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Albstract

Owing to the rapid growth of emerging digital technologies, building information model, geographic information
system, artificial intelligence, unmanned aerial vehicle, and immersive technology have demonstrated well
applications in occupational safety and health (OSH) and can effectively improve the risk management ability.
OSH digital transformation has become a global trend and the impact of COVID-19 also accelerate the progress.

Therefore, this paper concludes the promotion methods of OSH digital transformation, i.e., strategy development,

technology application, and future insight, by discussing the practices of EU, ILO, Japan, and the related
international standards. Besides, this paper also explains the strategy framework of construction safety digital
transformation, including the construction advanced injury reduction strategy, the technical notes of emerging

technologies, and the construction safety newsletter.
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Construction practice of floating dock
method for caisson - Take the construction
of the third LNG receiving terminal of CNPC
as an example

Abstract

The main parts of the breakwater are usually composed of cofferdams, rubble mound and caissons, as the
important facility of coastal protection and port area maintenance, especially the outer breakwaters, usually located

in relatively deep water, and a large number of ripraps and giant caissons are used as foundation.

This article takes "The Construction of the Third LNG Receiving Terminal and the Reclamation Project" as an
example to illustrate the construction practice of making giant caisson with the floating dock method in Taipei Port,

and is expected to be the reference for the subsequent relevant construction projects.
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Construction Planning and Challenges for the Piers
and Pylons of the Kinmen Sea-crossing Bridge

Abstract

Kinmen Bridge is a large first sea-crossing bridge seldom seen in the nation which features a number of significant
challenges including the construction of pile and pile cap steel cofferdam along the underwater surface as well as
the construction of concrete structure piers above the water for the five pylons of the main bridge.

The overall design of the main bridge's piers and pylons aesthetically resembles the ears of sorghum grain and
structurally provides an anchor for the external pre-stressed cable of the extradosed bridge. Owing to the bridge’s
complex shape comprising a continuously varied structural formation, along with the undertaking of construction
works located off-shore, it is well worth documenting these experiences so as to provide a valuable reference for
the construction of future off-shore bridges.

The main topic of this paper is to address the distinct form of the bridge’s pier and pylon construction, describing
the special considerations of the off-shore construction works in detail and thoroughly introducing every aspect
of its planning, construction and management for the purpose of sharing and highlighting the key features of this
unique bridge construction experience.
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Treatment of cultural heritage encountered in
construction project : The case of the south and north
turntables of Tainan Station in Tainan Urban District
Railway Underground Project

Abstract

The Tainan Railway was built along the eastern edge of the old town during the Japanese Occupation. The east is
uncultivated arable lands and military schools, etc. The west of the railway is the settlements and along the present
Beimen Road, where prosperous goods trade is formed. In response to the transformation of Taiwan Railways and
the elimination barriers that Tainan Station brings to urban development, the "C212 Tainan Station Underground
Project" started on November 29, 2019, including the new construction, the landscape engineering, and road
engineering of Tainan Station and temporary rear stations. The cultural heritages of the south and north turntables
were discovered during the construction of this project. Both turntables were built during the Japanese Occupation
period and have the important value of witnessing the history of Taiwan’s railway construction.

In accordance with the “Cultural Heritage Preservation Act® and the project contract, the project handles
construction supervision and formulates cultural heritage disposal suggestions. After the resolution of the
competent authority, the south turntable is retained in place, and the north turntable is temporarily relocated
and stored. This paper discusses the decree and actual implementation process of cultural heritages during
construction projects and the extension of the win-win cases for cultural heritage preservation and engineering
promotion.
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Innovative Construction Method of Side Pushing of
the First Railway Bridge in Taiwan - Construction of
Beishixi Bridge of Taiwan Railway Nanhui Railway
Double Track Project

Abstract

In the construction of domestic bridge projects, in line with stringent environmental requirements, maintaining
operational requirements, and limited construction space, construction methods are constantly being updated.
The Beishixi Bridge, located at the northern end of Fangliao Station in Pingtung County, was rebuilt after being
included in the design drawing of the electrification project of the Taiwan Railway Nanhui Railway in order to
meet flood control needs. The bridge is close to the station and level crossings and the hinterland is not sufficient
to build temporary bridges and temporary rails. It can save a lot of money, and in order to maintain the railway
operation, update and switch the signal system, reduce construction risks and reduce the construction period,
the reconstruction of Beishixi Bridge adopts the lateral push construction method, and this construction method
is applied to the Taiwan railway bridge for the first time. On the night of the side push switch, the old steel bridge
and the supporting rail engineering beam were lifted, the obstacles between the new and old abutments were
removed, and the RC foundations on the old piers were knocked out. It took 12 hours for the new bridge to push
the positioning, track connection, and smash the track. It took 12 hours of work to achieve a seamless connection
and resume track operation. It is hoped that through the sharing of this construction method, the bridge technology
can be refined and improved.
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The study of lifting and slipping of MRT bridge mining-
The case of Gangshan District, Kaohsiung City

