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Albstract

In recent years, light rail transit systems have developed and opened in Taiwan. The light rail transit system is
usually constructed on roads. In addition to affecting traffic flows by occupying road area and lanes at intersections,
it will also create new conflicts due to the operation of light rail vehicles. It will also cause driver adaptation issues
due to changes in road environments, etc., causing new conflicts and accidents, thus affecting the safety of

intersections along the lines of light rail transit. This study analyzes the characteristics of accidents and conflicts

between light rail transit and other modes by collecting accident data and data of events that road traffic vehicles
run onto railway tracks, and accordingly develops optimization and refinement of light rail transit and road traffic

integration and control measures.
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Seismic Design Considerations for Underground
Metro Structures in the Jakarta Metro Phase-2
CP203 Project

Abstract

With advancements in geological research and archaeoseismology, many countries have significantly increased
their design seismic forces. This trend is evident when comparing the synthetic motions in the seismic hazard
reports for the Jakarta Metro Phase-1 and Phase-2 projects. It is important to note the growing need for adopting
more advanced methods for underground structure seismic design, such as the response displacement method
or dynamic time history analysis, rather than relying solely on the traditional racking method. This paper aims to
share seismic design considerations, including performance-based design, in accordance with the latest Japanese
seismic design code, as applied in the CP203 project, which is funded by a loan from the Japan International

Cooperation Agency (JICA).
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Optimization and Innovations in Geotechnical
Engineering under Challenging Conditions

Abstract

The southern section of the Circular Line of the Taipei Metro passes through densely populated, highly developed
areas along the edge of the Taipei Basin. Due to variable soil conditions, construction sites often encounter shallow

bedrock. Additionally, most stations will be located beneath narrow roadways, creating significant construction

challenges and necessitating optimized design solutions under these complex conditions. This paper focuses on
the breakthroughs in geotechnical engineering design required to address these challenges. Key topics include
design considerations for pier protection of the operating Brown Line at Y01 Station, tunnel boring machine (TBM)
penetration through existing dike piles at Y2A Station, retention methods for complex strata at YO3 and Y04

Stations, and the design challenges and countermeasures for Y04 Station beneath a narrow roadway.
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Introduction of Smart Rail Systems in Metro
(MRT) Projects

Abstract

Mass Rapid Transit (MRT) have accumulated years of experience from the operation and development, starting
with the operation of the medium-capacity Muzha Line and expanding to the subsequent opening of high-capacity
lines in various counties and cities. This extensive experience has led to notable and distinctive achievements in

metro construction and operational management.

In alignment with policy initiatives and international development trends, metro systems are applying real-time data
collection for station operations, environmental monitoring, and passenger services. This data is integrated into a
smart monitoring and management system, enabling precise, real-time decision-making to enhance operational

efficiency and improve the passenger experience.

With the advancement of smart technologies, metro system is driving industry-wide efforts towards smart and
digital transformation, attracting investments from the domestic Information and Communication Technology (ICT)

and Internet of Things (loT) sectors, thereby advancing overall progress in metro projects.
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Application of Front-End Cameras for Automatic
Track Patrol Scheme

Abstract

This article examines the design of the Sanying Line MRT to determine whether the current front-end obstacle

detection cameras can be utilized for automatic track patrol. It also explores the implementation of real-time

remote monitoring of front-end images in the CCTV. A specific plan is proposed, taking into account factors such
as communication system transmission bandwidth, signal speed limits, photography distance, and night vision

capabilities during actual patrols.
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A City's Common Good Landmark Station :
Case of Taipei MRT Circular Line Project East
Section Y32 Station Design

Abstract

The East Section of Taipei MRT Circular Line, Contract No. DF119, passing through Neihu Science and
Technology Park has six stations. Y32 is one of the stations. It will be designed as the featured station since it is
closed to Daganggian Park which is the most significant open space of the area. The station entrance is located
in a sunken plaza with the stairs and greenery to attract people flow. The design of the plaza adopts the concept
of "Time Sharing": provides a place for the commuters to rest and relax during the week day, and an oasis and
playground for the community during the weekend. All together make Y32 station a unique station to achieve the

goal of “City Gung-Ho” (the common goods).
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Parametric Design Integration in Metro Engineering

Abstract

In Taiwan, the metro engineering sector has accumulated extensive experience and achieved remarkable results
over the years. With technological advancements, the application of parametric design in metro engineering has
become increasingly widespread. This article explores how the use of parametric design can enhance design

efficiency, foster innovation, and optimize metro engineering projects.

