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ABSTRACT

Due to a long-term pandemic of COVID-19 since 2019, our society finally goes into ‘un-tact (non-contact) era’ in earnest by increasing
an importance of non-contacted activities which are able to live without contacts among people. Un-tact era has influenced to generate
a huge structural change with digitalization in our daily life as well as industrial society based on digital twin as an essential technology.
As a technology representing real world in virtual digital world by integrating various technologies applied to 4™ industrial revolution,
digital twin leads an innovation in industrial society with diverse industrial processes. But this technique isn’t actively used across all
industries due to structural limitations and environmental restrictions of digital twin. Especially, the field of construction and facility
is necessary to use digital twin because it requires periodic managements of buildings in daily life and is directly connected with
casualties in cases of disaster. But issues faced in reality are acting as an obstacle for applying digital twin. Therefore, this study suggests
the necessity applying digital twin in facility safety response based on these issues and emphasizes active applications of digital twin
by describing the expected effects being created. Furthermore, it connects to create demands of digital twin by overcoming current
issues and suggesting high sustainable development.
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Fig. 1. Concept of Digital Twin

Table 1. Applications in Industrial Fields of Digital Twin Technology
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Applicable fields

Details

Establishing smart factory

Contribute to optimize manufacturing process by monitoring and controlling actual processes within factory
through collecting real-time information

Constructing smart city Apply to monitoring all sectors of city, planning and operating city.
Automobile field Apply to increase autonomous technology and optimize managements of production equipment
Medical field Progress healthcare through checking current health condition and predicting its change in future

Equipment management

Progress maintenance in advance prior to equipment failures with remote monitoring production equipment

Management of logistics operation

Apply to monitor and optimize status of logistics operation
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Table 2. Site Investigation Result and Drawing Information in Korea Military Academy

N Number of stories Site images and drawings
0.
Base Ground Site images Floor plans / Elevation plans
1 1 2
2 - 1
3 1 3
4 2 3
5 - 2
6 1 2
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Table 3. Comparisons of Calculating Time Required for Danger Propagation

elAA 5 Aol dRt At

.. . . . Simulation )
Evaluation Factor Existing Service This Project — - - - Saving Rate
Existing Service | This Project
e i toring i
Monitoring System Facility Real-time operation monitoring in Control room + Internet connect 30 Sec. 30 Sec. Same
control room
. AT Regular external accessibility
Monitoring based on PC Management in limited space . . 30 Sec. 30 Sec. Same
through security connection
SMS Transmission Transm1s§1.on after individual ven automfltlc dispatch to > Min. | Min. 50 %
writing by cases manager and interested person
Mobile App Not supported Mobile App support None Support | 50 % Expected
. Automatic alarm service support
S0%E
Mobile Push Message Not supported in Mobile App None Support % Expected
. . I 1 1 itori
CCTV Screen Transfer | Possible only inside control room nternal and external monitoring None Support | 50 % Expected
through Internet
ituation P i . . . Al i 1 SM . .
Situation rope?gat?on o Situation propagation through wire utomatic or r.na..nua SMS 2 Min. 1 Min. 50 %
related organizations transmitting
Table 4. Comparisons of Calculating Time Required for Disaster Response
. . Simulation .
Evaluation Factor Existing Service This Project — - - - Saving Rate
Existing Service| This Project
L . Checking risk factors at
k fact trol | . . .
Risk propagation Checking risk factors in contro internal-external uncertain sites 1 Min. 30 Sec. 50 %
room
(based on Cloud)
o - - . -t in automai .
Situation propagation toldls;.;lster Situation report in wire and SMS Situation report in automa ic, 2 Min. 30 Sec. 50 %
response related organization manual MMS message and wire
Sharing in.fonnatiorf of target Openinchity hall a,nd COTIStI"}J.CtiOl’l Providing f?cility i.nfonniation in Partial support | Support | 50 % Expected
facility (Drawing) data, ‘Seumteo’ application 3D using digital twin
. . . Providing evacuation route for
- 100 % E;
Evacuation guidance Not supported (On-site response) fire and disaster responses None Support % Expected
Checkine personnel Expression of personnel
. “King pe Not supported (Witness statement) |information of fire/disaster space None Support | 50 % Expected
information in disaster areas . . .
using floating population sensor
Sharing building CCTV screen | Not supported (On-site response) Internal CCTV link None Support | 50 % Expected
. e . Simulation checking of
- 100 % E;
Fire/smoke diffusion Not supported (On-site response) fire/smoke diffusion None Support % Expected
Information of adjacent
Shelter information Not supported (On-site response) | evacuation facility based on GIS None Support {100 % Expected
(Daegu City)
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Table 5. Comparisons of Maintenance Costs for Old Facilities

Section Safety inspection & diagnosis costs for 2019 Saving Rate
Diagnosis 135.7 Billion Won 31 %
Inspection 293.3 Billion Won 69 %

Total 429.0 Billion Won
Table 6. Saving Rates of Sensing Environment Costs
This Project Project of Company P .
Sensor Types Saving Rate
Cost Quantity Cost Cost compared this project
Acceleration Sensor 1,100,000 Won 75 1,500,000 Won +400,000 Won 26.7 %
Angle Sensor 1,100,000 Won 50 1,700,000 Won +600,000 Won 353 %
Crack Sensor 1,100,000 Won 49 1,300,000 Won +200,000 Won 154 %
Strain Sensor 1,100,000 won 76 1,300,000 Won +200,000 Won 154 %
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