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Preface by Minister

The MOTC is continuing to promote "green transportation” systems in
line with its policy of attention to the wishes of the people with a humanistic
approach. At this time of high petroleum and raw material prices, the
HSR signals the coming of a new era of high-capacity and high-efficiency
transportation services, as well as the Government's commitment to achieving
the goals of energy conservation and the reduction of carbon emissions.

The HSR project was approved by the Legislative Yuan in accordance
with the Statute for Encouragement of Private Participation in Transportation
Infrastructure Projects, and has been implemented as a build-operate-transfer
(BOT) project. The MOTC signed a BOT contract (incorporating a concession
period of 35 years) and a station area development contract (incorporating
a concession period of 50 years) with THSRC on July 23, 1998. At the time
of construction the HSR system was the world's largest transportation
project being implemented via a BOT procedure. The project included the
civil construction, stations, depots, track project, and the installation of core
E&M system contracts, all of which were awarded to the most successful of
the contract bidders in an open international tendering process. Strict QA
and construction management systems were adopted, and multinational
engineering teams cooperated with partners in the domestic construction
industry, to complete the project with the utmost speed.

This book contains many important images of the HSR construction
process, which we hope will provide a complete record of the construction of
the HSR project and form a historical record of value. We also hope that this
book will demonstrate the project's hard-won experience, increase citizens'
understanding of how the HSR was built, and thereby extend their knowledge
of domestic public-works construction and promote the use of automation in
modern construction. Perhaps more of the citizens experiencing the speed and
comfort of HSR trains will appreciate the tremendous achievement and share
in the success of the HSR project.

Aol

Minister

Ministry of Transportation and Communications
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Preface by Vice Minister

The High Speed Rail System became one of most important long-distance
transportation arteries in western Taiwan soon after it began operating
on January 5, 2007, and is now a clear indicator of the state of Taiwan's
transportation industry. Although it has only been little more than a year since
the system opened, the HSR has already carried 30 million passengers. The
quality and capacity of Taiwan's transportation systems have been gradually
improving during recent times , and the HSR has functioned in tandem with
the railways, highways, and urban metro systems to create a convenient,
high-efficiency land-based transportation network for the public. During this
time of soaring oil prices, taking the HSR can conserve energy, reduce car
use, lessen carbon emissions, and ease freeway traffic congestion and urban
parking problems. The HSR halves the time that is needed to travel between
northern and southern Taiwan, eases the journeys between urban and rural
areas, and gives our citizens a better quality of life.

I initiated the HSR Technical Monographs series while at BOHSR, and I
feel that BOHSR, apart from its responsibility for supervising the quality and
efficiency of the HSR construction project, is also obligated to record and
transmit the project's new technologies. Last year's "HSR Project Results
Pictorial Volume 1: Taiwan HSR Launches a New Era" received an enthusiastic
welcome from the public. Besides being merely a historical record, this book
also serves as an effective communication channel helping the people of
Taiwan to understand the HSR system and services.

Finally, it must be mentioned that every photographic image in this
book is the result of the hard work and endless commitment of countless
contributors. As well as the vast scale and difficulty of the project, the
photographs that have been included also record the great dedication of
everyone who participated in its construction and ensured it's success. We
hold those individuals who have taken part in the design, construction, and
operation of the HSR project in the highest respect. We sincerely hope that
the HSR will lead citizens to a brighter future and a better quality of life.

W—/aé/um\ /C/ﬂ

Vice Minister

Ministry of Transportation and Communications
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Preface by Director General

The opening of the HSR is unquestionably a major event in Taiwan's public
construction history, and citizens have witnessed the emergence of this landmark
project. The HSR is undoubtedly a major milestone in the development of rail
transportation in Taiwan, and its success comes as a result of the untold toil and
effort on the part of countless individuals. The HSR is also the result of outstanding
cooperation between the Government and private enterprise and it propels
Taiwan's transportation system into the international limelight.

The Taiwan High Speed Rail Project is the first time that the Government
of Taiwan has allowed private investors to participate in a major national
infrastructure project. The project has included the civil construction, stations,
depots, track project, and the installation of core E&M system contracts. All
works commenced at the earliest possible times in an effort to recover financial
investments as quickly as possible. As a result, the project faced immense
challenges with it's enormous scale of operations and limited time schedules. The
equipment and construction sites used for the project have now disappeared and
the entire project is finally complete and in operational service. Passengers who
take the HSR and enjoy its speed, convenience, and safety may find it hard to
appreciate how the project was undertaken.

One item in particular was the landscaped areas of the construction work-sites
that were initially disturbed but which were finally restored to their original state
and condition upon completion of the railway works, with deliberate emphasis
being placed on environmental issues throughout the process.

BOHSR's publication of the book "HSR Project Results Pictorial Volume 1:
Taiwan HSR Launches a New Era" provided a historical record of the HSR's opening
and operational services, and contained a complete photographic record of the
construction period. This "Beauty of the Construction" pictorial volume illustrates
the project in photographs that have been taken from the most ideal viewing
angles and advantage-points, while it’s contents include photographic material
and supporting data which record the construction of the civil construction, track
project, and the installation of the core E&M system contracts. Beyond familiarizing
citizens with the HSR project and the techniques used in the construction, we hope
that the excellent construction photographs that are contained in this book will
make people aware of the splendor and appeal of the project.

