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THREE-DIMENSIONAL NUMERICAL ANALYSIS ON TSUNAMI WAVES
AROUND CONTAINERS ON APRON AND TSUNAMI-INDUCED WAVE
PRESSURE AND TSUNAMI FORCE ACTING ON CONTAINERS

HATARER - BAFNEE? - FEEBE - KAEE - EBER - EMZEHC
Tomoaki NAKAMURA, Kazutomo SHIRAISHI, Atsuhiro USAMI,
Norimi MIZUTANI, Shogo MIYAJIMA and Takashi TOMITA
DRAESE (D) AERAE RN TEIER S A T8I (T 464-8603 4 i BT THKREAT)
2SR AHBAYERER TEHEME LR TY¥E% (A L)
SRAELSE AHBRFERERTFEMER SIS THEK(F L)
‘ERB T AEBREREREE TEFERESEBTHHER(FEL)
[E 12284 5 e i R4 T BT S R A S AT (T 457-0833 A H BRI K B X
ZHT 1-57-3)
FITERIE B A FE 2 o & — (T 239-0826 43I IR ARZE A THE#E 3-1-1)

SE=EB &)

CERB () (i) i ZZEEIIT

Tsunami-induced wave pressure and tsunami force acting on containers on an apron are investigated with a three-
dimensional numerical simulation based on MARS (Multi-interface Advection and Reconstruction Solver) as well
as hydraulic model experiments for the measurements of runup height on the apron and tsunami force acting on the
containers. It is consequently found that the numerical method allows the good estimations of both the runup height
on the apron and tsunami force acting on the containers. It is also revealed that the maximum runup height in front of
the containers gives the maximum wave pressure on the containers with hydrostatic pressure approximation, however
impact pressure on the lower part of the containers may exceed this hydrostatic water pressure.

Key Words : tsunami, container, apron, runup height, wave pressure, tsunami force, three-dimensional numer-

ical simulation, hydraulic model experiment
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F1EHADEHED, CSF (Continuum Surface Force) &
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72120, o #REEIRE, « ZHE, p= (o, +p4)/2
CERIRSNE COWMBOBE, Cp, Cp *ZIVENHRIE,
FERIARBU MR, d, % P IRARIEE, C, % Smagorinsky
I, Ax 7 4 NVZ—IE, DI ZOTHEET Y NLD
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HEFFOBERED ETDE, v, 5 Ry O g Bij
TZENENRATEZLND.
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AT, e (1) &EB) RN (2) OAFEIZ Ams-
den - Harlow!¥ ™ SMAC {E% AV, E#HER (2) D
% RIEDOBERILIZIE 3 IS Adams-Bashforth 5%,
SHRTE O BER 1213 Chakravarthy « Osher'> o 3 YRk B2
TVD (Total Variation Diminishing) A F—A%, ZOfth
DIEDBERAIZIL 2 WIEE PR ESEE, ETENT
BROAFIEIZIZ MICCG (Modified Incomplete Cholesky
Conjugate Gradient) {£% M L7z. —J7, VOF Bt
TR (3) DAREIZIZTH IO D MARS (Multi-interface
Advection and Reconstruction Solver) #£MH L, K%
B FEEMEME IR B33 B T 21T - 7.

3. KEBIERIEER

A BRFERER LFEF AR SR TRHER O T
M IRKE (RS 28.0m, 1E8.0m, & & 0.8m) (ZHER
1/75 TEFMELZRE S 1.0m, 1E4.0m, &E025m
DT D ERE L ORISR EREITo /2. AER
TIE, =57 LT32x80x35mm @ 20ft =7
F & 32x163x35mm @ 40ft = > FF#ED H, A
L LTER PUBIERRO R ha—7 b SRS
R (LR, AT Les) 2EEE T OB Ew7-
8 EHEOMSE 2 A L (FR-1) .

a T OMRIETEIZE CAFT EARMIZBELT, —
v VHIED D 105, 205, 305, 405 *7-1% 505 mm &

iz T EEEL, FO5mm B TOR KA E

BRAAEAKAME (KENEK 8 CHT6-30) 12 & v &l
Lz, —%, ar 7 FIERT 238 % 5H4 5 £85
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WCRE LIca T HICERT 28 N % 3 505 (Gt
AR LSM-5KBS) (ZX W EHAIL7Z. WP ER
ThT T URETEND 5, 50 £721% 100 mm HEI DK AT

=-1 A§E &0
o AW E® BAR

T[s] H[ecm] hlcm]
Case 1 4.0 2.8 22.0
Case2 3.0 3.8 22.0
Case3 3.0 3.0 22.0
Case 4 3.0 2.8 22.0
Case 5 2.0 6.8 22.0
Case 6 2.0 6.0 22.0
Case 7 2.0 5.0 22.0
Case 8 2.0 4.0 22.0
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PERBEERKMFICL VEET S & L biT, 20ft £
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HEFEOZYMENRIETE 2.

(3) avTFFIZERT BREN
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ZZT, RMOERSERITTERKRIT LKA Z npm = 1.0
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