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Preliminary Study on the Development of a Platform for the Optimization of
Beach Stabilization Measures Against Beach Erosion III - Centering on the
Effects of Random Waves Occurring During the Unit Observation Period,

and Infra-Gravity Waves of Bound Mode, and Boundary Layer
Streaming on the Sediment Transport

Q =
A 28

Pyong Sang Chang* and Yong Jun Cho*

e X9 o=, AF el 75 BE9 f)FHu), AAIS streaming®] WHYE JIAE AL B0l AA|
Hlom, e BEoXE @9 #5713 dlelX Edab7] mkal s sk arejdct ofo] EqpA g APl g
ol BAfolFol mA= IS @Rlely] flal dEsfdtelM o] vdd Hrabgat siiEs AR sigith B
oAyt H A7t Autejor glE a9 Boussinesq Eq> #luteiolM &3] B5E= A2 B
94, 74 29| 959s), BAF streaming®] E.2J7} 7}h_ Zom ket B3k A Hul nujoleh=s s
S 7 vAE ﬁfi,J}-[Cnoidal wavelZ M8k ¢ Ho AL o]FES EarE Seld #5EE ol
FE] Al Hlel] 28 AR AUAA FrtstA 4-451310‘31 ol &l Anle] st A o7 ojojfrt. wg
At ¥AF 0|5} HHH free parameter K& A 3F5E7] 8 WHBIHIC] 2017.4.26%E] 2018.4.20714]2] ik W
ks AR sigler, HAgh el AS5E sk XE Eainh 2] Ay i mAAe] A9 HA5
¥ KE 0172 Holw, o] ¢ 108 ol oo} wisssh o aufte] ofaf e sfgto] s #4719 Y
ol g8l FHA e RuE diedt S AA slicbdo] el Wikt HdelA= 18 m, WY al)E Tt
M= 24 m HelZ Axlshs A5A el ] e AR Thse AE ERIsin

sHAR0] : TR, FERE0] 2yl AAIS streaming, 3IQH B3, E413 P I

Abstract : In this study, we develop a new cross-shore sediment module which takes the effect of infra-gravity
waves of bound mode, and boundary layer streaming on the sediment transport into account besides the well-
known asymmetry and under-tow. In doing so, the effect of individual random waves occurring during the unit
observation period of 1 hr on sediment transport is also fully taken into account. To demonstrate how the individ-
ual random waves would affect the sediment transport, we numerically simulate the non-linear shoaling process of
random wavers over the beach of uniform slope. Numerical results show that with the consistent frequency Bouss-
inesq Eq. the application of which is lately extended to surf zone, we could simulate the saw-tooth profile
observed without exception over the surf zone, infra-gravity waves of bound mode, and boundary-layer streaming
accurately enough. It is also shown that when yearly highest random waves are modeled by the equivalent nonlin-
ear uniform waves, the maximum cross-shore transport rate well exceeds the one where the randomness is fully
taken into account as much as three times. Besides, in order to optimize the free parameter K involved in the long-
shore sediment module, we carry out the numerical simulation to trace the yearly shoreline change of Mang-Bang
beach from 2017.4.26 to 2018.4.20 as well, and proceeds to optimize the K by comparing the traced shoreline
change with the measured one. Numerical results show that the optimized K for Mang-Bang beach would be 0.17.
With K=0.17, via yearly grand circulation process comprising severe erosion by consecutively occurring yearly
highest waves at the end of October, and gradual recovery over the winter and spring by swell, the advance of
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shore-line at the northern and southern ends of Mang-Bang beach by 18 m, and the retreat of shore-line by 2.4 m
at the middle of Mang-Bang beach can be successfully duplicated in the numerical simulation.

Keywords : cross-shore sediment, infra-gravity waves of bound mode, boundary layer streaming, shore-line model,

individual random waves
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Fig. 1. Schematic sketch of sediment transport by the infra-gravity waves bound to the group of short waves.
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Fig. 18. Layout of Mang-Bang beach, the location of wave gauge
and survey site, and the definition sketch of global co-ordi-
nate system and local coordinate system [x—y] (from
Google Earth).
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Fig. 19. Definition sketch of berm height B, a closure depth /., the
global coordinate system (, S), local coordinate system (x,
), the outward normal vector 7 at the shore line, and the
sediment volume Ay(B, + A.) for a shore line to advance Ay.
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