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Effects of High School Corridor Walking Obstacles on Evacuation
Safety

Lee Soon Beom'"

'Corresponding Author Abstract : This study analyzes the effects of personal lockers, drinking fountains, and
Lee Soon Beom all-in-one shutters (hereinafter referred to as “corridor walking obstacles”) on
Tel : +82-63-440-0240 evacuation safety to suggest the necessity of operating a more effective educational
E-mail :sbl610@naver.com facility safety certification system. To achieve this purpose, the five-story high school

building with the obstacles installed in the corridor has been chosen, and evacuation
Received : January 30, 2023 tests through the Pathfinder Simulation Program have been carried out. When the
Revised : March 3, 2023 evacuation exit is designated in the current state, where the students are placed on
Accepted : April 8, 2023 the 2nd, 3rd, and 4th floors and the corridor walking obstacles are applied as a

variable, the required safe egress time (RSET) is 322 seconds. This can lead to
dangerous results in the event of a disaster by exceeding the available safe egress
time (ASET) standard of 240 seconds by 82 seconds. When students are placed on the
1st, 2nd, and 3rd floors under the same conditions, the RSET is 214.5 seconds, 25.5
seconds lower than the ASET standard, indicating that it is effective in reducing the
impact of walking obstacles on evacuation time. The safety management plan for
walking obstacles in the corridors is discussed, considering the special characteristics
of the school corridors. The results of this study can be used as the necessary data for
optimizing evacuation routes in corridors and creating a safe, educational
environment.
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Fig. 1. Characteristics of AA high school building.
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Fig. 2. Personal lockers installed in the corridor,
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Fig. 3. Drinking fountains installed in the corridor,
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Fig. 4. All-in—one shutters,
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Table 1. Available safe egress time standards (unit: min)

Occupants type WL | W2 | W3

Offices, commercial and industrial buildings, schools,
universities (Occupants are familiar with the interior

of the building, alarm systems, evacuation <1 3| >4
procedures, and are always awake)

Shops, museums, leisure-sports centers, and other

cultural gathering facilities (Occupants are always <2 3 | >¢

awake, but not familiar with the interior of the
building, alarm systems, and evacuation procedures)

Dormitories, middle/high rise houses (Occupants may
be asleep but are familiar with the interior of the), <2 | 4 | > 5
building, alarm systems, and evacuation procedures)

Hotels and lodging houses (Occupants may be asleep
and unfamiliar with the interior of the building, alam| <2 | 4 | > 6
systems, and evacuation procedures.

Nursing homes, hospitals, and other public
accommodations (Most occupants may require <3 5 | >8
assistance)

<Remark>

WI: Cases in which live directives can be provided through broadcasting
in a control room equipped with CCTV facilities, such as a disaster
prevention center, or live directives that can be recognized by all
occupants in the space by trained staff.

W2: When a informative warning can be provided with recorded voice
messages or trained staff.

W3: In the case of using non-trained staff together with alarm equipment
using fire alarm signals.
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Table 2. Scenario configuration
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Scenario conditions N=786 (Students: 711, Staff: 75)
Scenario Personal lockers Left Mid Right Total
Exit and drinking | All-in-one shutter| Floor | Byacuation Person = Evacuation Person | Evacuation Person |Evacuation Person
fountains (Classrooms) (Classrooms) (Classrooms) (Classrooms)
5 1(1) 1(1) 1(1) 3(3)
4 64(3) 112(4) 72(3) 248(10)
Designation Not installed Not working 3 67(3) 133(4) 72(3) 272(10)
Scenario 1
2 71(3) 109(4) 71(3) 251(10)
1 12(1) 12(1)
Total 204(10) 355(14) 227(10) 786(34)
5 1(1) 1(1) 1(1) 3(3)
4 64(3) 112(4) 72(3) 243(10)
. Designation Installed working 3 67(3) 133(4) 72(3) 272(10)
Scenario 2
2 71(3) 109(4) 71(3) 251(10)
1 12(1) 12(1)
Total 204(10) 355(14) 227(10) 786(34)
5 1(1) 1(1) 1(1) 3(1)
4 . 12(1) - 12(1)
) Designation Installed working 3 64(3) 112(4) 72(3) 243(10)
Scenario 3
2 67(3) 133(4) 72(3) 272(10)
1 71(3) 109(4) 71(3) 251(10)
Total 204(10) 355(14) 227(10) 786(34)
SHEQFMSHS|R|, H|38H A2, 2023 15



Fig. 6. Scenario 3 occupants placement elevation,

Fig 62 13526 PSS A3 Atele 39 ¢

2.3 7|E} 9l2dui4= gl olzd 74
el Q1A A5 Aol 2ot ol Ft He L
7€} w2 ukgsiaich 3

AR S Ea

rlru i

%k% Table 301] AlA] 0}‘2'1‘3}-

Table 3. Other input variables and input values

Input variables Input values
Evacuation start time After 30 seconds evacuation starts
Walking speed 1.19 s
1st grade
(16 years old) 9.1
. 2nd grade
Shoulder width (cm) (17 years old) 393
3rd grade
(18 years old) 398
1st grade
(16 years old) 1726
Height 2nd grade 173.0
(cm) (17 years old) '
3rd grade
(18 years old) 1731
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Table 4. Comparison of RSET and ASET for Scenarios 1,2,3

unit: seconds
Scenario ASET (A) RSET (B) Differences (A-B)
1 218.5 +21.5
2 240 322 - 82
3 214.5 +25.5
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