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Albstract

In recent years, natural disasters occurred more frequently than before mainly due to extreme rainfall arising
from global climate change. Located in an active orogenic belt, Taiwan features great topographic relief,
fragile geological conditions and heavy rainfall in summer, making landslides a severe threat to people living
in mountainous area of the island. The Hsiaolin landslide that caused 450 casualties during the 2009 Typhoon
Morakot is a typical example known to many people.

After Hsiaolin landslide, Central Geological Survey and Soil and water Conservation Bureau have devoted great
efforts to map potential large-scale landslides using LiDAR-derived 1 m DEM. So far, over ten thousands of large-
scale landslides have been identified. Considering vulnerability and risks involved, 182 deep-seated landslides
have been selected for further landslide hazard mitigation. Additionally, INSAR analysis that can provide mm
resolution displacement rate is also employed to help to determine which site needs to be paid more attention with.

This paper has selected Dingyuan New Village in Nantou County to illustrate how to use both of LiDAR derived
DEMs and the results of Temporarily Coherent Point SAR Interferometry (TCP-InSAR) to locate large-scale
landslides. With LiDAR derived DEM, two separate deep-seated landslides are recognized. However, as similar
displacement patterns can be observed in INSAR, two potential sites are merged as a deep-seated landslide.
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The Special Considerations and Specific Measures to Complex
Geology for Nanao-Hepin Section of Su-Hua Highway
Improvement Project in Taiwan

Abstract

The Su-Hua Highway Improvement Project is one of i-Taiwan 12 Projects. Especially the Nanao to Hepin section

plays a significant role in this project, including Wuta Tunnel, Guanin Tunnel (the longest) and Gufeng Tunnel. This
article reviews complex geological conditions that exist in tunnel engineering and presents the methods that must

be considered. In addition, this paper provides some specific measures for ecological environment and cultural

heritage. This case is expected to be referred for similar projects in the future.
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Design Features and Construction Advancement of Anzhen Caopu
Section for Southern Cross Island Highway Improvement Project

Abstract

Anzhen Caopu section of the southern cross island highway improvement project in Taiwan is the key path of the
whole project. The length of the tunnel is about 4.6 km. The tunnel design adopts the world's advanced disaster
prevention concept and green work method. It considers the sustainable concept of the whole life cycle. This

project pioneers to apply the disposal during construction phase to the artificial coastal beach. It utilizes carbon

footprint check for friendly environment. Carbon reduction, waste reduction and durable life extension are indeed
implemented in design and construction. In addition, the tunnel encounters various special geology ,such as
folds, shear zone -~ amount of water inrush and squeezing problem. In addition to the pre-planning strategy
during design phase, the geological survey and auxiliary methods are used to overcome one by one during the

construction period. This project is extremely difficult and challenging.
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Discussion on Engineering Treatment Consideration for
Encountering Gas in New Wu-shan-ling Divert Water Tunnel

Abstract

Wu-shan-ling tunnel has operated more than 80 years. The state of tunnel lining deteriorated could affect the
original function. For maintaining the steady water supply in southern plain area, it is necessary to build New Wu-
shan-ling divert water tunnel. The Wu-shan-ling tunnel is located in Nanxi District, Tainan City, between the No.

2 Zengwen Bridge and the No. 3 Zengwen Bridge on the right bank of Zengwen River, which is about 80m away

from the east side of the Existing Wu-shan-ling Tunnel.

The total length of tunnel is 3,422 m and 5.4 m width. It will cross the Tangenshan Sandstone during the
construction stage. In the same stratum, there were several gas explosion occurred in Wu-shan-ling tunnel.
Therefore this project is probably at the risk of gas burst during the construction. This report will take this tunnel as

an example to illustrate the geological survey, safety management and countermeasures of gas tunnel.
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The Case Study of the Deformation Monitoring
of ChungLiao Tunnel with the Effect of Faults at
TianLiao Moon World Area

Abstract

ChungLiao tunnel has been completed in 2000, is located between the Tianliao Toll Station and the Yanchao
System Interchange on National Highway No. 3, with tunnel lengths of 1858m(SB) and 1828m(NB). The route
passes through the Longchuan Faults and Chishan Fault crossing mudstone and sandstone area. It has been in
operation for about 17 years. And in the recent years, it has been continuously deformation at the north entrance
of the tunnel and caused damage. After many repairs and improvements, it still cannot completely solve the
problems. In order to confirm the main causes of the tunnel deformation and the damage mechanism, the overall
monitoring is used for the displacement observation. By analyzing the monitoring results, the earth displacement is

the main cause of tunnel deformation.
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Large-Area Crustal Deformation Monitoring by GPS- The Case of Tianliao No. 3
Viaduct and Jhongliao Tunnel on No. 3 National Freeway

