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Numerical Analysis of the Depression Effect of Hybrid Breaker on the Run Up
Height due to Tsunami based on the Modified Leading Depression N (LDN)

Wave Generation Technique
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Abstract : Past study of tsunami heavily relied on the numerical modelling using 2D Boussinesq Eq. and Solitary wave.
Lately, based on the fact that numerically simulated run up heights based on solitary wave are somewhat smaller than the
measured one, Leading Depression N (LDN) Wave has been elaborated, which can account the advancement of a shore line
before tsunami strikes a shore. Thereafter it is reported that more accurate simulation can be possible once LDN is deployed.
On the other hand, there were numerous reports indicating that stable LDN wave can’t be sustained in the hydraulic model test.
These conflicts between the hydraulic model tests and numerical results have their roots on the assumption made in the
derivation of Boussinesq type wave model such as that wave nonlinearity is equally balanced with wave dispersiveness. Hence,
in the numerical simulation based on the Boussinesq type wave model, wave dispersiveness is inevitably underestimated,
especially in deep water. Based on this rationale, we developed the modified methodology for the generation of stable LDN
wave in the 3D numerical wave flume, and proceeded to numerically analyze the depression effect of Hybrid Breaker on the
run up height due to tsunami using the Navier Stoke Equation. The verification of newly proposed wave model in this study
was carried out using the run up height from the hydraulic model test. It was shown that Hybrid Breaker consisting of three
water chamber and slope at its front can reduce 13% of run up height for H= 5 m, and 10% of run up height for H= 6 m.

Keywords : Hybrid breaker, Leading Depression N (LDN) Wave, modified LDN wave generation technique,
depression of run up height, tsunami
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Leading Depression N (LDN) Wave
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Fig. 1. Definition sketch of hybrid breaker.



40 Bl

2. 7L} CHEOHUIA BT X[ R 2| Mutsd
HareA] ohps AR L] AR A ] 5
BE 2Hgsh] S8l s-Evketel s 4 e AL
AEAE R EE SRt ARE| Y -2luet Asieht
nshs @ 7uks) W tjell A Wishs 2o 7SIt
A7 Y2 @7 vkeh S oA wAisto] kel JEF
= "R A F v wAd A7NErE 52 sy iR 7.5
o] Ao 9J&) o)== Aoz /PgsIit) 27Ul Ed
Tl Fbee] FakE AA wA o AL f
Wt = Q= AT B Skl fAlshe A
L%EE}— S oA A= tiFeol dste] st
o= Jmar,}
FAA 07 ZFAsk ARl YR ER1 vy
s P% 1.0 Fig. 3¢] EAIE ARG Bt &
A FAEE Q)8 F vl 71 DY (AL A2, A3, A4
315 0w ZF A4k ©1-2- 474%686, 428x464, 610x657,

Fig. 2. Bathymetry around the Korean Peninsula.

-

Fig. 3. Computational domain.

vt

1000x1039702] A3 AHg-sto] o]abst st Az S
2= MNEAAL] A9 oldA] F57 BAZA, 7 FAAke] 9
WA Al A = F A QA7 IS AFESFATE (Yoon, 2002).

71374 212 ADI 71H& Eg-ste] AREslelom, XxlE]
4o %7] 3132 Manshinha®l Smylie (1971)2] Green
function method®l] &J3l AFE3813iTh. R} Zlo], §7]5-9] &
3} Zo], g7 A7 R} g7 WA, g1k A
A AAXI Aida (1984) RS d83st] 22 2km,
30 km, 90 km, 760 cm3Z. 1733} 0w F8F7} [strike angle],
S573AM2E [slip angle], dip angleS ZFZF 240°, 40°, 90°%
A7 skl

AN 27] Sl g AL Al o] $4
3} Arh= Q14| V] xste] 27 sl HEN S ARSI
™ (Manshmha and Smylie, 1971) ©5-2] " Zlo] =Aof H]
sto] Waz, &Fo] ghafjel] oJal s A A|Nke] §717F 5% ©]
Uz Sk oz s, s Aee] 4 AR
& JdR FHe 29 eR B 4 3Uvk (Cho et al,
2002). Fig. 4olli= 214 07 mole Asdo] MutadS
TAIEITE AR A T 110093 A3 F A Evlege]
AT Falierel] mdahe, oF 250% F ¥} = et el
Qtell Uissatalct. 2573 A2 5 s duprt 9-2uet Aslit

§

(b) 53.3 min after earthquake

Lk

(c¢) 257 min after earthquake (d) 354 min after earthquake

an

A2 1)
007<

(a) 19 min after earthquake

Fig. 4. Sequential snapshots of instantaneous water surface profile
as tsunami propagates into the Yellow Sea.
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Table 1. List of wave conditions

Case H & H[m] T&T,[s]
Run M1 3 7
Run M2 3 8
Run M3 3 9
Run M4 3 10
Run M5 3 11
Run M6 3 12
Run R1 3 7
Run R2 3 8
Run R3 3 9
Run R4 3 10
Run R5 3 11
Run R6 3 12
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Leading Depression N (LDN) Wave
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Fig. 18. Snap shots of water surface profile over slope when the run up due to LDN wave and Solitary wave reach their maxima (H =5 m, color
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contour for water pressure in N/m”).
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Fig. 19. Snap shots of water surface profile over slope when the run up due to LDN wave and Solitary wave reach their maxima (H =6 m, color
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Fig. 20. Snap shots of water surface profile over hybrid breaker when the run up due to LDN wave reaches its maxima (H=5m,
water pressure in N/m”).
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Fig. 21. Snap shots of water surface profile over hybrid breaker when the run up due to LDN wave reaches its maxima (H=6m,
water pressure in N/m’).

Table 2. Summary of numerical results for Run-up height

color contour for

color contour for

uniform slope hybrid breaker
LDNWave Solitary Wave LDN Wave Solitary Wave
H=5m 1823 m 1542 m 17.95m 15.32m
H=6m 2278 m 19.81 m 21.57m 18.44 m
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