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Development of a Prototype Tsunami Lifeboat
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The lesson learned from the tsunami disaster of the Great East Japan Earthquake ( March 11, 2011 ) prompted the Central
Disaster Prevention Council to present a guideline that city planning should be improved to the extent that a place of refuge can be
accessed within about 5 minutes on foot. However, no effective way of implementing this guideline has been found for areas that
do not have large-scale refuge accommodations such as hills or tsunami refuge buildings, or for nursery schools, kindergartens,
or elderly people. Given this situation, Shikoku Transport & Tourism Bureau organized an investigation committee to study the
possibility of creating a tsunami lifeboat. This paper describes the development and design process of the prototype tsunami
lifeboat carried out as a part of the research of this investigation committee. The results of some examinations for proving that
the prototype tsunami lifeboat has sufficient structural strength to withstand collisions and is sufficiently stable are included in
this paper.

INOOJERBIRER T 25 L, STROER SRR
LTI, MRS EOBEIC L o Tk e [ &
WikED S a2 TR, BELRBR 5 S OFED
Bk LCH Amhiebanwa & 2 REMR L7z, Zehl;
FHC T kI 5 | &) EROBEEZ 8 & L7 R ot
DUELEZ BN, IS A DE TG 2 E
RO B Th 5.

DL B, 2012 4F 2 FIZETAHE MY ERE R
ZHUL & U728 IO IR E L 2 B B RET RS L
7z AR CTIERBEMIN I S BT o, 3T

1. ##

2011 4F 3 H 11 HIZESAE L -3 db 5 RS b Hh 32
(VHWBHEARKEK ) TlE, BE 7120 RAHED
W2 CERAEMDSA L, S5 O RSN s
IZHERBWEL 76 L. COBKEZHINE LT, Bff
ww%%%é%@ﬁﬁﬁﬂa’bﬁ%zm1$9ﬁ@ﬁ
T, [ AR E LT 5 5 DINIC a2 %I

%Tﬁ%f%élamﬁﬂgﬁﬁa%LbéNgjk@
FHEAvRE A (D F72 2012 4 3 B2, WEFO

il

BB X o T, 415 30 ELIAIZTE S B HERDYY
60 ~70% & FHESNTWLEH T 7 TR 27D
HWEIZBWT, REDOT — A TSR TRANE 34 m
B2 HEREEAE ) & OHEFHERRFTSI N (),
CHIZENFT TOMEELKRECBRA-FESTHY), T

(2T & 7B R Bl 5 R R PR RS T o 7 2kt
fBz’;‘ LT\ 5,

28

BT b AEN LT AR TS U728l 2 7 A HMRE
SN, ZOERNLE R RE AW S Ufin - )

A Ot L, SOLAS &89 (g RIZBIT 5 Afrd

TEDT=ODERGA ) (250 CBRIREFEHANC L - T,
O HOAEEN (BEL THHLOEFEMEIC L > TTIZRE
BHERE ) @ BAKEEOATENE @ —E O EEN: (3.5 m/s
DIEEETOEARDAMNDOMEZER 3.0 m D S5 DK

IHI $#  Vol.53 No.2 (2013 )



TP T 2 AR ), 7 SOt L L CORARME:
BEDSTREIE SN T WD, 70, ERRHCEE SR HR
(N EREEY & 02, WLVENE - =78 ) 1L
THIEMOMERLYL RSB ES TH L L EZ HND,
F72, FfElC X HERRIE, O 3 oxtR (Bhdik,
VRV S T — R C OV L) 10 LR 1
24720 xR I A N DSBS 7 5 1 Q) R BT
OFRDIIE T 5 15 Q) AR Ay D 7= 0 DR
RELXREE ORI AHEDFM AR TS 2 1, 72 &b
RLini5s.

