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Passenger Ship Evacuation Simulation Considering External Forces due

to the Inclination of Damaged Ship
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which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

This paper presents a simulation for passenger ship evacuation considering the inclination of a ship, In order to describe a passenger's

behavior in an evacuation situation, a passenger is modeled as a rigid body which translates in the horizontal plane and rotates along

the vertical axis, The position and rotation angle of a passenger are calculated by solving the dynamic equations of motions at each

time step, To calculate inclined angle of damaged ship, static equilibrium equations of damaged ship are derived using “added weight

method”. Using these equations, physical external forces due to the inclination of a ship act on the body of each passenger. The crowd

behavior of the passenger is considered as the flock behavior, a form of collective behavior of a large number of interacting passengers

with a common group objective, Passengers can also avoid an obstacle due to penalty forces acting on their body, With the passenger

model and forces acting on its body, the test problems in International Maritime Organization, Maritime Safety Committee/Circulation

1238(IMO MSC/Circ.1238) are implemented and the effects of ship's inclination on the evacuation time are confirmed,

Keywords : Advanced evacuation analysis(&ZH == sHAl)  Acceleration—based passenger model(7I&E 7|8t £78 2E)  Damage

Stability(24 Al 224)
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Fig. 1 Forces acting on passenger's body due to the
inclination of a ship: (a) before the inclination,
(b) after the inclination
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Table 1 Comparison between simulation programs for advanced evacuation analysis

Advanced evacuation . . Maritime
analysis program This paper IMEX EVAC Evi EXODUS
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model model model model model
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Method considering the External force
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Fig. 3 Correction factor f («) for the inclination force: (a) correction factor to the direction of downward, (b)
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