Study of Escape Route Design of Barrier-Free Ferry Boat
using Evacuation Simulation
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Means of escape of transportation facilities should be effective for evacuees including disabled persons. It is,
therefore, important to develop methods for evaluating the effectiveness of means of escape for such persons
to maintain evacuation safety. One way for the evaluation is an evacuation simulation. We are developing an
evacuation simulation program to estimate evacuation time and optimal escape routes. It uses multi-agent
method and can treat evacuees including disabled persons individually. Using the evacuation simulation
program we calculate evacuation time and congestion time of several escape route arrangements of a
barrier-free ferry. We discuss differences of means of escape from the viewpoint of evacuation time ad
congestiontime.
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Fg2 Initid postion of whedchair usersand change of escgperoutes

Table 1 Smudion conditions

Evacuees Passengers 892 (capadity), Crewmembers 60

Therinitid pogtions Cabin

Escape means: No-devators Usedtars
Attendant carrieswhedchair user on hisback

Pedestrians speed : flat 1.0nmvs, Sars0.5mv's

Whed chair usersspead : flat 1.0mvs gairs0.1mv's

Responsetime: 0, Nc-overtaking

Table2 Initid postion of whedchair usersand their numbers

Inirtial position and number of wheelchair users| total
deck 5F 4F 3F number
to refuges | stairs flat stairs of
qass | BF | BF [ BF [ BF [ BF [ BF [ BF |Wheelch
State|1st [1stB|1st C|1stD|2ndA|2nd B[AT U
caseA 0 0 0 0 0 0 0 0
caseB 2 1 1 1 1 2 1 9
caseC 2 2 2 2 2 12 14 36
Table 3 Evacudion time and congestiontime
i max of congestion time of each
conditions e\{acuatlon evacl s
time s 3F stair 5 3F Stair 6
case A 168.4 13.6 30.3
cae B 194.8 56.0 33.6
case C 238.2 80.2 69.6
caeC 214.2 10.3 29.2
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Fig.3 Evacuation time of whedlchair usarson 3%floor



