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Synopsis

It is necessary to consider coastal dunes in the design of anti-tsunami structures such

as seawalls. This experiment has been conducted in Tsunami Generator in DPRI. We

have measured the pressure on the seawall induced by 2 types of tsunamis. They were

reproduced in different ways, and defined as solitary wave and long wave. The solitary

wave has a short duration and steep peak, and the long wave is a current flow

accompanied by the long duration. Then, we have investigated the reduction effect of

dune topography and the influence of suspended sediment against wave force. Against

the wave force by the solitary wave, coastal dune has had the mitigation effect by

reducing both of flow velocity and inundation depth. However, costal dune did not affect

the force by long wave. Besides, seawall has been received larger pressure and force in

the case that the sediment from the dune is concentrated in the tip region of wave.
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Fig. 1 Bird’s eye view of Tsunami Generator
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Fig. 3 Wave generators

Fig. 4 (a)Profile of solitary wave (WG-6)

Fig. 4 (b)Profile of long wave (WG-6)
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Fig. 5 (a)Measuring devices offshore
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Fig. 5 (b)Measuring devices onshore
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Fig. 6 Pressure gauge and schematic diagram of formula for wave force computation
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(a) Breaking wave (t=10.4s) (b) Flowing over dune (t=10.8s)

(c) Water column (t=11.2s) (d) Maximum water height (t=11.4s)
(e) Collapse of water column (t=11.8s) (f) Reflection(t=12.5s)
Fig. 7 Snapshot of FS (Fixed bed/Solitary wave) case
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Fig. 8 Time history of wave force and WG-10
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Fig. 9 Pressure profile of solitary wave
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Fig. 10 Snapshot of FL (Fixed bed/Long wave) case
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Fig. 11 Time history of wave force and WG-10
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v b, Fig. 1LUZWG-10 & 3 /) o REfZ AL, 3 L UFig.
RCEFERNCH T A ESME Z R T . 60sDE W
G 2 A9 2 RMIE, i+ 2 2 L2 < hikniE
RN E EE# E L (Fig. 10(a) , S2ARTE T
B L7e(b). BIERIEPEIED S~ 5 SRt

MFEE L(c), & DBBIRFIOKRAMDFK & 72 o 72(d).

WNTB L TiE, MEROICRIT TR X O
ININEL, WHoOE—2 A2V, Bk
K& 72 B REANTIRAKRT O KRN AT K & 72 DRG] & —
F L72(d). Fig. 12 (ITIFHRKIZAKE (2=22.0cm) D
FKIES A Z R L TRY, WESHANFHKESM L
U LR T D Z EBERIND. 2O &
DRI X DR KRN ARANCI E - 72 kBRI &
LHER N THD ZENBESHS. Lo T
ERORRENEFNT 5 ETHE, BKRKEOHEE
BT25Z L TRMNAMETHDIEZZBND.

3.2 MEMKOEE

AE T, BEOFEICELDIEARRKEOELE
T, W LR S B LR I VR 9 & HE I 0 1 T
TRBIZOWTHRMNEIT.

(1) IMSZPICIBT 5 w8

Fig. 131ZHNEH & W2 RIS T A RRIE ) &
IR 7T 7 N O REENC (3 IR O A (NS) DI
IR AL Lo Rt A R LT 5.

——
—_— ,
200
E 150
£
=
20
L 100
50
0
4000 3000 2000 1000 0 -1000
Wave pressure(Pa)
(d) t=23.8s
F* =F[Fys

COFRERNS, WTNOMEIZBWTY, IR
TN & DGE IR S LTV D Z & DR
ns. £, TOEBFI - ~ZEThom. B,
FSX U £ MSHE L UMS D 5 M S 038 K& W EA I
HY, BFEMICE > TEADEKRT L2 EBHAES
B, D DOEEIZONTIIHDIITHRFEIT O

Fig. 1412(a)WG-9, (b)WG-101281F % fix KokAL, ¥
X VVICHBIT 2 ERIEEZTT. (a)F L V()i
BIIIEE 7> 5 325mm D b A D KR EIC 31 2 3

MRTHY, WENFET DHE (FS) T, kKR
KRR L O EEME T LT D 2 E MRS

5. (b)DEARFIAAL % FH L 72 WG-1012 38\ T,
FSOF MR ELRBAENRF SN TWSH A, i
IS ASBL IR 722 L Clkaa B2 72 BR o B i

NS(Flat)

FS MS MY

Fig. 13 Maximum force normalized by NS
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Table 3 Summary of experimental results
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