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Ground Response‘Induced by’'Deep'Excavation
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Albstract

The Tainan Urban District Railway Underground Project has an 8.23 km-long route located at the east of the
existing railway track and parallel to it. The cut and cover tunnelling method together with the bracing system using
diaphragm walls as the main retaining structure is adopted for the construction of the underground tunnel. The
route of this project passes through the urban area, and the adjacent existing railway maintains operation during
the project period. Thus, the excavation works may pose risks to adjacent structures and the passing trains if these
critical issues are inadequately considered. By gathering experts in relevant professional fields and integrating
numerical simulation methods, ground vibration measurement and underground void detection instruments and
techniques, this study systematically investigated on the impact of underground railway construction on adjacent
structures or facilities. The results are expected to be helpful in ensuring the safety of this underground railway
project. The research findings indicate that (1) the numerical simulation results aligned well with the monitoring
data, allowing for a reasonable understanding of the impact of excavation on the retaining walls, with minimal
influence from nearby building overloading on the excavation area; (2) ground vibration measurements show that
the construction of the retaining walls and excavation have not significantly altered the vibration characteristics of
the soil-structure system, and there has been no occurrence of instability; (3) the transmission of vibrations induced
by trains is affected to some extent by the retaining wall and excavation trench, but it does not compromise the
stability of the ground-track system; (4) ground-penetrating radar surveys reveal the causes and process of
cracking in a certain road pavement, effectively demonstrating the condition of the subsurface and serving as a
practical non-destructive testing method.
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The Elevated railways safety improvement and innovation
in near-track operations - taking Elevated Railway Project
at the Urban Area of Chiayi as an example

Abstract

Railways across the Chiayi City gradually become an obstacle with the development of cities. In order to combine
the whole development of the east and the west of Chiayi City, the Elevated Railway or Railway Underground is
bound to become the tendency. Despite of near- track construction is the high-risk project, however, we can avoid

a major accident occurred on the railway while improving construction methods during near-track construction.

The article takes the Chiayi Railway elevated project as an example, by improving innovation through two levels:

construction and management, to reduce the hazards.
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Integrating Time and Risk Management System by
Relational Database (Taking RK2 as an example)

Abstract

Time and risk management systems are often regarded as two separate management frameworks in project
management practices. This study employs a relational database as the core to integrate risk and time
management plans, providing an empirical investigation through its application in the second phase of the
Kaohsiung Metro Gang Shan Lu Zhu Extension Line (RK2) project. The relational database is established by
correlating the general contractor's P6 scheduled timetable and detailed information from the risk assessment plan.
Additionally, the database structure is optimized, and a user-friendly interface is developed to assist the project's
sponsoring organization, PCM, supervisory units, and general contractors in obtaining crucial schedule and risk
management information in real-time. This enables accurate decision-making at the earliest opportunity, employing
informational tools to execute project management and supervisory tasks, thereby enhancing the efficiency of risk

