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Prediction of Beach Changes around Cuspate Foreland Caused by
Blockage of Longshore Sand Transport by a Groin

Masumi SERIZAWA' and Takaaki Upa?

Abstract

The development of a cuspate foreland on a coast with abrupt change in
coastline orientation was investigated by a movable bed experiment using a wave
basin. After 8-hour wave action, a groin was installed at the cuspate foreland and
the effect of obstructing continuous longshore sand transport was also experimentally
investigated. The results of the experiment were reproduced using the BG model
which was proposed by the present authors. The beach changes around the cuspate
foreland were successfully predicted. The experimental and numerical results were in
good agreement. The installation of a groin on a coast with abrupt change in
coastline orientation and a steep slope induces offshore transport of fine sediment,
which results in beach erosion.
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Fig. 1. Topography of Suruga coast.
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Fig. 2. Aerial photograph of Tajiri Region of Suruga coast (May 21, 2006).
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Fig. 3. Experimental results of development of cuspate foreland on a coast with abrupt
change in coastline orientation (Uda and Yamamoto, 1992; Uda et al., 1992).
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Fig. 4. Shoreline changes around a groin in experiment.
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Fig. 5. Change in longitudinal profiles along four transects.
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Table 1. Calculation conditions.

Incident waves: Hi=4.6 m (4.6 ¢cm), T=12.7s (1.27s),

Wave conditions wave direction #:=20° relative to normal to initial
shoreline

Berm height he=5 m (5 cm)

Depth of closure h.=2.5H (H: wave height)

Equilibrium slope tan f.=1/

Angle of repose slope tan fe=1/2

Coefficient of longshore sand transport K;=0.045

Coefficient of Ozasa and Brampton (1980) term
Coefficients of sand transport K>=1.62K:

Coefficient of cross-shore sand transport

Kn=0.1K:
Mesh size Ax=Ay=20 m
Time intervals At=0.001 hr (0.0001 hr)
Duration of calculation 80 hrs (8x10* steps) (8 hrs)

Shoreward and landward ends: ¢.=0, right and left

Boundary conditions boundaries: gy=0

Energy balance equation (Mase, 2001)
- Term of wave dissipation due to wave breaking:
Dally et al. (1984) model

- Wave spectrum of incident waves: directional wave
spectrum density obtained by Goda (1985)

- Total number of frequency components /Nr=1 and
number of directional subdivisions N¢ =8

Calculation of wave field - Directional spreading parameter Smax=75

+ Coefficient of wave breaking K=0.17 and I" =0.3

- Minimum water depth 20=2 m (2 cm)

- Imaginary depth between minimum depth %o and
berm height hzr

- Wave energy =0 where Z = hr

- Lower limit of h in terms of wave decay due to
breaking @ : 0.7 m (0.7 cm)

Numbers in parentheses show experimental values.
Remarks Space and time scales in the calculation are 100- and
10-fold those in the experiment, respectively.
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Fig. 6. Results of numerical simulation on development of cuspate
foreland on a coast with abrupt change in coastline orientation.
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Fig. 7. Results of numerical simulation on deformation of
cuspate foreland on a coast with a groin.
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Fig. 8. Shoreline changes around a groin in numerical simulation.

6. #& )

FrRE2 (2010) TRELZBG EF VAR, T4032 (1992) 5R L 7S EBFIZE
VT A HEARES N DI R & % ZIZZEE D% E S NG A OEZRTEFINICH L2, 2ok
B, BUERTEIC X ) EBRE R 2 2B TE . -8 NEEE THREROFINIE
229 B W S 72 RSN T, IDERER DS E RO OV 2 k> TH
D, L72Do TINIZRIEZ LIS LEWMNT Y APRE N, FLWIHREREESELD
HZEDERMIZHL RSN

e Bt

AHFZEIZ BV TIE, FHEAROMC T — s BEIZBEMAZE (F) OEEIMI AL
FRoTwiziwn/, ZZITRLTHEEEZRLET.

51 B X &

Dallyy, W. R., Dean, R. G. and Dalrymple, R. A. (1984) A model for breaker decay on beaches:
Proc. 19" International Conference on Coastal Engineering, 82-97.

Goda, Y. (1985) Random Seas and Design of Maritime Structures: University of Tokyo Press, Tokyo,
323p.

REME 2 - 450 - FFIREE - AKRIRY (2003) RADIC X 2 BERRFTE 7l E 7V« BARER

NI | -El ectronic Library Service



The Japanese Geonor phol ogi cal Uni on

ZEIRI & B RS THIE O R T 61
(a) Transect A-A
10 T T
o =
E
)
-10 b .
——Exp. : initial
—o¢ | |7 Exp. :.4!1rs ]
----- Cal. : initial
335

—Exp. : initial

=20 | | —Exp. : 4hrs ]
----- Cal. : initial .
-30 [ |- Cal. : 4hrs “aed
0 i 2 3 : 5
Y (m)
(c) Transect C-C’
10. A B | T ™
ol
E
L
NE [
——Exp. : initial
—Exp. : 4hrs
=20 | fameee Cal. : initial
-~===Cal. ; 4hrs
-30 N .
0 0.5 1

(d) Transect D-D’

10 T T I T T T T

ol v_|
£
-0 1
—Exp. : initial
——EXp. : 4hrs
20 F e Cal. : initial 1
----- Cal. ; 4hrs d
-30 L 1 i I . ~. :':..
0 0.5 1 1.5 2.5 3 3.5
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Fig. 10. Topographic changes with/without a groin.
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