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Abstract

This study compared evacuation effectiveness between the conventional school auditorium plan and a suggested hypothetical

plan that was generated by a mathematical model, which is commonly applied in the field of industrial engineering. Recent

school buildings became much more complicated in floor planning due to new social needs and modern curriculum than the old

days. Nevertheless, architect's approach to floor composition in terms of fire emergency evacuation planning, still has no relation

to optimized effective but relies more on an conventional school planning. Therefore, since school buildings are much more

likely to be exposed to any fire related events than any other building types, emergency exit effectiveness based on spatial

composition has to be seriously evaluated with a scientific method.

The algorithm, which acquires the number of persons in each spatial type(node) per floor and the minimum physical distance

between spatial types(arc), can propose the most optimized spatial layout per floor regarding emergency evacuation event.

Consequently, this study evaluated school's fire exit effectiveness focusing on auditorium area with the scientific tool and

suggested the most reliable spatial layout regarding possibile emergency evacuation event.
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Table 1. Minimum spatial requirement for auditorium
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# of classrooms 6 9 12 | 15 | 18

Elementary
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Middle School 225 | 300 | 375 | 450
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Table 2. Selected Literature Review on School Sports Facilities

Author Published Main Issue
Several case studies and almost 4,000
Kim, H I. & 1989 interviews regarding preferences,
Kim, J. L activities and programs for local sports
facility.
Lee, Y. I & EXPloﬁng sports fa.cilities and its m?jn
2003 object for local residents as a practice
Lee, H. J. R R
area, walking and relaxation space.
Lee, S. J. et Proposing a muti-use strategy for school
’ al T 2006 network as a public facility for regional
’ welfare and cultural activity.
Suggesting new criteria for school
Lee, H R. & sports facilities based on diverse
2010 . . .
Dong, J. U. analysis on ecological environment and
indoor activities.
Higher demand on local school sports
S W. Y. e .
oneg£ al 2012 facilities’ program and accessibility due
T to increased overall GNP and holidays.
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Table 3. Selected Literature Review on School Safety
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Figure 2. Standard School Auditorium/Gym in Traditional Proscenium
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Table 5. 2nd Floor Spatial Types and its Number of Occupant
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Table 6. A Elementary School 1st Floor Room Types and Distance(Node) & (Arc)

Gym
Staircase 1
Staircase 2

Storage
etc.
Auditorium
(60)
3.7
50.6
49.6
58.4
67.4
75.6
8.4
94.4
=3 Al24A A2s A7 20173 3€

Spatial Type

Rest Room 1

Rest Room 2
Locker Room 1
Locker Room 2

Table 4. 1st Floor Spatial Types and its Number of Occupant

Room Type
(Occupant)
Auditorium(60)
Stage(10)
Anteroom(10)
Restroom 1(2)
Restroom 2(1)
Staircase 1(8)
Staircase 2(1)
Storage(5)
etc.(10)




Table 7. Analysis Result

* Status : optimal Solution Found
* Total cost : 107

* Exit number : 6

# Decision variables :

Yi=1 Y2-1 Y3=0 Y4=0 Y5=0 Y6=0 Y7=0 Y8=0 Y9=0
X,
ilj 1 2 3 4 5 6 7 8 9
1 1 0 0 0 0 0 0 0 0
2 1 1 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0 0
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