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Abstract The current process and framework used for infrastructure maintenance is based on a reactive
repair and reinforcement approach for damaged parts of structures. However, there is a shortage of
maintenance funds compared to the massive increase in aged structures, so application of an effective
maintenance strategy and decision making is necessary. Application of a short-term and long-term
maintenance management strategy is very important for safe and effective management of infrastructure
assets. Recently, the government has recognized greater needs for infrastructure maintenance funds and
has promoted several laws and acts to prepare for these needs. In this study, a life-cycle-based
infrastructure-asset management information framework was developed. Unlike the previous reactive
maintenance approach, we developed a preventive long/short-term maintenance strategy framework and
information flow process. The process could help to find and monitor structural deterioration conditions
and to prepare proper preventive actions for more effective timing at lower cost by comparing
cost-performance decision analyses. The framework could help to make better decisions for more

effective and safer management of infrastructure assets.
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Fig. 1. Research Methodologies and Processes
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Table 1. Performance, Lifespan, and Cost Expected Effect Analysis by Individual Component(Example)

Life Bxpectanc Life Cycle Cost/Life Lifecycle Average Performance
Maintenance Scenario Action Increase Effecz, Predictio?l Cost
Rating f X Cost/Y Relative Rating Relative Rati
after Action (thousand won) ost/Year Ratio Index Ratio ating
Preventive Action Rating B 87 12,260 144.2 0.78 3.48 1.05 C
Marginal Management| ¢ ;.0 1y 68 20,302 182.9 1.00 3.33 1.00 C
Action
Life Analysis Cost Analysis Performance Analysis
100 1.50 1.10
87
68 / 1.00 L0
1.00 "
50 . =~ 0.78 1.00 1.00 /
r 0.50 A 5%
V¥ 29%
- - . 0.90 g 3
Preventive Preventive Marginal Preventive

Marginal
Maintenance  Maintenance

Maintenance  Maintenance

Table 2. Implementation Plan Establishment Process

Table 3. Detailed Implementation Plan Items

Procedure Contents

Implementation Plan
Item Definition

Define cost items required for
individual facilities during public use

Classification of short-term and mid-
to long-term by detailed
implementation plan item

Establishment of
Implementation plan
establishment period

Detailed Items Contents

Inspection and diagnosis plan calculated
according to detailed guidelines for
safety and maintenance of facilities

Inspection and
Diagnosis Plan

Plans for repair, reinforcement, etc.
calculated at the information analysis
stage

Repair and
Reinforcement Plan

Establishment of implementation plans
for each item, such as inspection and
diagnosis, maintenance and
reinforcement, daily repair, and
performance improvement

Establish
Implementation plan
for each item
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Plans for reconstruction, expansion, etc.
calculated at the information analysis
stage

Performance
Improvement Plan

Plan for routine repairs at the level of
cleaning and routine maintenance

Daily Maintenance
Plan

Necessary plan for outsourcing and
consignment management of facilities

Agency and
Consignment Plans

Plans for manpower and equipment for
facility operation and operation,
Planning for power use

Facility Operation
Plan

Maintenance Plan
for Electrical and
Mechanical Facilities

Plans for maintenance of mechanical
and electrical equipment
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