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On the Study of the Mass Transport near the
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Abstract

Herein we investigate the mass transport velocity caused by the viscosity near the ocean
structure such as circular pile and inclined breakwaters. The mass transport velocity, which
is represented by the sum of the Eulerian velocity and the Stokes drift, were derived by
Carter, Liu and Mei(1973). The tangential components of the inviscid velocity field at the
bottom, needed in the calculation of the mass transport velocity, is obtained by solving the
scattering problem due to breakwaters.

The matched asymptotic expansion technique is employed to obtain the inviscid flow fields
scattered by inclined breakwaters. The numerical results show that heary sediments tends
to be deposited near the center of breakwaters and that the narriowing of the entrance
width results in reduction of the magnitude of mass transport.
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Fig. 1 Local Coordinate near the Bottom
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Fig. 3 Mass Transport Velocity near the Bottom
in the Presence of Circular Pile
(0=0.8rad/sec, a=5m)
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Fig. 4 Mass Transport Velocity near the Boun-
dary Layer in the Presence of Circular Pile
(0=0.8rad'sec, a=5m)
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Fig. 6 Mass Transport Velocity near the Boun-
dary Layer in the Presence of Symmetric
Breakwaters(B=230°, a- =10m)

A
T

B

5 et vigtell ¥ql EAle FxE
of Xo]x|gt gtol] oJ3le] wE o Hf e
EAle #2899 43 Hdd 245 AAA
22 sitel] FEH E A9 A7]E 0.05mmeol A
10mm #HEolny, F7|7} 1029 s o) 3
A= AAFe FA€ 6~18cmolt}

WatA Q] FSlel o) B4} o)lF SR EE
Fig. 5%€] Fig. 120 2%t} o]l $41& 12mo]
vl Q] ARz ghel A% g zba p& b wbel wbad

@ hhu

"

>4
kil

‘ y (m)

Fig. 5 Mass Transport Velocity near the Bottom

in the Presence of Symmetric Breakwaters
(B=30°, a-=10m)

00

Fig. 7 Mass Transport Velocity near the Bottom
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Fig. 10 Mass Transport Velocity near the Boun-
dary Layer in the Presence of Symmetric
Breakwaters(B=45°, a- =10m)
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