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Abstract For domestic urban railways, which have a 19.7% aging rate, a performance evaluation is
necessary to establish capital improvement investment plans. The performance evaluation, which was
recently enacted in the relevant law, points out the excessive time and effort for acquiring data and
evaluation. This study developed a performance evaluation simulation prototype using a virtual reality
(VR) method to use as training contents for railway performance evaluations. The practical use of the
VR technique to reduce the working time under poor environment conditions was confirmed through a
literature review. A survey and consultation were conducted for urban railway experts to determine the
weight of the performance evaluation items and the facility breakdown structure. This information was
utilized to develop performance evaluation sheets for simulation. Based on the evaluation sheet, a
training content prototype that evaluates the performance of platform safety doors was developed using
VR techniques with HTC VIVE equipment. VR simulation tests were conducted for six players, and the
prototype was sufficiently advantageous for a visual confirmation of the facility information. The result
is expected to be useful for engineers to understand the performance evaluation process efficiently
before an actual performance evaluation of urban railway facilities.
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Table 1. Performance type and evaluation criteria

for railway facilities

Performance L . -
Definition Evaluation criteria
type
* Safety rating based
* Condition safety and Y R & X
on an inspection or
Safety structural safety of L. X h
e precision diagnosis
the facility L
* Seismic performance
¢ Strength decline over |* Service life
. time and aging of * Passing tonnage
Durability .g & K & &
the materials of the |* Train speed
facility * Rail abrasion
* Number of visitors
¢ The service level of i
o * Failure frequency
the facility such as R
. . * Disasters frequency
Usability user convenience,
. * Replacement
operability, or X
. g frequency for major
functionality
part

Table 2. The results of the weights investigation in
performance type and evaluation criteria
for structure

Performanc Weight | Sum| Evaluation criteria |Weight|Sum
e type

Physical condition 60

Safety 40 100
Seismic performance | 40
100 Passing tonnage 10

Durability 30 100
Service life 90

Usability 30 Disasters frequency 100 | 100
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Table 3. Performance evaluation criteria of platform
screen doors on Guidelines [6]

Performan|
ce
type

Evaluation criteria Score [Weight

Poor

Insufficient
Average
Good
Excellent

Physical

Safet
Y| condition

15 years or more

12~15 years

Durability Age 8~12 years
4~8 years
Less than 4 years
7 times or more per year

5~6 times per year

Failure

~4 4
frequency 3 imes per year

N[0 [ [ = [\ N[0 [ B [ = [\ [ [0 [N [ —

1~2 times per year
None
Local: 10,000 people or more
Metro: 30,000 people or more
Local: 5,000~10,000 people
Metro: 20,000~30,000 people
Local: 2,000~5,000 people
Metro: 10,000~20,000 people
Local: 1,000~2,000 people
Metro: 5,000~10,000 people
Local: Less than 1,000 people
Metro: Less than 5,000 people

w

—

Usability

o8]

Number of
customers
(Daily
average)
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