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Fixed facility in urban railways can be categorized into three main parts such
as the civil structures, track-related facility, and others such as train signal and
electricity supply. The civil structures include tunnels, bridges and stations etc.
The track-related facilities are comprised of rail, subgrade and sleeper. Such
fixed facilities in Seoul metro have been maintained through simple schemes
depending on the simple cyclic investigation or post-incident maintenance,
whereas the maintenance for rolling stocks already employed advanced
technologies, a representative of which is RAMS (Reliability, Availability,
Maintenance, and Safety). Thus, many experts engaged in railway industry
recently focused on the introduction of the advanced technology into maintaining
the fixed facilities of urban railways. They have insisted on the immediate
adoption of the asset management system (AMS) and emphasized its potential
benefit within urban railways. However, the practical way in which the AMS can
be employed to urban railways has been rarely found in literatures. Under the
consideration that this is due to the lack of understanding of the essence of AMS,
this study addressed each composition module of AMS in detail. As a result, it
was found that two modules played a key role in applying AMS to urban railways.
The data management and analysis modules are most important for the successful
implementation of AMS in urban railways.

The data management module is a core of AMS because any transaction in
AMS cannot be implemented without referencing to the data storage which stores
information on the current and past state of facilities and the maintenance
history. A new framework for storing and retrieving the data was developed to
streamline data flows. In order to enhance the capability of the framework, two
key technologies were emphasized in this study. The geometric information
system (GIS) can help the framework to refer to facilities interspersed throughout
the railway system. The device like personal data assistant (PDA) also makes it
much easier for inspectors to report the state of facilities in site. A lot of time
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and cost is entailed in establishing the data management module with such
technologies.

The data analysis module is another one that should be delved into in great
detail. Actually, little effort has been made with regard to this, so it is hard to
find the realization of acceptable AMS in Seoul metro. The module is in direct
relation to implementing the optimal maintenance strategy. It consists of two
models dealing with the defect and life-cycle of facilities, respectively. The
defect model describes the frequency of occurring defects and the duration from
initiation of a defect to a functional failure. The more the model is robust the
more realistic the optimal maintenance strategy, because the defect model
provides an input to the life-cycle model yielding optimal maintenance strategies.
Vast amount of historical data regarding past maintenance of the railway facilities
is needed to calibrate and update the defect model. The life-cycle model derives
the economical life span of a facility by minimizing the facility’ s life-cycle cost
associated to inspection, maintenance, and renewal.

The developed models were tested by using data from the rail in case study.
The reason why the rail facility was chosen is that its maintenance cost is biggest
and then the proportion reaches a quarter of total operating cost in urban
railways as can be seen in the survey of JR corporation (the statistics for Seoul
metro is not available). Defects due to fatigue, welding, and wear were taken into
account in the model. Especially, the rolling contact fatigue was carefully treated
because it has a great effect on rail failures. As a result, the economical life span
(=renewal interval) of rail was found to be 616 million passing tons. To a certain
extent, this is consistent with the existing standard (600 million tons) adopted in
Seoul metro. On the other hand, there was a small difference (less than 1%)
between the minimum life-cycle cost at 616 million passing tons and the
life-cycle cost at 700 million tons. The result provides the rationale for
increasing the standard up to 700 million tons, as agencies responsible for
operating the Seoul metro have continuously claimed the amendment. The optimal
inspection interval was also determined to be 4.2 million passing tons. This seems
somewhat too frequent. However, if the cost for purchasing additional inspection
machines was taken into account, the model would yield a longer interval. The
sensitivity analysis was also conducted to identify which factor has the greatest
impact on the economical life cycle and the inspection interval. Parameters in the
defect model, which describe how a defect occurs and then proceeds, were proved
to be most important. The life-cycle model developed in this study thus can be
transplanted to any other railway facility, provided that an appropriate defect
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model is available.

It is confirmed that the asset management system (AMS) should be introduced
to maintain fixed facilities of Seoul metro. Seoul metropolitan government is
urged to invest resources in establishing the data management module, which
would cost much more otherwise. The data analysis model for each railway
facility should be developed by experts and continuously tested in real world
maintenance in order to acquire the maximum benefit from AMS in urban
railways.
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