The project utilizes tools such as Rhino, Grasshopper, and Revit to establish an integrated workflow. This approach
not only offers more design possibilities during the early design stages but also provides more accurate models
and rapid adjustment capabilities throughout the subsequent implementation phases. The integration of parametric
design with BIM has opened new avenues for metro engineering design and management, significantly enhancing

design flexibility, shortening design cycles, and optimizing cross-disciplinary collaboration.
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Major Utility Investigation, Conflict Detection, and
3D BIM Modeling for the Taipei Metro Circular Line
East Section DF119 Design Contract

Abstract

The construction of shield tunnels in metropolitan areas is predominantly aligned along existing road networks,
where underground utilities have been progressively installed to accommodate urban development. Consequently,
conflicts between new metro infrastructure and pre-existing pipelines are often unavoidable. In conventional

practices, the spatial relationships between underground utilities, stations, and tunnels were mapped using
AutoCAD’s 2D plan and profile views, which inherently lacked a three-dimensional perspective. This study
employs Building Information Modeling (BIM) to establish a 3D representation of pipeline networks, facilitating
the identification and analysis of potential conflicts with metro stations and tunnels. Additionally, the modeling
incorporates manhole structures and temporary retaining systems. Using the Taipei Metro Circular Line’s Eastern
Section as a case study, this project outlines the procedures for modeling pipelines and manholes, followed by a
comprehensive conflict analysis between these utilities and the proposed station and tunnel alignments.
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Design for the Relocation, Protection, and Special
Dismantling Methods of Major Pipe Systems in
Large Areas.

Abstract

In metropolitan areas, underground metro routes are primarily laid along urban roads, making it unavoidable for
metro construction to intersect with complex underground utilities beneath the roads, such as drainage culverts,
sewage mains, high-voltage Taipower lines, and common ducts. In previous metro projects, pipeline relocation
conflicts were mainly limited to areas around underground stations or cut-and-cover tunnels, with relocations often
focusing on individual pipelines. There has yet to be a case involving large-scale pipeline relocation along an
extensive shield tunnel path that requires adjustments to the broader network. This paper uses the DF119 project
of the sewage network reconstruction in the Circular Line East Section of Taipei MRT as an example to explain the
design concepts for the relocation, protection, and specialized dismantling methods for major pipeline systems in

large areas.
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Planning for Bridges Monitoring and Early Warning
System for the Taichung MRT Blue Line Crossing
Earthquake Fault Zones

Abstract

The Taichung MRT Blue Line runs from Taichung Port along Taiwan Boulevard, crossing Dadu Mountain and
entering the urban core of Taichung City. The total length of the route is approximately 24.78 kilometers, with 20
stations, of which the elevated section spans about 10.35 kilometers. Stations B1 to B8 are elevated stations. The
Dajia-Changhua Fault (a reverse fault) intersects between stations B4 and B5. To assess the seismic hazards
facing the Taichung MRT Blue Line and propose management and maintenance plans, this project conducts
foundational research on structural monitoring, liquefaction assessment, bridge site monitoring, and structural
analysis based on geological conditions and seismic records along the route. This research aims to develop
earthquake damage monitoring strategies and early warning systems for the MRT bridges located in earthquake
fault zones.

This paper integrates effective technologies based on modern monitoring concepts in the field of civil engineering,
particularly focusing on relevant experiences in monitoring elevated bridges. It combines the earthquake
early warning system with the bridge monitoring system to explore the feasibility and limitations of overall
implementation. This approach not only enhances the overall technical level of disaster monitoring and early
warning but also effectively reduces the damages caused by earthquakes.
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Sharing Experiences of Overseas Railway Engineering
Projects (Based on Philippines NSCR-N1)

Abstract

As the largest engineering consultant in Taiwan, we have projects spanning from the south to the north of the
country and even on outlying islands. However, we do not satisfy on these accomplishments. We are actively

expanding our business globally with the aim of industrial globalization. Therefore, this article will share the

execution experience of the MRT Engineering Department's track design service project for the North-South
Commuter Railway (Malolos—Tutuban) in the Philippines, serving as a reference case for future international

development.
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Design Process

The Contractor shall deploy the staff having sufficient experience in the design of
similar works at all times to maintain liaison with the Engineer. The principal
requirements of the design phase is to undertake the design during this phase in

three stages:

1) The preparation of the Preliminary Design;
2) The preparation of the Pre-final Design; and
3) The preparation of the Final Design.
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The Implications of Autonomous Vehicles and
Intelligent Advanced Vehicle Technologies
for Bus Driving Safety in Taiwan

Abstract

This paper explores the impact of autonomous vehicles and intelligent advanced vehicle technologies on bus
driving safety in Taiwan. Since the development of the prototype in 1986, autonomous driving technology has
progressed to the practical testing stage. The SAE J3016 standard categorizes autonomous driving into six levels,
while the United States has proposed 15 safety assessment criteria. Concurrently, technologies such as vehicle-
to-everything and advanced driver assistance systems (ADAS) are rapidly evolving. This paper briefly overviews
these technological developments and preliminarily explores their potential applications and bus safety benefits.
The implementation of ADAS has improved driving behavior and reduced accident risks. However, the application
of new technologies also faces challenges regarding technological maturity and regulatory standards. This paper
suggests addressing these issues through enhancing technological research and development, retuning regulatory
standards, establishing driver training systems, facilitating the promotion of industry collaboration, and so on,
maximizing the positive impact of these new technologies on bus driving safety.
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