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Abstract

In recent years, the service life of major SOC facilities in south korea has exceeded 30
years, and rapid aging is expected within the next 10 years. This has led to a growing
recognition of the need for proactive maintenance of these facilities. Consequently,
there have been numerous research efforts to introduce smart inspection technologies
into maintenance. However, the current system relies primarily on manpower for safety
inspections and diagnostics, and on-site surveys rely on visual inspections. Manpower
inspections can be time-consuming, and subjective errors may occur during result
analysis. In the case of tunnels, there are disadvantages, such as the loss of social over-
head capital due to partial closures during inspections. Therefore, institutionalizing
smart safety inspections is essential, considering specific measures like using advanced
equipment and updating qualifications for experts. Furthermore, it is necessary to
verify and validate safety inspection results using advanced equipment before institu-
ting changes. This could be achieved through national-level official research programs
and the operation of verification and validation institutions. If smart inspection tech-
nology is introduced into maintenance, routine inspections of SOC facilities, such as
tunnels, will become feasible. As a result, maintenance technology capable of early
detection and proactive response to safety incidents caused by changes in facility
conditions is anticipated.
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Table 1. The current state of aging facilities (KALIS, 2022)

Total Bridge Tunnel Port
The number of
facilities in 2022 165,282 33,373 5,039 503
Over 30 years 30,476 7,245 720 132
Percentage (%) 18.44 21.71 14.29 26.24

Table 2. Trend of aging facilities (KALIS, 2022)

In 2022 After 5 years After 10 years After 20 years

Percentage of

. e 16.86 27.41 46.87 74.43
aging facilities (%)
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Table 3. Tunnel scanning system (Lee and Kim, 2023)

Company Deep inspection MTEC

Picture of equipment

Number of CNT
(Construction New CNT 898 CNT 935 CNT 887 -
Technology)
Year of development 2020 2022 2019 2018
Type of scanner 4K area scan 4K area scan 2K area scan 4K line scan

0.1 mm/pix (20 km/hr)

Limit of resolution 0.5 mm/pix (50 ) Unknown (50 km/hr) | 0.1 mm/pix (10 km/hr) | 1.0 mm/pix (80 km/hr)

2.2 MMS (Mobile Mapping System)

MMS (Mobile Mapping System)=t 32+ 7P H-E F50h= 7[RV [& = o)F o] it Al
Stof 32+ 2l (Point cloud) 43 9 FHHO[HE FI50k= A|IAHS Ttk o] AlA
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Ak 5SSt 7 ER ol4re} HAL glom, AdE fAITE, 33 XA E AR Z2 ZH o
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Fig. 2. MMS composition diagram (Choo et al., 2022)
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Table 4. Indoor drone for confined space inspections

Elios3 ASIO Scout137 Skycopter
Manufacturer Flyability Flybotix ScoutDI Skypersonic
Flight time 12°30” 24 Unrestraint 12’
Sensors RGB, IR, LiDAR RGB, IR RGB (4K), LiDAR RGB (4K)
Weight 1.9kg 1.0 kg 3.2kg 1.3 kg

Table 5. Foreign cases of tunnel inspections using drones

Japan Singapore Hong Kong
Executin, . .
. ~g Tokyo metro AeroLion technologies CEDD
organization
Inspection Problem area capture, Detection of cracks and Detection of cracks and
content Livestream monitoring leaks water leaks water
Inspection
picture
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Table 6. The period for facility safety inspections and safety diagnosis (MLIT, 2022)

Safety grade A Safety grade B, C Safety grade D, E

Regular safety inspection At least once every six months More than 3 times a year

Detailed safety | Buildings | At least once every 4 years | At least once every 3 years | At least once every 2 years

inspection Therest | At least once every 3 years | At least once every 2 years At least once a year

Detailed safety diagnosis | At least once every 6 years | At least once every 5 years | At least once every 4 years
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Fig. 6. Flowchart for regular safety inspection (KALIS, 2022)
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