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Abstract The aim of this study was to develop a R-PLM (Railway BIM-based Product Lifecycle Management)
technology. The railway engineering productivity can be maximized if the railway product is created using the object
modeling method and the railway lifecycle process is managed effectively. Recently, technology known as BIM and
PLM was applied to the construction industry to improve the productivity. To define the R-PLM functions, the expert
interview and a practitioner interview were conducted to identify the expected outcome and obstacles to R-PLM
technology. As a result, the differences between the occupation and the priority of those were derived. Finally, R-PLM
technology development consideration was suggested based on the interview results.
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[Table 1] R-PLM Function

Function Usage

Domain Function Description as the
viewpoint of R-PLM

Modeling  and Managing

Object the element of the railway

Modeling / such as the bridge, tunnel,

Management alignment and earthwork

etc

Managing the parts of the

Object Library | object to modeling it such

Management as  the pier, retain wall,
side ditch etc

Finding  the  collision

g objects between the

Collision ;

Detection railway product elements
to check the
constructahility

BIM Railway construction
AD/SD s}mulation including the

Simulation time data  (4D) and the
cost data (5D) to check the
constructability
Railway product quantity

BIM  Quantity | takeoff by using BIM

Takeoff based on the railway
quantity takeoff rule set
Checking  the  railway

BIM Quality pr()fiuct model which was

Rule Check de.s1gned 4 such as the
railway alignment, bridge,
tunnel, earthwork etc

Product Defining and managing the

Breakdown PBS depending on the
Structure (PBS) 1 ect and
Modeling / gall.way project an
Management elivery type
Lifecycle Defining  the  railway
Process lifecycle process schema
Structure (LPS) | and managing it which is
Modeling / similar to BPM (Business
Management Process Management)
. Managing the
Project ..
PLM Collaboration communication method,
message, data between
Management . .
(PCM) the railway project
stakeholders

Issue / Managing the knowledge

Knowledge and the issue to reuse the

Management railway project execution
(IKM) experience

Supporting the railway

Decision project  decision making

Support System

including monitoring  the
project progress from PBS,
LPS, PCM and IKM
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Managing the revision
about the railway product
modeling by using the
ckeckin/out, branch,
labeling etc

Configuration
Management

Managing the database
schema related to LPS and
PBS including the
railway project contents
such as the object
modeling files, the report
files, the project raw data
etc

Database
Schema
Management

Supporting the  system
linkage including ODBC
(Open  Database Connect),
the neutral standard file
format, ETL  (Extract,
Transform and Load)
method to use the
heterogeneous data from
the external railway
system such as PMIS
(Project Management
Information System), ERP
(Enterprise Resource
Planning), FM (Facility
Management) etc

External
System Linkage
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[Table 2] Expected Outcome

Survey ltem LAvg
b. 3D Mockup-based communication 4.59
e. Constructability improvement 4.51
c. System integration related to the railway 4.51
a. Model validation and traceability based on B
the requirement
d. Model configuration management 441
i. Process workflow reuse 4.34
h. Process integration and collaboration support 4.27
f. Effective facility operation/management 4.24
k. Design quality validation and improvement 4.20
l. ROI including the productivity management 4.05
j. Deliverables simplification 3.73
g. Heterogeneous system integration 3.46

[Table 3] Obstacle

Survey Item
J. Lack of technology about BIM/PLM in the field
m. Lack of the ecosystem to support the R-PLM
g. No clear BIM information detail modeling guide

c. Difficulty in integrating the knowledge between
the design and construction stage

i. No standard-based railway information model

b. No compensation system

f. No clear BIM usage plan

h. Lack of Railway-based BIM library

e. Different deliverables between domestic and oversea
a. Cost issues such as SW, HW, Education etc

d. No PLM modeling tools for the railway

k. BIM-based PLM usage complexity
. Difficulty in linking between legacy systems and R-PL
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