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Prediction of Evacuation Situation Considering Multiple Events

Case Study for Evaluation of Evacuation Method in School Building

oKoji KATSUNO *'  Kohei KOJIMA **
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In general, there is only one predetermined evacuation route in a school evacuation drill. However, evacuation routes
and evacuees’ action become increasingly complex, depending on actual disaster conditions which become complicated
because of some unexpected events.

For evacuation drills, therefore, multiple events should also be considered as well as an evacuation route out of the
school building, because many complex evacuation situations can possibly happen.

This study aims to examine the consequences for remediation of school evacuation drill by predicting some different
situations of evacuation, which have become more complicated than situations commonly used in evacuation drill.

In this study, multi-agent pedestrian simulation application —SimTread- is applied to predict multiple different
evacuation conditions. It is quite usable application because it could indicate flow conditions of pedestrians on screen by
providing motion picture information and log data.

As a case study, a simulation run is performed in one of the buildings at National Institute of Technology, Kumamoto
College, Yatsushiro campus. This building consists of three floors, and it contains three classrooms in each floor. Each
class has about 40 students (evacuees).

As a preparatory to the computer simulation, four different evacuation scenarios - Case 0 to 3- are established by a
combination of several assumed events, such as smoke drift from fire disaster, changing of evacuation destination, and
branching of an evacuation route.

In these scenarios, an evacuation situation becomes more complicated and critical as the case number increases.
Whereas the case 0 is just a reproduction scenario of an actual evacuation drill, the case 3 is the most critical scenario
because it contains all assumed events.

From the simulation results, we obtained transitions of overcrowding spots and evacuation time. Evacuation time is
examined in further detail: time required for the entire route, time taken from evacuee’s starting points, breakdown of
time by walking speed (walk or stop), and the maximum and minimum evacuation time in each class.

As a result of the above analysis, the conclusions of this study are as follows:

1) Under all evacuation situations, overcrowding tends to arise since many evacuees cross at connections between
corridors and staircases, at downstairs narrower than adjacent corridors, and around the exit from the building.

2) Arrival time at the evacuation destination from each classroom increases due to complexity of evacuation situations.
This tendency becomes clearer on the upper floors.

3) Even with students in the same class, their arrival time at the evacuation destination greatly differs depending on the
classroom location. Particularly on the upper floors, the positional relationship between a classroom and downstairs

affects significantly on the evacuation time.

* 1 Associate Professor, Toyohashi University of Technology, Dr.Eng.

k2 Advanced Course, National Institute of Technology, Kumamoto College
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