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Abstract This study proposed a breakdown structure for maintenance and management technologies
under the concept of comprehensive asset management at the life cycle level of infrastructure based on
benchmarking with other developed countries. For this purpose, a comparative case study was
performed to review and analyze the existing definitions and hierarchies for infrastructure maintenance,
repair, and rehabilitation (MR&R) systems under major industrialized countries and South Korea. In
accordance with the ratio of maintenance costs to GDP, the U.S., UK, and Japan were selected to review
their systems. The classifications and definitions of MR&R technologies under the laws were analyzed.
The result showed that most developed countries differentiate maintenance and repair from
improvement and constitute a system centered on preventive maintenance activities. On the other hand,
Korea's system for facility management is not definitely classified and still focused on reactive structures,
which need to be improved. In this study, as proposed, a breakdown structure established the concept
of Maintenance and Management, Maintenance & Repair, and Performance Improvement. Consequently,
this study could be used as the basis for the implementation of preventive MR&R activities and
reasonable resource allocations from an asset management point of view.
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1. Clarify the key evaluation questions and the purpose of the evaluation

2. Identify initial propositions or theories, drawing on the theory of change

3. Define the type of cases that will be included and how the case study
process will be conducted

4. Define how evidence will be collected, analyzed and synthesized within
and across cases and conduct the study

5. Consider and test alternative explanations for outcomes

6. Report findings

Fig. 1. The Logic of Comparative Case Studies:
Adopted from [6]
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Table 1. Country Statistics
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Infrastructure Infrastructure
Country GDP: current US BS$, GDP per Capita: GCI Infrastructure InvestmenF - | maintenance ratio -
2018 [12] current US$, 2018 [12] Score [12] Percentage of C;(DP. Road 2015 [14]
Inland Total 2015 [13]

Australia 1,433.90 57,373.69 79.2 1.21% 40.05%
Belgium 542.76 47,518.64 87.3 0.50% 58.74%
Denmark 355.68 61,350.35 87.1 0.88% 74.36%
Finland 276.74 50,152.34 83.4 0.86% 40.94%
France 2,777.54 41,463.64 89.7 0.89% 25.95%
India 2,718.73 2,009.98 68.1 1.21% 54.70%
Japan 4,971:32 39,289.96 93.2 0:93% 51.30%
Korea 1,619.42 31,362.75 92.1 1.75% 16.75%
Mexico 1,220.70 9,673.44 72.4 0.52% 25.39%
Norway 434.17 81,697.25 75.8 1.39% 54.73%
Sweden 556.09 54,608.36 84.0 0.72% 63.58%
Turkey 771.35 9,370.18 74.3 1.31% 2.64%
ux: 2,855.:30 42,943.90 88.9 0.90% 34,91%
USA 20,544.34 62,794.59 87.9 0:58% 50.04%
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Fig. 2. GDP per Capita, Infrastructure Score, and Maintenance Investment Ratio
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Fig. 3. Relationship between Growth and the Ratio of Maintenance to New Investment:
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Fig. 4. GDP per Capita versus Infrastructure Score: Trend-line
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Fig. 5. Asset Life-cycle:
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Fig. 6. Maintenance Tasks: Adopted from [14]
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Fig. 7. Cost Elements of WLC & LLC: Adopted from [14]
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Fig. 8. Scope of Construct, Renewal, and Maintain: Adopted from [14]
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Fig. 9. Road tunnel MR&R process by MLIT

Table 2. MR&R breakdown structure by MLIT
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Fig. 10. The Result of Comparative Case Study
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