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ABSTRACT:

The understanding of the sediment transport in the surf zone is important for

estimation of shoreline variations. Wave energy is largely released in the surf zone due to
the sheet flow sediment transport generated by strong bed shear stresses. Several tiny EM
current meters, turbidity meters and one sophisticated wave meter are deployed to make
elaborate measurements in the surf zone. A camera and a CCM probe are also installed
on top of the bed to monitor the sheet flow and to estimate its intrusion depth. According
to the field investigation, sand ripples and sheet flow are found to appear in the surf zone
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of the field longshore currents, undertow, surf beat and sheet flow is conducted in this
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Dohmen-Janssen (1999) 52%
(suspension layer)
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(Sumer et al., 1994)

(swash
zone) (Yu et 4.,
1990;Berry & Tom, 2002) Lin et al.(2002)

(surf beat)
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(two-phase flow)
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and Young (1989) Madsen and Grant (1977)
Kobayashi and Seo (1985)
Horikawa et al.

(1982) U
Ahilan and Sleath (1987)

Staub et a. (1984)
(siphon probe) U

Fairchild (1959), Homma and Horikawa
(1962) Noda (1967)

Sleath(1982), Brennikmeyer(1975) Wright et al.(1982)
180°
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Ifuku(1988), Kawata et al.(1990), Conley and Inman(1992), Kawata et al.
(1992), Nishi et al. (1992), Kos' yan et al. (1999)

Kawata et al.(1990)
250 100 T
Conley and Inman(1992)

Niemeyer and Bakker (1990)
Lin et a. (2002)
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(sheet-flow)

(Wright,
2002; Dohmen-Janssen, 1999)

Horikawa et al. (1982) sheet-flow Ribberink and

Al-Salem, 1995; Katopodi et al., 1994; Chatelus et al., 1998;
Dohmen-Janssen, 1999; McLean et al., 2001 Delft Hydraulics

(Large Oscillating Water Tunnel(LOWT)) sheet-flow
Zala-Flores and Sleath, 1998; Sleath, 1999

sheet-flow

2.1

Blondeaux et al.(1990)
(1992)
(movable bed)
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(sheet flow)

\
/
\

(two-phase flow)
Horikawa et al.(1982) U
Yu et al.(1990)
(swash zone) 2~5mm
gmm (1992)

(maximum Shields

number) Dong and Zhang(1999)
(moving layer)

(immovable bed)

1.
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2.
op(1-Cl,  0p(1-Cluy, op Iy
J =—p(1-C)go, - (1-C)—+—-f
at axj ,0( )g i2 ( )axi + GXJ i
...................................................................................... (2-3)
op.CuyC :
6,03CUS| Ps uSI uq _ pscgé‘lz C_p+ Sij + fi
o o, O (2-4)
xi(1=1,2,3) t o)
Ps C U Uy Xj
p g d ; Kronecker delta Tj;
Tsij fi Xj
C’ u’
2.2
O’Donoghue (Aberdeen Oscillatory Flow Tunnel) CCM

(Co 1600g/) 1

AW
PO +[z+6,(D] (2-5)

........................................

C(z1)
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(erosion depth) ¢ =1  z=-d.

erosion depth

B

B
’distribution depth” (entrained sediment)
7=7,
C(z=12z,,t)=C, =— P ”
Be+lz+oll™ (2-6)
c 0 a P time-dependent
1
ﬂ :{1 Ca_ }a(za +5e)
B 2-7)
(2-5)
@
!\ 1 [AY
@yl L e
& (2-8)
Zy =Z,t0. 2 =710,
(2-8) Ca
2.3
(1) (erosion depth)d,
(2)8.
u(t) Y P Oma
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Oe(t)



ettt e et et e et e e b e e ebe e te e e e e e be e be e teeeraeeareenns (2-9)
>ty
o) =4
(S0 (2-10)
LT
_ 2
B G N @2-11)
s  sediment (s=2.65 forsand) g fw
Omax Shields number

Dick and Sleath, 1992; Zala-Flores and Sleath, 1998; Wright, 2002

20° 0(t)
%.(t) _ C.0(at - ¢)+C,
Qoo e (2-12)
C C G W =21t /T flow cicular
frequency T  flow period
56—(t)2.89(a)t -0.160,_ )+5.5(0,. —1)
dso (2-13)
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Oem _ 830 —5.5

Qs e (2-14)

z,=2d50
(sinusoidal flow) pick-up layer z, Omm
(asymmetric flow) pick-up layer z, -lmm
Z, 0.44

(volumetric concentration) 8% ¢=0.13

2.4
Horikawa et al.
(1982) 2mm
Asano(1995)
Dick and Sleath (1991, 1992) Zala Flores and Sleath(1998)
LDA(laser Doppler anemometry) pvc 0.4Imm
Ribberink and Al-Salem(1995) LDA 0.21mm
20mm
McLean et al.(2001)
15~20mm CCM 0.13mm
0.32mm Dohmen-Janssen and Hanes (2002) 0.24mm
LDA
ADV O'Donoghue(2004)

UVP(ultrasonic velocity profiler) CCM

Shields parameter 0.8
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sheet flow(Nielsen, 1992)

2
" pls-gd  (s=lod (2-15)
Topls=tgd (s=lgd (2-16)
T o(t) (bed shear stress) u,(t)
U S d
fy A k
(k=2.5d)  Wilson(1989) d
A
21° Oy Fredsoe and Diegaard
(1992)

Lin et al. (2002)
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