Abstract

Taiwan is situated at the boundary of Philippine Sea Plate and Eurasian Plate. The fast mountain building
processing has resulted in many active faults on the island. Due to these active faults, there have been many
devastating earthquakes in Taiwan that caused significant damages to the lives and properties of the general
public. However, even without triggering earthquakes, some active faults continue to creep and generate a rapid
and distinctive crustal deformation pattern. This rapid and distinctive crustal deformation pattern has already
caused significant effects on major transportation infrastructures, for example, on the Tianliao No. 3 Viaduct and
Jhongliao Tunnel on No. 3 National Freeway. The traditional geodetic monitoring technique is limited by the inter-
visibility between two adjacent stations. therefore the size of survey area is generally restricted. And if there cannot
be found a stable reference point in the survey area, or the adopted stable reference point is actually under the
influence of crustal deformation, the monitoring results will be biased and unreliable. Currently, GPS satellite
surveying is the mainstream practice to perform large-area crustal deformation monitoring. This paper will briefly
introduce how GPS satellite surveying was used for monitoring the pattern of crustal deformation along and nearby
Tianliao No. 3 Viaduct and Jhongliao Tunnel on No. 3 National Freeway.
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Discussion on Underground Connection Techniques
and Risks of Shield Tunnels in Special Environments

Abstract

In a shield tunneling construction project, the environmental factors should be concerned at the planning, design
and execution stage, as well as the risk of some negative effects on the tunnel boring machines. The safety of
the tunnel boring machines is a main topic for engineers who implement the designing and execution work in the
project. Due to the variability of geological structure and hydrologic environment in Taiwan, the long-distance high
speed shield tunneling method and underground connection technique were adopted in the execution process
in this project. From the planning, design to execution stage, the requirements in design rules were entirely met,
including the rules of investigations and external conditions. Though the project was well-prepared, we faced a

plenty of different problems during execution. Therefore, we decided to preserve these experience, and hope that

they will be useful to similar constructions in the future.
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Application of No-dig Method on Underground Cable Tunnels
Design and Construction in Gravel Formation — A Case Study
of Taipower Linkou~Dinghu 161kV Cable Tunnel

Abstract

This paper provides an valuable case study on the use of No-dig method. The Linkou~Dinghu 161kV Cable Tunnel
construction not only encountered lands acquisition difficulties, but had to work in limited space. Moreover, the
case study had to use sharp curved line to pass the Linkou formation, which characterizes by high gravel ratio and
large particle size. Several issues were consider in the case study to overcome above-mentioned problems. First,
appropriate construction method should be chosen to solve the challenges from the environment. Secondly, the
case study applied detailed geological survey, risk identification to find apposite tunnel machines and construction
strategies. Besides, the case study adopted BIM technology to integrate interfaces in the system. Thus, the limited

space was harnessed effectively, the conflicts were reduced, and the design communication were enhanced.
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‘ Memory Recovery Design for the New Kaoshiung Railway
Underground Stations and Engineering Challenges

Abstract

The underground railway project in the north section of Kaohsiung passes through rich cultural corridors, 100-year
old station, historic sites, love river, densely populated areas, busy traffic area, and 17 traffic crossover facilities.

New underground stations respond to the old time memory of the local and make appropriate characteristics of

modern station design. The construction of railway underground tunnels needs more detailed consideration of
design while passing through the amount of crossover facilities. This paper will introduce the design features for
the station of the northern Kaohsiung along the railway and it will also introduce the design about the cut&cover
tunnel construction to cross an underground vehicle tunnel and important viaduct, as well as the challenges to

construct the tunnel by using cofferdams method passing through the love river with narrow width as reference.
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The Complex Disaster and Engineering
Treatment of No.20, Southern Cross Highway,
Among Qinhe and Fuxing Villages

Abstract

The No.20 Highway among Qinhe, Fuxing Villages in Taoyuan District, Kaohsiung was severely damaged by

Typhoon Morakot in 2009, which caused Laonong River to deposit debris of more than 30-40 m thick. The

| hydrological geology was so unstable that the rehabilitation should take complex disasters into consideration,
including landslide, deposit, flood and debris flow. The safety assessment was carried out firstly as a reference
for recovery construction. A stochastic hydrological model was adopted to determine the significant variation of
deposit. The rehabilitation was completed successfully and gave a new hope for reopen of the southern cross

highway.
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Geotechnical Evaluation for Caisson and
Its Challenges in New Era

Abstract

Construction of bridge piers under gravel riverbed, high water level conditions are very difficult and risky. Due to
the great depth and large area construction in such an environment, excavated with caisson is usually adopted to
avoid risk. However, traditional caisson often induced sudden sinking, tilt, dislocation, adjacent facility subsidence,
etc. problems according to the over-digging sinking. This article will include both of the domestic and foreign

caisson cases for great depth and large area excavation with advanced technology and important cassion design

consideration as reference.
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