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Synopsis

The Anti-Tsunami Door (ATD) is a foldable and movable tsunami mitigation facility that
automatically stands up to prevent the intrusion of waves when a tsunami occurs. In this study, the
conditions required for the practical application of the ATD were examined from both the
hydraulic model experiment and the numerical analysis. A numerical analysis model was
constructed using OpenFOAM, and the tsunami mitigation effect was evaluated. The method of
evaluating the performance of the ATD using only the measured wave height was inappropriate
because the net tsunami mitigation effect of the embankment body could not be properly
evaluated. On the other hand, the evaluation using the passing water volume data was applied to

expect the tsunami reduction effect of the embankment body. The tsunami mitigation efficiency of

the ATD was 70% or more. The strength analysis of the ATD was also done in the paper.
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Normal Weather On Tsunami Attack

Fig. 1 Image of Anti-tsunami Door
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Fig. 2(1) Cross section of experimental basin and
location of the model “Anti-tsunami Door”

Fig. 2(2) Plane of experimental basin (Arrangement
of “Anti-tsunami Door” and wave gage)

(1) Anti-tsunami Door on normal weather

Photo 1 Setting condition of breakwater
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(3) Fixed tidal barrier

[ 2

(4) Blank condition (No breakwater)
Photo 1 Experimental condition of breakwater
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(4) The wave has gone and the door starts to fall
down (2.1s after)
Photo 2 Motion of the Anti-tsunami Door under

attack of tsunami (origin of time is on collision )
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Fig. 3 Variation of tsunami mitigation efficiency
height  ( Acting:
Anti-tsunami Door, Standing : Fixed Anti-tsunami

for tsunami Removing

Door, Blocking : Fixed Barrier)
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Fig. 4 Calculation mesh of OpenFOAM for
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Fig. 5 Cross section for calculation of tsunami
reduction rate due to Ant-tsunami Door in Eq. (2)
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Fig. 6 Snap shot of 3-D profile of water surface
variation on tsunami propagation over Anti-tsunami
Door (Solitary wave of 35c¢m height)
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Fig. 7 Tsunami mitigation efficiency rate obtained
in estimated wave height
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Table 1

Anti-tsunami Door for each wave height level

Tsunami mitigation efficiency of

Input Wave 0.15 0.25 0.35
Height(m)

0.771 0.823 0.840
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Fig. 9 Comparison of measured and expected wave
pressure distribution acting on a vertical seawall
( height of seawall : 25cm, wave height : 12.5cm,
measured point: 7 )( Blue : measured, Yellow dot :
adopted OpenFOAM)

RETORMERE 2D &, KR ERICB W
THLHEETEOREZREL, 55 RlEMIC
ESVWTEHEKESRZ2EETILERD S.

4. BHETIVICLDBHRFEOERESH
4.1 BESHTOFIR

P EAKDOBE LT~ D720, FHHET V2
WM& R0 L7z, FHRRER L 0 Bk B i I 1
AT 2WESMT — 2 285 L. kiZ, 3 BO;
WRDOEBIZHOWT, WESMNORRNE I &#HE D
U7z, BB DR Z BfigE & LT Fig.10 ® L 5 ITK
L, RENDEBEICRIERAT L EREL, &
BommiFE—A NRUROTcbAREHEH L. =
I CXRMEBIIER TCOEHIFHAMME TS D.
T AR Fig 1L IRT R E 2D, RO (x
=0,L) &HR (x=L/2) TlbAhOMfEITRK
BERD. EORRKE v iE, —2DOKMNER
LTWA LR, UTOX@D@ED RO BT,

L
Umax = 0O + [v(5)| @
187621 Fyp gy Foax
(VO] = v(L)] = T oot T8 941 7
I\| 88837 Fpuy Eyo
= = =~ 4. X —
|U<2)| 19968 £ = 4%

Z I T, Foa X NEKME, EZVY 7R THS.
ol KIEZHRMEE L, RO
[ZB W CTARIRO R RIS 72V il L7, K (4)

2FB KO3 FEHOBREIL, mbAHDEY 50,
ThENx=0,)B X Xx=L2 #XA L, EHEN 5.

4.2 = HHRMEIZK 2BEHE

BiBE & — kR AM EARE L, TobBhOE TN
Y/ RE (JEBS, 1999) 12XV E=7000 &
E =9000 O 2 FFHDOAM & ED, HEMFTZITO Z
Ll L. AMOTELARTRME LT, EEMICH
WHNDAMOT-bAhEEEZRATE L L Lz,
(R4, 2000) 1285 &, BEY O Lo XL
THERVWI L ORERTIER, T2bA i R v (T
LTUTOXG)TEDONTNS.

Vmax X DIC 1
——77——SEE (5)

T, ERHKRE DIC TEHMBOMEIZLY
BB RT 52 L OFERETHY, BHAMT
F2 28T 5. AEOKRETIE, FARETHS
WEIXBRMMN RO THS Z b, B KA
1 e L. BMoRMRSICE, Rekoksx
AL, EANEEEECEILICEHEINS -
A AMEEZRXGUZE TIEDH T, FhE2HETHE
IR OMEITZETHD.

E =7000 (N/mm2) D&

Y 7 E = 7000(N/mm?) & fx K% ST Fiax DE %
BDITRALT, BoOMisE FROZDHRERD I

7o oI Ol % RS R T FAG FEHE I Y T 7o R
% Table 2 127”7 . RO)DELERMIZST, AN
TREEZBZ Db OIERFICHFRF TR L. FEA
EDr —ATHREETIZTH, AR 0.35m D
SHETIE 2 BB DO LADNHREEB L TNDH L
Bond. LienoT, ¥ 7% 7000 FBEOAM %
R LGS, 4RO SAE T BE o i
TREMEFETE RN E WV I R E-

E =9000 (N/mm2) Dig&

Y7 E = 9000(N/mm?) & e K ) Fax DA % 2
DIZRALT, B L PRol-bihizRdT.
TebBDE%, NENRT I EREIY TIED 7
Re%& Table 3 IZRT. YUV EPKREL oo &I
FV, T RTCOIFr—ACEbHPHFRE LM L.
2 FEHORM Z i UTofE R, Yo 7R sT
DI BE DO RE SHTRERICENAE U, 2L,
LA ORRF TR BEAR R & — B2 A3 & RE LT
7S, EETHWI B AR I O AR & T
BIMEL, NERIZZERMICR > TW5. SN EA B

— 349 —



ML U CRREDIT &2 M L7272y, K0 EMEREEtT
THRATH2LELHD ; L F 2, BENLOBED
HWFEERA LT BER’DH S, £, AMH
BHIEAR T He A~ T AR BN i < HERF A B0 i
HCARFITHY, FRP (MR T T AT 4 v )
DOIEH HHEIFIC AN TR L T & 720

Equivalent distribution tsunami force g

Fig. 10 Force component acting on a beam
representing Anti-tsunami Door

Tsunami

Fig. 11 Deflection curve of Anti-tsunami Door

under action of maximum tsunami force

Table 2 Bending value vya / L (E = 7000N/mm?)

Table 3 Bending value vya / L (E =9000N/mm?)

Input wave 1 st 2nd 3rd

height (m) Panel Panel Panel
0.15 0.00124  0.00054  0.00011
0.25 0.00303  0.00140  0.00042
0.35 0.00267  0.00347  0.00071

Input wave !st 2nd 3rd

height (m) Panel Panel Panel
0.15 0.00160  0.00070  0.00014
0.25 0.00389  0.00180  0.00054
0.35 0.00343  0.00446  0.00091
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