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Analytical Solutions for Predicting Movement Rate of
Submerged Mound
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Abstract[] Analytical solutions to predict the movement rate of submerged mound are derived using the
convection coefficient and the joint distribution function of wave heights and periods. Assuming that the
sediment is moved onshore due to the velocity asymmetry of Stokes second order nonlinear wave theory, the
micro-scale bedload transport equation is applied to the sediment conservation. The nonlinear convection-
diffusion equation can then be obtained which governs the migration of submerged mound. The movement
rate decreases exponentially with increasing the water depth, but the movement rate tends to increase as the
spectral width parameter, v increases. In comparison of the analytical solution with the measured data, it is
found that the analytical solution overestimates the movement rate. However, the agreement between the
analytical solution and the measured data is encouraging since this over-estimation may be due to the
inaccuracy of input data and the limitation of sediment transport model. In particular, the movement rates with
respect to the water depth predicted by the analytical solution are in very good agreement with the estimated
result using the discritization technique with the hindcast wave data.

Keywords : analytical solution, submerged mound, sediment transport rate, joint distribution function, convection-
diffusion equation
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TS ddel dAdeldl Rajskd =
(submerged mound)S A3 T, 1 27} AAHA
ol #ietd £oZ o] F3lA = whyoloh Fojd
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Aol AHE FEEYY BEE Hx9 @7 A
= ¥ ST FHHUSACE)PNA 193530 w3 Cal-
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2 B3] A5kl 2R FUEE ol gahdl Q24
Holl Mg zelet. 1F USACEIAE 1942439
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Watts, 1957). o]e] @4 AL EL 8|5 Ml A4
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ol Hze] BHg FZAA 4t Ay a2y
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dskA BEgivhe AR EEdtt Ty d4
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Musialowski, 1977), Virginia®] Dam Neck(Hands and
DeLoach, 1984)0] x| +FE49 ] T84 E o8 7}%
Aol gld &, ddAEES 28 Asta At
e FFEYE AAHer dFsbr] ¢ed
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(Hands and Bradley, 1990)%} Mobile Mound(McLellan
et al., 1990), Oregon®] Coos Bay(Hartman et al., 1991),
California®] Silver Strand State Park(Andrassy, 1991),
New Zealand®] Tauranga Harbour(Healy et al, 1991)
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T4 E0] 9 4 FAMY EA T BEE $eE AXE
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Allison, 1991; Ahrens and Hands, 1998; Lee, 1998).
AFAS ] WS 915k FHH AT} Florida)
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Fig. 1. Kemel functions of Eq. (24) with respect to the
spectral width parameter.
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Table 1. Comparison of coefficient A(v) and  B(v) with
respect to the spectral width parameter, v.

v A(v) B(v)
0.00 2.000 2.000
0.05 2.001 2.029
0.10 2.005 2112
0.15 2.011 2.264
0.20 2.020 2.492
0.25 2.030 2.822
0.30 2.043 3.294
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Fig. 2. Movement rates as function of water depth
calculated by Eq. (23) with various spectral width
parameter.
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Fig. 3. Comparison of the analytical solutions calculated
by Eq. (23) with the measured data.
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Table 2. Wave conditions, median grain size, and movement rate measured at three field sites and one experimental test.

Silver Strand, CA. Port Canaveral, FL.

Mobile Mound, AL. Experimental Test

Location
SS PC MB ET
Water depth, 4 (m) 4.6 6.8 6.1 0.36
Wave height, A, (m) 0.62 1.2 0.78 0.09
Wave period, T, (s) 13.1 6.3 9.1 1.7
Median grain size, ds, (mm) 0.20 0.21 0.20 0.20
Movement rate (m/yr) 313 63 60 90

Reference Andrassy (1991)

Bodge (1994)

Hands and Allison (1991) Otay (1995)
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Fig. 4. Comparison of the analytical solution with
Dauglass’ (1995) result for Mobile Mound, AL.
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