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A basic study of ship evacuation from tsunami attack

by Shouta Yoneda, Member Eiichi Kobayashi, Member
Shunichi Koshimura Shouhei Nanba
Masaya Shimanoue

Summary

It is concerned about the occurrence of huge earthquake on Nankai Trugh off the coast of Shikoku such as Tokai, Tou-Nankai and
Nankai earthquake. Tsunami attack by the earthquake will generate not only the raise of sea surface but strong horizontal current in
the Osaka bay. There are some manuals for ship evacuation which describe only that ship in harbor should leave the port
immediately. Morcover there are so many ships that are navigating and moving. Therefore, it is very important for marine disaster
prevention to upgrade the manual of ship evacuation in tsunami attack. We carried out several kinks of preliminary simulation of
ship evacuation from tsunami attack in Osaka bay for the purpose of contribution to the improvement of such manuals under the
background.. The results show that it is difficult for every ship to evacuate to outside of Osaka bay through Tomogashima channel
and Akashi straits. But it is possible to evacuate to nearest anchorage zone of each port. The manual will be improved by piling such
examinations as evacuation simulation
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Table 1 Kind of ship in Osaka bay AU TIX N BB RESEIC TRV,
Kind of ship Number of ship BRI, T IFAIE Fig.4 107 9(A)1350m, (B)450m.
General cargo ship 9
. A (C)150m, (D)50m DAEA-E% v KIEIZ 38V T 50(m]
Container ship 7
Chemical/Oil products tanker 6 BRA U EEREEREOMEIY~ = 7 OMEREKIZES
Chemical tanker 3 EHULEITV, BLIBIHTOTICRRIT L L, B
Bulk carrier 1 /
C . IR AR 5 FFE & L7z,
ement carrier 1
Dredger 1 z
Refrigerated cargo ship 1
Ro-ro cargo 1
Total 30 X

Table 2 Position of ship in Osaka bay

Position Number of ship
Port of Kobe 10
Port of Osaka 7
Port of Sakai-Senboku 3
Port of Hannan 7
Center of Osaka Bay 3
Total 30 Fig.3 System of coordinates of tsunami calculation.
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4. fafnEE O ETEEY

BEFEERZ, B EOARLBEIE S I LT, ¥ LOMIASS
WEEEA B U MBS T S WD E CIREVEFRZSNEL T
Do Flo. MRICEE D KET 5 FCoORMBET VUL, =
REEDOHFPESEN. L LABME LW EREVEE LD
DD, ZDE D REFTEIT 2 1o DICE T RIKBIEE M2
AT DR OHEE N NI 72 D,

4.1 ZREBFETOBMMEP

KRB O £ EHE T O/KAL » Tl B DFER D 5 | A ¥E
Fig.7 Horizontal distribution of the maximum surface elevation RIS SRR & Table 3 12~ , HIEBIAR

based on the tsunami simulation in Osaka Bay. WA B B8 B | & I KA - PRIEZE LRI/ &V 2

e Tomogashima chann

NI | -El ectronic Library Service



The Japan Society of Naval Architects and Ccean Engi neers

BEECRIRIF OARARREREIZ P95 1Rt 5

A~ DRI EE Z DI, T DROBONH LI DT
fERTH 5 LB X LD T BEIRE R ORBER R IR LK
DRELT, KEBE—7 L blA & Lz,

ZOFRERDD KRBV TR R IR 2 KR
THETIHLBEOHEMBETLADL Z LBT5,

L, BRI R O KRB BEEZ1T O H6. Hftic
T AREIT 30 kD &bt T D, LArL, Table3 @
RS T DL BHICLAENEZBRLTH, HOEE
DOREEET R H 5 Z L o7z,

Table 3 The first tsunami peak time

Position Time(min)
Tomogasima channel 54
Akashi straits 90
Kobe port anchorage point 83
Sakai Senboku anchorage point 116
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Fig.12 Ship evacuation routes for outside the bay

Table 4 Comparison of simulation time

. . The first
) Time of passing .
Evacuation route tsunami Peak
through the channel

time
Tomogasima channel Sh 54min
Akasi straits 3h30min 1h30min
Tomogasima channel .
4h 54min

and Akashi Straits

Center of the Kobe

port anchorage point

Center of the Sakai Senboku

port anchorage point

Fig.13 Ship evacuation routes for near the harbor

Table 5 Comparison of simulation time

Initial ship Time of arrival at The first tsunami
position anchorage point peak time
Kobe port 1h30min 1h40m
Osaka port area 1h50min 2h
Sakai Senboku 1h20min h
port area
Hannan port area 1h45min 2h
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