I would like to take this opportunity to thank all of those individuals who
worked so diligently to enable the public to enjoy the convenience, safety, and
unique transportation experience of the HSR. Furthermore, with the successful
publication of this book, I am also expressing my gratitude to the members of
THSRC who provided their professional assistance and comments during the
review period, as well as to all of my colleagues at BOHSR who labored to make
this project a success. I hope that this book will make ordinary citizens aware
of both the splendour as well as the technical difficulties of developing the HSR
project, and, apart from the engineering technology involved, let them appreciate
the grandeur of the construction.’

- Ywa

Director General
Bureau of High Speed Rail, MOTC
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I he start of revenue service along the full HSR line on March 2, 2007 realized the vision of making Taiwan's western corridor a one-day living zone, stimulated balanced regional development, and reduced the

divide between urban and rural areas. The HSR had carried a cumulative total of 23,000,000 passengers by April, 2008.

The HSR project consists mainly of civil construction, stations, depots, track project, and installation of core E&M system contracts. The civil construction portion of the project encompassed the entire 345km
HSR line. The 16km underground segment from Shulin in Taipei County to the Nangang District of Taipei was built by the Government in conjunction with other railway tunneling work. The remaining 329km section
from Shulin in Taipei County to the Zuoying District of Kaohsiung was built by the concession-holder—Taiwan High Speed Rail Corporation (THSRC). This section of the works consisted of 12 construction contracts
sections, and comprised 251km of elevated track, 47km of tunnels, and 31km of embankments and roadcuts. A number of domestic and foreign joint venture contractor tendered for the project. Bridges and viaducts

account for 70% of the length of this section, and all track south of Baguashan in Changhua County is elevated on approximately 157km of continuous viaduct. This set a new record for the length of viaduct in

Taiwan. The total length of tunnels in this section is approximately 47km (not including underground track in the Taipei area constructed by the government). There are 42 bored tunnels and 6 cut and cover tunnels.
There are 4 long tunnels: The 6,482m Gueishan tunnel and the 7,364m Baguashan tunnel both pass through conglomerate layer; the 2,149m Hueilong tunnel and 4,275m Hukou tunnel pass through sandy shale and

mudstone. In order to avoid disruption to transportation along and between the two sides of the HSR line and to minimize the impact on the environment, embankments and roadcuts account for only 10% of the HSR

route.

The station buildings portion of the project consisted of the establishment of 10 stations at the locations of Taipei, Taoyuan, Hsinchu, Miaoli, Taichung, Changhua, Yunlin, Chiayi, Tainan, and Zuoying.
With the exception of the Taipei and Banciao Station structures, which were formally built by the Government, the remaining 8 stations were built by THSRC. Apart from the Taipei and Banciao Stations, which
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were originally constructed by the Taiwan Railway Administration (TRA), Taoyuan Station (including the Operation Control Center), which is underground, and Zuoying Station, which is a ground-level structure, the

remaining stations are ground/elevated structures.

The track project consisted of the 5 contracts T200, T210, T220, T230, and T240, where the contractors were responsibility for both design and construction works. Track consists of both ballasted and non-
ballasted sections. Except for approximately 3km of ballasted track at the Zuoying station, the entire 345km HSR system employs non-ballasted slab track. A number of foreign joint venture contractor tendered for
the full extent of the track project. Work began on the track in June 2002, and was completed in June 2005. The scope of contract T240 included the test track section, and the scope of contract T200 included the
underground section in the Taipei area (including Taipei and Banciao stations). The depot facilities portion of the project included the Yanchao Main Workshop and depots at Sijhih, Lioujia, Wurih, Taibao, and Zuoying.
Apart from the Yanchao Main Workshop, which undertakes rolling stock repair, the other 5 depots primarily provide mechanical and electrical maintenance and rollingstock dispatching services. The Yanchao Main
Workshop and depots at Lioujia, Wurih, Taibao, and Zuoying have been in operation since the HSR commenced operation; while the Sijhih depot will be built in the future; when required.

The HSR's core E&M system consisted of 2 separate contracts for the design & manufacture work and for the integration & installation works. A specific contracting approach was employed to ensure that the

various E&M subsystems could be coordinated efficiently and fully integrated; with safety as a priority. Japan's Shinkansen technology was adopted and a single core E&M system contractor provided all the requisite

equipment. The core E&M system consists of power, signals, communications, rolling stock, and wayside E&M subsystems.
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In addition to supervising and managing the construction and operation
of the HSR system, the government was directly involved in the planning,
design, and civil construction of the Nangang-Banciao section (not including
track, E&M, operating facilities, and engineering modifications), and
also handled the task of the project's land acquisition. Other work was
implemented by THSRC, who obtained a concession to build and operate
the system via a BOT contract arrangement (Build-Operate-Transfer:
the system is built and operated with private investment, and assets are
transferred to the government after the end of the concession period). The
HSR civil construction project comprises the 12 contracts C210, C215, C220,
C230, C240, C250, C260, C270, C280, C291, C295, and C296. The length
of the contract sections range from 3.062km (C296) to 42.799km (C270).
Combinations of domestic and foreign joint ventures were selected as
‘design-and-build’ contractors. The track route includes 251.3km of viaducts
(76.2%) constructed mainly using the full-span precast & launching,
advancing shoring, ground shoring, and balanced cantilever methods. There
are also 47.2km of tunnels (14.3%) constructed using the new austrian
tunneling method (NATM), 14.8km of embankments (4.5%) and 16.4km
of roadcuts/cuttings (5%). Work began in March 2000 and completed in
November 2004.