E T 2m G U ERERR T, & 5B R 21T
728, 2012 4F 8 I EFF R L5 [ EHIGEEL
TEDFEFLIZ B S 2 ASER | ORFEAMTh 7z THI
TNV—=7E70Y 27 MEFITIIUIGEEL, ZOREN
RIS 2013 5% Big L CEALICE T 25481247
LT o,

ARIRAZER CTlE, DN E RREEY OB % HE L 720
THBRIEORENB L O - i3I % AR EEE
7o TRPEHS R AR 70 s 5 4 THEZRIEL, Zh
S OVEREMEIRBR R 1T - 72, 72, W O LB
AL L - NEORIR A RET 2 7200 ARFEERE L
T, BERETEOEAHEE SN D G IRBIfRE o — kT
ROBESGBLOT v — MikETo 72, ARTiEan
5SDOBRIZONTRENT 5.

2. 70OKZA TROBE

REEHICBWCRELz 70 by 4 THEE2E 1 X
WRL, HMB (- (a)) EHEOIRM (- (b)) ZRT
K70 Ny A THROBEFMB LOFE MR (EHE)
81 RIORT. NS IIRECCOE L5l Y EE
J&) & AR AN L 72 e CRERE S M7= EE o AR A i
(BT A MRS B & ORISR e O FELIZ B9 5
B RESTOHmr B L TORESNE ) ~6),

3. MEEt - REeMEET LHERTHER

3.1 BEHCPVWTHEETIER

HEDspe EA M Eg AEEIC X o TREE N, vk ok
Y L EZE T AR 2 BIRY. MIUIRT -(a) ~
-(d) DX T —AHRESIND. KRFAZER TIHTS
AOFHCHEED % 01D ATV ANE T D DEZET 586 2
R-(a)DL) r—A&MRELL.

BRI CTH B Z s, ANETRA RIS L7 I EfEZe

F1R AEL7zTu by A T
Fig. 1 The prototype tsunami lifeboat

KETOREPROREVEEZOND. F7-, EHfEZE
DY A IEAER L CTHEZEZ AN F—RITLZ L b 7%
Wiz, TOHADPROE L WEETH DL EEZ SN
L7255 C, ARPASER CIIARE AR O IEHEZ2 IR L
AR CH D 10 m/s HEB L ikGHERITo72 F
72, MRS OEELEZ 5NDDS, T OWEIIEERD
TEAUCHEE R ANOPEHREDR V720, BETEki®
D12 D 5m/s TOEEYEZ L.

3.2 fEdAE

70 b A THEANOI RN 50772 8 3 RIIR
T IO T AN F— 2N LI AR T 57200
s (B3R -(a), -(b)) &, MEAHEAIZHND
ELTRESE D) v ZIROSHEERF (Hisd - (¢))
RO 72, R B X ORI, R, Ao
SN, EOENCEZE LT HRERGEY BT
Izl

3.3 FRAEFHEDTE

SREERHIE T EOBE 7 0 — % 8 4 RUIRT. SRR
DI-OOFFEIZEL L THRERFTIC L > TITH. AR
BRETIIIFROLFERER (RREAM O ) 125
OWTPERL L7z, F72, BHRRCEHMET D274 X TER/E
LB EZeAER (3.6 &) (2L o THERR L 7.

IHI 3 Vol.53 No.2 (2013) 29



BTBl1EX Tuby A EEHE

Table 1 Main specifications of the prototype tsunami lifeboat
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Table 2 Simulation results

& A & M & mr A R

. e MZEHEE | RN | RIS TIO ™!
fEDTESH e i (mis) (G) (2)
B M 3.5 18.5 1.00
JubryATHE | A M 5.0 11.7 0.88
TuryATHE | M E 10.0 12.4 0.43

(3)  *1: Mises DHLIEI L ERT .

TR CHER L 72, 88 6 RUCIIGER M 2 Hv 72
HETABROA A =D 2R, EMEOMENZ 7 L —
THRY L, ETRBHoary ) —s7ay 2 BT
L, FHEEERO% T 100 t 7 7 A DAL
% 9m DEBENLEFSEGEICY, % Tz I

IHI 3 Vol.53 No.2 (2013) 31



& T BRI AR

K il 2

HrHBHI 7Y — b
Juy 7 (JEE 2m)

%6 HETHRBOA A=
Fig. 6 Diagram of the drop test

EIUTEZ DD TH L. SHOFPSICIIF D B &
X7t &I E L, BETES 8 5 m & B
720, o RRORMTH L.