management and scheduling operations while conserving technical human resources.
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MAccessERIER - BFIA "EH , AR ' NAME 0D ES~EF LS~ LF ~ TRWEMRAH |
AccessBIEXVBARRRIEWISREAHARBIZAL | TTASK, * TPROJECT, * TPROJWBS, =@
1 . R 1
EHE  PeRRENBEEARERERENER ' BERRUMEEZEEBIEERN  BAH TN Access |
TRHEs o | R RESH TTASKEH,  TWBSEH , fF
] 1
X
1
1
1
........................................................................................................................................... 1
% 1
- : |
 HHEME --'|H H|---HHEHBEB :
| BemE  WeSHE Bmax :
5 ACCESS VBA i ;
- ,
P | :
= !
i =@ BERMEE R E kTASKa:m WBSZiE :
B T T T P P PP PP 1
IODBC ( Open Database Connectivity - FAi3 51845 ) :
: "
 HHEME - |[HHEME---EHBEE :
E@F’Si‘;ﬁﬁ’ﬁ‘:‘% TASK PROJECT PROJWES g 1
.
1
1
1
1
*SALiteB— ISR ~ MARWBEHNENE - AEBRARBL IS ERERFET - :
[Bl6 PeRFIZE R EEARERREN EREE !
'
1
MPORBEERESTE - RREE B | AEEPRAMNAE © "TASKEHR  REZE |
> N R Py =] = S BNy 3N
ABEENE  HxBENERHF 125 » &4  NEREME7T > "WBSEH , SUEZEN B "
1
MERNHBR M ERERE - BNEEHEN | BUES  ZEAMRRMSAL Commandgl T+ !
1
HAL(TASK ID ~ TASK NAME + WBS ID ~ WBS ! X
1
1
TASKE#F;2SQL Command '
1 —
SELECT E 3
TASK.TASK_ID, , _
1
TASK.TASK_CODE, X E}
1
TASK.TASK_NAME, ' EFE
Int(TOTAL_FLOAT_HR_CNTJ/8) AS TTF, X $|§
1
Int((REMAIN_DRTN_HR_CNT]/8) AS OD, ! ;E:
WBSE3.WBS, X
1
PROJECT.PROJ_SHORT_NAME, :
Format((EARLY_START_DATE],"yyyy-mm-dd") AS ES, .
1
Format((EARLY_END_DATE],"yyyy-mm-dd") AS EF, '
.
1
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Format([LATE_START_DATE]"yyyy-mm-dd") AS LS,
Format([LATE_END_DATE],"yyyy-mm-dd") AS LF,
TASK.WBS_ID,
Format((PROJECTLILAST_RECALC_DATE]"yyyy-mm-dd") AS 537 H &,
TASK.STATUS_CODE,
Format({LACT_START_DATE],"yyyy-mm-dd") AS A_S,
Format([ACT_END_DATE]'"yyyy-mm-dd") AS A _F,
Int((REMAIN_DRTN_HR_CNTJ/8) AS RD

FROM
(PROJECT INNER JOIN TASK ON PROJECT.[PROJ_ID] = TASK.[PROJ_ID])
INNER JOIN WBSE 3 ON (TASK.WBS_ID = WBSE#.WBS_ID) AND (PROJECT.PROJ_ID =
WBSZE#.PROJ_ID)

WHERE
(((PROJECT.PROJ_SHORT_NAME)="{&5] —hRk-1024"));

WBSEZSAL Command :

SELECT
PROJECT.PROJ_SHORT_NAME,
PROJWBS.PROJ_ID,

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 PROJWBS.WBS_ID,
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

PROJWBS.WBS_NAME,

If(fwes2]="","", 11 f([PROJWBS_5]I[WBS_SHORT_NAME]<>[PROJ_SHORT |
NAME][PROJWBS_5]!I[WBS_SHORT_NAME],")) AS WBS1,

If(fwBs3l="","", I f([PROJWBS_4]I[WBS_SHORT_NAME]<>[PROJ_SHORT |
NAMEL[PROJWBS_4]I[WBS_SHORT_NAMEL"™)) AS WBS2,

Ff(fwBs4l="","", 1 f([PROJWBS_3]I[WBS_SHORT_NAME]<>[PROJ_SHORT |
NAMEL[PROJWBS_3]I[WBS_SHORT_NAMEL"™)) AS WBS3,

4 \w\

[f(fwBss5]="","", I f([PROJWBS_2]I[WBS_SHORT_NAME]<>[PROJ_SHORT |
NAME]L[PROJWBS_2]!I[WBS_SHORT_NAME],")) AS WBS4,

i)

If(fwesel="","",I f([PROJWBS_1]I[WBS_SHORT_NAME]<>[PROJ_SHORT |
NAMEL[PROJWBS_1]I[WBS_SHORT_NAMEL"™)) AS WBSS5,

[1F([PROJWBS]!I[WBS_SHORT_NAME]<>[PROJ_SHORT_NAMETL[PROJWBS]![WBS_SHORT |
NAME],") AS WBSS,
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[1F((WBS1]<>" [WBS1] & "",") &
IF((WBS2]<>"" [WBS2] & ".",") &
I1F([WBS3]<>" [WBS3] & ".",") &
[1F((WBS4]<>" [WBS4] & ".",") &
IF((WBS51<>"" [WBS5] & ".",") &
IF(CWBS6]<>",[WBS6],"") AS WBS

