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Abstract

In this paper we examine the mass transport within the boundary layer near the
sea bottom. The fluid domain is seperated into inner and outer region of boundary
lavers. In outer region. the wave field is assumed to be inviscid and irrotational.
When the incident waves enter the arrays of circular cylinders, the scattering of
water waves by an array of N bottom mounted vertical circular cylinders is solved
using tHe method proposed by Linton & Evans under the potential theory. In inner
region, the Navier-Stokes equation must be satisfied with boundary conditions at
the boundary layer and bottom. The velocity components at the boundary layer- are
given by the tangential components of inviscid velocity field. The mass transport
velocity near the sea bottom is to be represented by the sum of the Eulerian mean

drift and the Stokes' drift.
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Fig. 1 Definition Sketch of an Array of
Vertical Cylinders
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Fig. 2 Local Coordinates near the Bottom
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Fig. 3 Movement of Sands on Smooth Bed
(Photo-T=1.0sec, D=1, 1.17m, h=0.3m)

—123—



ES L RE SN

FAF 2YAY ANE 3o F2 9k 7]
A P¥e AL 27t A FE-& ey
siek 92 mae] o] Fo] gAY B FEE
el 3 glch £=0.01" o $UI 2o s}
o =xA4 A3E Fig 40 23t

Fig. 49 EA1% S ¥ 22 YE| 29 o]
=722 §33cbA Fig3sy 43 A5 o
A& gl

—> 0.1 m/sec

&

Fig. 4 Mass Transport Velocities around a
Circular Cvlinder(T=10.sec, D=1.17m,
h=0.3m)
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Fig. 5 Mass Transport Velocities around a
Circular Cylinder(T=2.0sec, D=1.17m,
h= 0.3m)
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Fig. 6 Free Surface Amplitude around a
Circular Cylinder
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Fig.7 Mass Transport Velocities for an array of Four Circular Cylinders Located at(-h, h),
(h. h), (h, -h), (-h, -h) : (ka=05, €=0.1, =0, s/D=s/h=2.)

o] Axiel ¥ AMY FHelA &= 3ol e A & 5 ded, s 3 {715
Friol] $l A FelAe] $= gr 3 o] 53l EAle AdY of S Role A

@ hhu

—-125—-



z2d¥-3ad

2 MaZ3 glch o]eid ATE Lamoure & Fig8e ka=109 ®, & tj shapo] B A5
Mei(1977)8] A4 2 A4zt SUshch, ol tate] 7+ AR FeelM EAl]E &=
y
o O

Fig.8 Mass Transport Velocities for an array of Four Circular Cylinders Located at(-h, h),
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