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Abstract

In this research, we analyze the fire evacuation planning using the Pathfinder program, which
is based on the agent-based simulation (ABS) approach. We conduct a designed experiment using
a case study of a fire-emergency situation hypothetically occurred at the engineering building at
Ubonratchathani university. Next, we analyze different egress/evacuation options for emergency
evacuation planning, including stairway and elevator, by performing 6 designed cases to understand
how these options affect travel time to an emergency exit on the first floor of building occupants.
Then, we investigate agent behaviors and evacuation time of students and faculties assumed to
randomly using various rooms in the building under 7 fire scenarios. Analyzed results show that
various alternatives for evacuation planning affect both evacuation time and the number of people
to be evacuated, which implies that proper plan for successful emergency preparedness and
response, such as in an evacuation drill, should consider locations and severity of fire sources into

account.
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Figure 1 Emergency and disaster management

cycle (adapted from [2])
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Figure 2 The case study of an engineering

building (EN6)
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Figure 3 The simulation model of EN6 building: a) top view, b) side view, c) building access point,

d) exit position or fire escape door, e) stair position, and f) elevator position
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Table 1 Conditions for turning on and off of the fire escape routes in each case of evacuation

Cases Stair 1 Stair 2 Stair 3 Stair 4 Lift 1 Lift 2 Lift 3
Case 1 On On On On On On On
Case 2 On On On Off Off Off Off
Case 3 On On On Off On On Off
Case 4 On On On Off On Off Off
Case 5 Off Off Off Off On On On
Case 6 On On On On Off Off Off

Figure 5 The illustration of simulation run for case 2
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Figure 9 The illustration of simulation run for case 6

Table 2 Comparison of the number of evacuees at each time for all the 6 cases

Cases Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

100 251 216 229 224 25 249

200 680 571 611 588 66 643

300 959 927 955 949 132 933
400 0 0 0 0 175 0
500 0 0 0 0 225 0
600 0 0 0 0 285 0
700 0 0 0 0 342 0
Time 800 0 0 0 0 393 0
(seconds) | g0g 0 0 0 0 446 0
1,000 0 0 0 0 501 0
1,100 0 0 0 0 565 0
1,200 0 0 0 0 623 0
1,300 0 0 0 0 688 0
1,400 0 0 0 0 754 0
1,500 0 0 0 0 811 0
1,600 0 0 0 0 877 0
1,700 0 0 0 0 946 0
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Number of Occupants in Selected Rooms
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Figure 10 An illustration of the 1% scenario emergency (left); Number of evacuees at each period

(right)
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Figure 11 An illustration of the 2" scenario emergency (left); Number of evacuees at each period

(right)

Number of Occupants in Selected Rooms

12000 Remaining (Total)
10000

8000

4000

Number of Occupants

2000

(394.53,0)

00

Figure 12 An illustration of the 3" scenario emergency (left); Number of evacuees at each period
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Figure 13 An illustration of the 4™ scenario emergency (left); Number of evacuees at each period
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Figure 14 An illustration of the 5" scenario emergency (left); Number of evacuees at each period
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