FROM

((((PROJWBS LEFT JOIN PROJWBS AS PROJWBS_1 ON PROJWBS.PARENT_WBS_ID =
PROJWBS_1.WBS_ID)

LEFT JOIN PROJWBS AS PROJWBS_2 ON PROJWBS_1.PARENT_WBS_ID = PROJWBS_2
WBS_ID)

LEFT JOIN PROJWBS AS PROJWBS_3 ON PROJWBS_2.PARENT_WBS_ID
WBS_ID)

INNER JOIN PROJECT ON PROJWBS.PROJ_ID = PROJECT.PROJ_ID)

LEFT JOIN (PROJWBS AS PROJWBS_4 LEFT JOIN PROJWBS AS PROJWBS_5 ON
PROJWBS_4.PARENT_WBS_ID = PROJWBS_5.WBS_ID)

ON PROJWBS_3.PARENT_WBS_ID = PROJWBS_4.WBS_ID

PROJWBS_3

(((PROJECT.PROJ_SHORT NAME)="{&5T _kR-1024");

B7 "TASKE | REZEREHE

B4 ‘oo‘

k58

B8 "WBSEW , REZEKBHIE
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
WHERE '
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Improvements in construction quality and safety
management (taking the bridge seismic retrofit project of
National Highway No. 8 as an example)

Abstract

Due to Taiwan's narrow and densely populated terrain with significant topographical variations, a dense
transportation network has become essential for economic development and regional connectivity. The
maintenance of bridge functionality is crucial to ensure the smooth operation of economic activities and
transportation. Owing to Taiwan's location in the Circum-Pacific Belt, major earthquakes like the 1999 Chi-Chi
Earthquake, the 0206 Meinong Earthquake in 2016, and the unexpected collapse of the Nanfang'ao Bridge in
2019 resulted in significant economic losses and risks to human lives and property. In particular, the Chi-Chi
Earthquake caused extensive bridge damage and transportation disruptions, hampering the timely delivery of
rescue information, manpower, and goods. This highlights the need for continued improvement in bridge safety
maintenance throughout Taiwan. With the advancement of seismic standards and construction techniques, the
Freeway Bureau, MOTC and CECI Taiwan have achieved significant progress in implementing bridge seismic
retrofit projects. In the case of the M81 section of the National Freeway No. 8 and the National Freeway No. 3
Xinhua section seismic retrofit project, it was honoured to receive the recognition through the 112th Excellent
Construction Golden Safety Award and the Gold Quality Award. By sharing practical experiences in improving
construction quality and safety management, the goal is to use cost-effective means within limited resources to
ensure that the national highway bridges meet seismic safety standards. We hope that this effort will contribute to
future highway bridge retrofit operations and enhance their overall safety.
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The stage of smart city - experience sharing on the construction
and management of the world pavilion of the World Hakka Expo

Abstract

The Taoyuan City Government planed to hold an international-level "World Hakka Exposition” in the 2023 year as
an exchange platform for promoting Hakka cultural achievements and experiences around the world. In order to

accomplish that exhibition in August , it only spent 18 months from the contract work agreement to the construction

completion. At the same time, unfortunately, lack of raw materials and a shortage of labors caused by the Covid-19

pandemic. The project progress control was obviously become the biggest challenge.

Through the progress management method, CECI Engineering Consultants teams actively cooperated with the
City Government and supervised the turnkey contractors from the design end to the construction end, so that this

project will be completed smoothly and on schedule, to live up the owner's expectations.
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Innovative technology and application of construction safety in land
development projects - taking the third bid for the expropriation project in
the Qianzhu, Wuri District, Taichung City as an example

Abstract

In order to improve the safety of the project and the quality of the working environment, the "Third Bid for the
Expropriation Project in the Wuri QianzhuArea of Taichung City" has introduced innovative and intelligent
technologies, such as intelligent diligent education corridors, combined with a facial recognition system to inform
operating workers The hazards of daily construction projects, and through the technological monitoring Internet
of Things system, Al automatic monitoring electronic technology products are established for high-risk operations
in confined spaces to assist personnel in monitoring blind spots to achieve the purpose of technological disaster

reduction.