3.6.2 FBREM

% T alBRiE 2 ML 72, ETHBROLMZ 8 3 RIS
AT, 1 HORBIE R E S TERIRORERER
% T REBEE OB & TV, 2 [ H CRERHEE:
T 10 m/s FHEOFERZ T 72, 1 B H ORBRE Y
RERD ) HE D /NI N &S E T R O %
5.0m/s IZREE L7z 2 [MHORERTIE, WHERR D HHE
FRITHETH S 10 m/s TOARFEZEL [ U575 &
NGBS 2 T DUEDNH D, ZO-08 7RIS

B3R HrAROLN
Table 3 Drop test conditions

% LGS IH H Hor 1 8l H 2 [ H
-2y m/ 5.70 10.0
— ﬂfé}fﬂr s ( )
T BRI m/s 5.00 9.37
ow o & n & m (0.39) 0.65
LSS B GRS =R m 1.27 4.47
(1) *1 K2
() @ B AR
(a) BHETIL (b) EHEK
m
N mg(h+1,)=mg(l, =)+ Eg,
% ; 7o
k a
v Ey=mg(h+9)
h CNEEI T AN - LEET L L,
mg(h+5):lmv2—>h:ﬁ—5=ﬁfl £
2 2g 2g ¢
() m: ko EE S 1 RRMEM OIEAE
k SRR O RER e AR OUT A
1, AREM O S E,, AR ORI AL F —
homh) s s v KA S E
g - IR

%7 HROM ST TV
Fig. 7 The simple model of a collision

32

N &) RESWEET VR 2, ARME L T DKF
BZRFOBZLERIOREE (10 m/s ) |2 L 5 EE)T A )L F—
& ETREBRIC B ARRE OO SNEDIRAKI T - 721
OWILT AN F— %Sl L CRd7z. & FlBRICBI A7
B ORI AN F =1L, M0 &S OIIPIHEE HED
AR DIRIET 5. 22 C, FHRIOMITR RIS & 4%
EM OIEAROT A% S0W%IEREL, BHET NI HKD
SN7-MYES (447 m) BIOHEISEE (937 m/s ) &
BRSAEE L CREE L7

3.6.3 HERER

2 M HOREROE TIOR8 8 BII/RT. Bl
%, MEARIZIZITERICEEICETL, 3 BfEEO N VR
AR R LTt wo L) LEREIRIEHO 7 L—2a12d 72
NHHDH L)L TEIE L E TRV LN v Rl
BB 7 L — A7 EDZHORESEI ORI 7 <, Ak
ETHRERE LR LW B,

% FBROMR DS L OWTRIR & DI Z 8 4 RITR
. F72, 2 [MHORBRIZ BV THMED R TEHIl S 72
SRIE T DO NIRE OREREIT— 5 %88 9 RUIRT. AR
AR TIIE L T A R REIHE 10 m/s TOMEZEI2AH
M2 2 [ HOREERICBWT, R 5E LK
IR 11 G 122 ), FFEMEETH L 15G 4o
T 7z F72, 3o TRIISEEM 2 4L, B
B LU PV & 5 pilgre &2 AT - 7275, BRI
BIREREINT, MEL 7T b ¥ 1 T shE %
DOZ ENFERES N

8B 4 RTIIFAIB L OFRIAT o TBITHER % bR C
RY. 2T, FHHIENT & 3B 4 BROBERSM TR
1To72b 0, FHEMT L THBHERICE D CHEIlI SN
HEZ AL, SOICENMEELZEELZDDOEIRT.
BARITRT LB, BRI RIIR L

(a) ETaEI

(b) %&T#

%8 T BT R OIRD (2 |H )
Fig. 8 Photograph before and after the drop test ( 2nd test )

IHI $#  Vol.53 No.2 (2013 )



B4R FETHBROMRD L OWATRIR & O

Table 4 Comparison between the results of a drop test and a simulation
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Fig. 16 Structural design of the seats in the prototype tsunami lifeboat
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Fig. 17 The results of a questionnaire about the prototype tsunami lifeboat
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