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ABSTRACT: As many parts of Korea are mountainous, many tunnels have been constructed to be in step with rapid economic
development since 1970’s. However, the interest on maintenance of tunnels is far less than the awareness of need for tunnels.
As the tunnel maintenance system is the responsive maintenance system which responds to the problems found during the
inspection, it will be very difficult to respond to each problem with the limited budget and manpower of the government
agencies when the number of aged tunnels rapidly increase in the future. As such, this study presents the need for the LCCA
(Life Cycle Cost Analysis) based tunnel asset management system to transform the tunnel maintenance to a preventive
management system in a strategic and long-term viewpoint and proposes the framework for development direction. It
observed the asset management implementation cases of social infrastructure in other countries and analyzed the need for
asset management technique to manage the tunnels in Korea. Moreover, it applied the LCCA model, which is the economic
and engineering quantitative decision making technique, for tunnel asset management to present the concrete direction for
development of an asset management model and designed the R&D framework to systemize it.
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Tunnel Asset Management

Asset Management Procedure
‘ Organizational strategic plan ‘ -

Safety, Ei unnel
Preventive tunnel asset management

}

Asset management policy

= Asset managsment strategy
= Asset management objectives
= Asset managesment plans

= Special Act on the Safety Control of Public Structures

= Installation, Maintenance & Safety Management of Fire-Fighting
System Act

= Electric Utility Act

= Expectations for safety and economical management
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= Budget Or

]
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Decision Support System
= LGCA Modsl
= Risk Analysis
= Degradation Modsl

|

‘ Dacision Making and Planning
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‘ Managsment Procsssing

= Physical assets (facilities)
= Non-physical assets (numan, information, financial, intangible)

= Cost breakdown structure considering asset management plan
= Probabilistic approach LCCA (uncertainty)
= Tunnel Maintenance data & operating cost information

= Long & Short-term maintenance plan considering policy
= Budget compilation Dy timescale and operation organization

Fig. 2. Expectancy effects of LCCA based tunnel assets management
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Asset management Strategy, Policy, Objective
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‘ Gost Breakdown Structure
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Tunnel asset management model

| Physical asset ‘ Human/Organization asset

Financial asset H ‘ Information asset

)

—

Strategic decision making modsl for assst managsment

| Preventive maintenance ‘ Budgst allocation

Organization composition ‘ Information management

Fig. 3. Development strategies for LCCA based tunnel asset management system
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Tunnel structures

Tunnel Facilities ‘

Tunnel component level maintenance

Safety inspection & condition ‘

estimation

= Long-term/Short-term cost

Structure conui(iop degradation

estimation
esllmamm
= Maintenance time/cycle prediction

Structure degradation quantity

Structure historical Facilities historical
maintenance database maintenance database

3

= Optimal repair/reinforcement/replacsment

Life cycle cost analysis

method selection

= Tunnel component level maintenance

Optimal maintenance method
(repair, reinforcement, replacement) decision making

Prediction data (Maintenance time/cycle, Cost data,
tunnel condition grade)

plan (reactive planning)

........................... OSSR

" . Tunnel (A)
Tunnel object level maintenance

Tunnel oblect level LCC aggregation

= Tunnel condition level management i

Y

= Tunnel object level maintenance plan

Tunnel oblect level LCC data ‘

Tunnel object level budget plan

[
= Tunnel object level budget plan & 1 """""""""""""""""""""""""" T S —
management | Tunnel condition Ievel management ‘ (short/long ...m p ‘ Budget plan and management
. Tunnel network (A) Tunnel nstwork (E) Tunnsl network (G)
Tunnel Network Level maintenance
| Tunnel network level LCC aggregation
- i budget i per [

¥

¥

organization and feasibility study fur
budgst allocation |

Organization level management

| Agency level management

= Maintenance project plan & order

monitoring

Fig. 4. Tunnel LCCA model framework design
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