : non-cohesive sediment transport, phase lag, pickup rate, transport distance
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Table 1. Computed non-cohesive sediment transport rates with the new formula for several different cases

T(s)  H(m) Case 1 Q, (m’/mls) Case 11 Q, (m’/mls) Case 111 Q, (m'/mls) Case IV sQ, (m’/mls)
6 0.8 0.0001 0.0003 0.0003 0.0003
6 1.1 0.00016 0.0011 0.0013 0.0010
6 1.4 0.0003 0.0028 0.0034 0.0023
6 1.7 0.00049 0.0046 0.0060 0.0032
6 2.0 0.00047 0.0031 0.0061 -0.00002
6 2.2 0.00022 -0.0031 0.0018 -0.0081
6 2.4 -0.00036 -0.0156 -0.0080 -0.0232
6 2.6 -0.0014 -0.0337 -0.0223 -0.0451
6 2.8 -0.0031 -0.0521 -0.0355 -0.0688
8 1.0 0.00012 0.0013 0.0014 0.0012
8 1.4 0.00033 0.0056 0.0062 0.0049
8 1.8 0.00065 0.0129 0.0152 0.0105
8 22 0.0009 0.0088 0.0155 0.0022
8 24 0.0008 -0.0096 0.0009 -0.0202
8 2.6 0.0005 -0.0467 -0.0304 -0.0630
10 1.0 0.00015 0.0022 0.0024 0.0021
10 1.4 0.00033 0.0104 0.0113 0.0095
10 1.8 0.00074 0.0416 0.0331 0.0265
10 22 0.0013 0.0477 0.0579 0.0376
10 24 0.0016 0.0353 0.0521 0.0186
10 2.6 0.0018 -0.0159 0.0108 -0.0425
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Fig. 3. The factors of non-cohesive sediment transport rate calculated for linear wave.
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