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Study on Tsunami Action Force in the condition of Sand Dune in front of Seawall
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Due to the damage caused by the 2011 off Tohoku — Pacific Coast Earthquake tsunami on March 11, 2011, it has
become important to improve the design standards for tsunami countermeasures at nuclear power plants. Therefore,
it is necessary to clarify the characteristics of tsunami even under unusual conditions where dunes exist in front of
the seawall. In this thesis, the hydraulic experiment was conducted under the condition that the dune was installed
on the sea side of the seawall. The purpose of this thesis was to clarify the characteristics of tsunami wave force
acting on seawalls and the effect of tsunami on sand dunes under the conditions of this thesis by hydraulic
experiments. Furthermore, we aimed to propose an experimental evaluation formula for the wave pressure
distribution at the seawall and the sand movement in the dunes in front of the seawall.

1. lFL®IC

2011 4E 3 H 11 HIZ34A L= Bk s KSEreE
MR A CII R B IR S5 — R IR s AT 3
WO EZZ T2 L1080, BEENRFIRL,

DI R R B0 H 5 EE b TEL L

ZOWEEZ, B HFREHORDEEMICE
Wb, FXFHEEELR 2 B8] 2 i KR O L 23
HAELTGETHZDOBEKEN KbV E D
R AT O L RE SN, BRI R
WY OBEREZ JEHET 5 7-011T, BIEOER %

IEHEICHEYRE LREHI R S &5 2 E NEEIZRD.

ZD1=, WEPRTEIATIET 2D X 5 72
FER T LT HEEOIER NIz DWW T oIk
W/ f i 2479 Z E M E STV 5.

& 2 CABIZETIE, BiEE O o2 51
L, WO ERENLE 2 28k S KB IR
NG L7z, FOKEERERIZLY, PhRgitEo
N AR T D 4 TSI TRAMILE IC/E
T 20 D ORER KO, RIS DHEEE
DOYERFFEIC OV THLMMNZTHZ EEZHE L
72. 5\, BIEICH EZH T 55T 5
W JE Ay A OB LR BT O L2 38 () B b 8N RS
35 FEBRAE A ORE L B L.

2. EEgE

ARBFFETIL, FEKR AP ST/ A—7
TART U —OEE - miE R BAE 2 O CER
EITo Tz, FEBUKBENICHW BT & 2 0%
R ARE L. (M- 1), Bl B3 R

1/50 T, & & 25.0cm, M 400.0cm, £ & 8.0cm
ThHD. PHEEEAIIE T oY —T7 5% 2
FRCIEV T ERT 2 8 EORIEZIT- 7.

offshore sea embankment 1 sea embankment 2

12.5 50 12.5
L)

25
(cm)

75

sand dune

\

/10 slope

Fixed bed (cm)
Pressure gage
I PA1-PA7 400
70
137 Pressure gage 500
movable bed  g---{-¥- PB1-PB7 -
® @ ® 8
\

——>
155 Pressure gage PC1-PC4

-1 JKEEAEmE X

b AR I & 7.5cm C, BENE{AT 75.0cm,
IR OE 53 23 50.0cm, Wik X 23 H-B T O F IR
E7 DL OERM L. W BRI O e H3
TR R D K ok Uiz, F7z, AR,
K& DA FLCHI D 135.0cm D53 A3 -1
KiPE)s 0.23mm TELEN 2.56 OE:ARD 6 5 TlE- 72
BEIR TR DEEROBR & UCERR L.
BT IEBRE OB RO OREEZZE L C, #
T OEVIRIEZRE L, WiERE S L.

FEEEM 2 R-1LIORT. FEBREEEMAEGD
¥, ft12 r—RADOEBREITo12. 72k, FEiy
—ZADHFNE, R1OAEDEZMAGDOEZLD
& L7z, (f5] : MB7.5)



-1 FEBREM:

AF1E

7.5¢em

7.5

10 cm

10

12.5¢e¢m

12.5

AR

B e

F (Fixed bed)

BERK

M (Movable bed)

BhALR (L B

W R

F (front)

b LTS + 62.5cm

700

600

500

400

wave force (data)

B (back)

3. ERERLEZTDBE
3. 1 WE

RTINS 2 A9 2 DR~ DO D 5547
I, PR EE-CHhERICE D £ TOMEMNNEL,
LB L /NSO L, PSRRI Clak &
IREER L, HECOFHIE & ik LT b 2 b
MDRENVENWIFEDN DD Z LRI, Z
DOAIRIT 1 RBIECIE7e <, FEEEaEAY 72
B THDEEBEZOLNDIZD, WIEDEERFEm
IR AR b LI L CTIRE R TT o 72, FEBRAH
K& UTIFEMFICRIL T 4 FEEER LT,
GME Z L ITHERR U723 E o AR oo STk
DEHITERED.

P, . _
fpgH = &P |4

Z 2 CPITHEER T, plI/KOEE, g lXE N
B, H Ty &, h I ZP R Em O 0 & &S,
AB I EDOSGMFIZ IV BT 2 ER TH S, &
BIZOWTLLFDOEK-2 ITRT.

0 100 200 300 400 500 600 700
wave force (estimate)

-2 AR I ORENE & HEEIE D ELik

3. 2 WoBEhE

AWFZETIE, BE LTI X DR OMEREIT
DI DR DO OFEHNIT T~ ThHrifiib & LT
EBERTEEEToT.

e DIFFRAY OFAM AL, R TTIR TR B ]
T A= ER TR IIOIAREZZT-HDTH D
7o, HEEOERARF R SCMILE & O BREEIC &
LEBIZONVWTEEBEZMA - RT A—ZPNFEL
72U ARG TIE, B EBIROERITIES] E I
LDERNREBL TS B2 65720, §l&
W OV & BAHIE & b oo BREEC & % =580
Wh E2iEiE U7 KREICERERT 5 ERNE LB EE
1T9. TOKEE BRI LI b O % BR T
TR E LT 00 k% X-3 (ZR7.

160

140 A MF7.5average

A MF10 average

120

g

MF12.5 average
MB7.5 average

e A B
FF 0.9646 1.6414
FB 0.9110 1.0628
MF 1.1090 1.6786
MB 0.9540 1.0212

#*-2 FEBEHIAOEHE 5

BITAAER Lo =D i A b L1, Prilie

RN AR 9~ 2 KRN DN TOHEE 21T o 72,

REESEBRIC K VHE L7 EE b L ICH M Lo
PEbgRe ) &, A A hiE T IS AE Sy L TR L
7o HANLHE ) OHETE & el L7 b O & LL T D [X]-2
WRT. X212 85 L, oAE WD &R
TIOREMITHEEM COFETE 5 2 L BRI
L1, ZoXREHEHLCHIECW EEZ AT 50
WIRICVER ¢ 2 HER IR I >V C ORI 24T 9 =
EMARETH D EEZHND.

g @ A MB10 average
3
" A MB12.5 average|
% 80 L ]
E ® MF7.5
T 0 . . ® MF10
° o A *
e @ ‘. MF12.5
40 7Y MB7.5
L]
@ MB10
20 ® MB12.5
0
0 200 400 600 800 1000 1200 1400

u*?fsgd * qw*n0.8
X-3 MERITHRT ) & ERE O &
HEVR ST DA B 0D BEAR

TEARE E N T A —& b U TN A T2 Hesehl e
L5 L, BRI & RARER ORE & R ITIR
b & OFMICHBIREGE R H 5 EEEINDS. i
% b L ATABIFIE O St T ORI B 0 B
DIEFEZHIE L.



