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ABSTRACT

Rail transit agencies in Korea have been struggling to set up a performance-based rail facility maintenance plan because there are no
formal definition and decision criteria for aging infrastructure. This study investigates the definition of aging infrastructure through
extensive literature review and identifies benchmarking criteria through comparison with rail transit facility management systems in
Korea and United States. As results, an aging infrastructure should be defined considering both service age and performance level of
a facility. The priority of repair/replacement should be also determined with reasonable criteria based on relationship between service
age and performance level. To determine the definition and decision criteria, a practicable classification system for aging rail transit
needs to be established in accordance with classification system for performance assessment. Furthermore, a comprehensive database
needs to be built including useful life, performance level, and maintenance cost of each component of rail transit. It will allow
establishing an efficient budget execution plan for aging infrastructure.
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Literature Review

* Definition of the aging infrastructure

S
Case Study

* Transit asset management system of
U.S. Federal Transit Administration

* Current status of Korean railway
infrastructure management system

S
Comparative Analvsis

* Benchmarking strategy suggestion

Fig. 1. Research Process
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Table 1. Criteria to Evaluate Aging Infrastructure Used in Previous Studies

Research Institution Age Grade
Infrastructure
(Reference) (year) Performance | Safety
Construction and Economy Research Rail infrastructure - - D
Institute of Korea Rail station, Port, 30
(Lee et al., 2019) Airport, Sewage facility i i
Structure (Bridge, Tunnel, Platform) - C -
Guideway - C -
Korea Institute of Construction Rail electric power system Useful Life D -
Technology ; .
(Chin etal., 2017) Signal and communication system - D -
General rail station 30 - -
Wide area rail station 20 - -
Korea Reseasrglt:l‘lerrlrslgrtlltlste of Human Type 1, 2 infrastructure defined by Korea’s Special Act on the 31 ) )
(Ahn etal, 2017) Safety Management of Infrastructure
Korea Construction Engineering
Development Collaboratory Road and rail bridge 30 - -
Management Institute (Jung et al., 2016)
The Korea Transport Institute Transit infrastructure 30 ) C
(Kim et al., 2015) (Bridge, Tunnel, Port, Retaining wall, Cut-slope, rail station)
The Korea Transport Institute Transit infrastructure 30 ) )
(Ahnet al., 2013) (Bridge, Tunnel, Retaining wall, Cut-slope)
Hyundai Research Institute Bridge, Tunnel, Port, Retaining wall, Dam, River infrastructure, 30 ) )
(Yoo and Kim, 2013) Water and wastewater infrastructure, Industrial estate
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defective or deteriorated, but is overall functional 5

Slgt WAk AT

3. D=t 0I=0] = PAIAE 2PN HluEA

31 HEMSED Mt

nj= JR= "TMoving Ahead for Progress in the 21st Century,
(MAP-21)¢} "Fixing America’s Surface Transportation Actg
(FAST Act)E 33 =24, A3, o, dizals, weAY
S ARE Al e ks Tkl AsEal AVdE deAl
AL E=S518te] AR ks B8H 07 FAstes oibEd Iy
N1 Cho et al., 2018). £3] FAST Act= A=
3% wioh go] wF WEAES] FARSE F A
J3}o]| SJt}. wl= FTATE vl DOT (Department
of Transportation) Ak} F-F7|¥he &, 7+ ¢ g5 9l 2t AJHe}
Hato] thgarsAlag] /WS 5408 A7 AdS
P3IaL ek FTAE =4 T v ks ARdE ARkt
ek 82 AR vjE-S EFo 2 v Y9 trus
2Pt e ksl HioleHlelag FEsial itk FTA
el wEAPdES] Ad5S State of Good Repair
(SGR)= elakat glom], #2) ejulg tefsle] ojfsha 2
s o)l & 4= 9ltk FTAE SGRE “The condition in
which a capital asset is able to operate at a full level of performance.

A capital asset is in a state of good repair when that asset;

o

H

e s
S gL

oY o

I

% =
Hes

1) Is able to perform its designed function, 2) does not pose
a known unacceptable safety risk, and 3) its lifecycle investments
must have been met or recovered.” 2 2 AoJslal ATHFTA, 2017).
olE 7REO R FTAE war ks Adsrr A1 Sl agh
A FRE ARYEh= Rd)(Transit Economic Requirements Model,
TERM)S &-d8lal Qlrh aeAPdEs #a 1ok Hvf S5
2 R i SEoR st HrIe(Fig. 2). st

South Korea

There is no defect or damage;
the possibility of degradation in durability is low

Moderately deteriorated or defective, but has not
exceeded useful life 3 g

Minor defects exist;
continnons observation is reguired

tn

Defective or deteriorated; in need of replacement;
exceeded useful life 5o

There is no obstacle to safety, but simple

2.5 Mmaintenance and reinforcement are reguired.

tn

Critically damaged or in need of immediate repair;
well past useful life 1

ainjonqsesyu| paby

Performance is not within the standard;

urgent replir and reinforcement are required

15

samanaselu| paby

There is a serions defect; immediate shutdown and
1.0 repairireplacement are required

Fig. 2. Performance Assessment Rating Scale for Railway Facilities of U.S. and Korea
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Observed Physical Condition Versus Age:
40 Foot Buses

4.8-5.0 Spline - Bus (High PM)
Excellent Spline - Bus (Avg PM)
Spline - Bus (Low PM)
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o«
3
3039 &
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€
]
Q
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]
1049 £
Poor "
1.0 . v v S p—

0 2 4 6 8 10 12 14
Vehicle Age (Years)

Fig. 3. Example of the State of Good Repair Distribution according
to Age (Cevallos, 2016)

Failure Prob. and Prioritization Index (Pl) vs. Age
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Fig. 4. Example of Failure Probability and Prioritization Index
according to Age (Cohen and Barr, 2012)
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