Abstract

The construction technology of domestic steel bridges improves every day, such as the construction of Linkou
overpass in the Wuyang Widening Project on National Highway No. 1 adopting the horizontal rotation method and
the steel bridge of the double-deck viaduct between Taishan and Linkou adopting a span-by-span hoisting method
with self-propelled aerial work platform. In addition, the long-span truss bridge of the high-speed rail bridge near
the high-speed rail Wuri Station crossing the Zhongzhang Expressway and Fazi River is used the launching
method. Furthermore, the pylon (105m high) of the Shezi Bridge in Taipei City adopts the vertical rotation
construction method and Taiwan Railway Electrification Project of the South-Link Line between Chaozhou and
Fangliao, Beishixi truss bridge, adopts the horizontal movement method. The above are the innovations in bridge
construction methods.

The “Civil Engineering Turnkey Project of Kaohsiung Metropolitan Mass Rapid Transit System Gangshan-
Lujhu Extension Line (stage 1)” has gone through 1 year of design, construction schemes, considering the
complex environment of Agongdian River Bridge, geological conditions, construction schedule, space constraints
and construction safety. By assessing the risks, the engineering team researches latest type and safe bridge
construction methods. The case of this article is the domestic pioneer of steel bridge jacking-slip construction
method. It can maintain the original water section across the river section, use the computer-controlled equipment
and slide the bridge to the position and close it. It also can shorten the construction schedule, reduce the cost of
temporary equipment, overcome the problems of thermal stress of steel bridge and reduce the construction risks.
Provide engineering for reference by sharing this construction method.
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Digital transformation, internalization and
upgrading: evolution of PMIS in Innovation R & D
Center of Asia Silicon Valley

Abstract

Construction project management combined with technological tools to accelerate exchange of construction
information and demonstrate execution performance has gradually formed a broad consensus in the construction
industry. The next stage of industrial transformation will focus on the internalization and deepening of digital
capabilities, so that the original supplementary benefits of the existing mechanisms will evolve into the core
capabilities of the enterprise. CECI has been actively engaged in the research and development of Project
Management Information System (PMIS) for decades. With the centralized management of existing reports as
the core, the system automatically captures, transposes, and integrates the management and control information
required at different levels. With the evolution of on-site personnel's information application capabilities, CECI
tried to re-introduce all E-based operations into construction site management with different aspects. In addition
to developing inspection APP integration applications by combining the characteristics of mobile devices and
communication software, to accelerate the return of construction site information efficiency and immediacy. At
the same time, it also tried to introduce Al automatic identification mechanism to manage a large number of
construction photo information, thereby enhancing the convenience of public works management.
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Development the structural health monitoring
system — Case study of Ruiguang Social Housing

Abstract

CECI is the project management team of Ruiguang Social Housing. In order to implement the life-cycle
maintenance and management program for this building, CECI is endeavored to develop the structural health
monitoring system of Ruiguang Social Housing by installing accelerographs on this building. Specifically, the
recursive hybrid genetic algorithm in the frequency domain developed by the applicant for system identification
will be used to identify the modal parameters. In the implementation of this method, the time history of the
measurement will be divided into a series of time intervals, and then the model of equivalent linear system is
employed to identify the modal parameters of the system for each time interval. The identified parameter will be
used in structural damage assessment. By employing the maximum softening index, Approximate Story Damage
Index and Modal Assurance Criterion, we can determine the damage states of these buildings. On the hand, eight
sets of drift ratios will be developed and employed to rapidly assess the damage state for this building and locate
the damage parts of the building. According to the damage state, the warning signal or danger signal can be
provided by the health monitoring system.
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Description

Height

Range Typical

Name Stories Stories Feet

16 C1L
17 C1M Concrete Moment Frame
18 C1H

Low-Rise 1-3 2 20
Mid-Rise 4-7 5 50
High-Rise 8+ 12 120
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Building Properties

Height Inter-Story Drift Ratio at Threshold of Damage State
(Inches)
Modal Slight Moderate Extensive Complete
C1L 240 180 0.0050 0.0100 0.0300 0.0800
C1M 600 450 0.0033 0.0067 0.0200 0.0533
C1H 1440 864 0.0025 0.0050 0.0150 0.0400
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