In addition, taking into account the increase in extreme weather in recent years, the project has also established
an environmental hazard monitoring system to automatically upload heat index and disposal methods and notify
working workers. Combining the above-mentioned with the assistance of technological products, the overall project

safety can be effectively improved.
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The discussion of the retrofit method of the deeply excavated and
supported foundations adjacent to railway areas - Case study of the
retrofitted diaphragm walls in the Tainan Railway Underground Project.

Abstract

Due to the underground obstacle pipeline of Taipower 161kV high voltage electricity within the construction
scope of the tunnel section in the second work area, it was relocated difficultly, and intersects diagonally with the
diaphragm wall on the side of the track to form a pipeline obstacle with a length of 3.4M. In the beginning, the
9.3m long male units of diaphragm wall has discussed with team members to figure out this difficulty engineering
problem by using construction method. However, corroding to the weather and oversized underground obstacle
pipeline, it took 5 working days and soil under pipeline was still not usefully to be excavated and cleared, and steel
cages of diaphragm wall could not be put into guide line by lateral movement. Based on the safety considerations
of the Taiwan Railways operation, part of the retaining diaphragm wall(about 4.9M) on the south side of the pipe
obstacle unit (998M) was only completed, and this unclosed retaining wall sections(about 4.4M) will affect the
progress of subsequent tunnel earth excavation and structural construction in this area.

In order to solve the problem of the underground structure's retaining wall not being closed, the solved plan and
current situation of this case will be introduced in this article.
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(t/m’)

1 0.6 SF 8 192 0.5 30.00

2 3.0 SM1 7 1.90 0.5 29.00

3 10.5 SM2 15 1.93 0.0 31.00

4 18.3 SM3 22 197 0.0 32.00

5 22.7 cL 13 1.86 0.0 27.00 6.30

6 24.2 SMi4 33 197 0.0 33.00

7 50.0 MS 50 2.07 0.0 32.00 18.00
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Safety management of Urban Railway Overpass Structure
Demolition - Illustrated by the Example of Kaiyuan and
Dongmen Viaducts in Tainan Railway Underground Project

Abstract

The Tainan City railway underground project spans a total length of 8230 meters, encompassing 9 level crossings,

8 underpasses, and 3 viaducts. The Kaiyuan and Dongmen Viaducts, situated in the north district and east district

of Tainan City, respectively, serve as crucial traffic arteries, spanning east to west over existing railways and
the tunnels of the underground engineering project. Before commencing the construction of the underground
continuous walls, it is imperative to remove sections conflicting with the underground engineering. The dismantling
of viaduct segments crossing the railway poses a particularly high-risk operation. Using the Kaiyuan and Dongmen
Viaducts as examples, this case study elucidates the planning for viaduct dismantling and highlights considerations

for high-risk aspects.
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Discussion on the Protection of the Airport MRT
Shield Tunnel during the Construction of T3 MFB
and Safety Monitoring Control in the Tunnel

Abstract

The Multiple Functional Building (MFB) Construction of this project "Civil and Architecture Construction Tender for
Terminal Building, Taiwan Taoyuan International Airport Terminal 3 Area" was started on June 1, 2021, and which
building structures will be constructed by SC and SRC with 3-storeyed underground floors and 3-storeyed above-
ground floors. For what more, when excavating the construction scope of Column Line (63) ~ (83) and the building
structure load increase, the cut-and-cover tunnel section and the two shield tunnel sections of Airport MRT below
the scope will must be affected. Therefore, CECI hereby plan and design three full case concrete bored piles for
the shield tunnel to directly transfer the load of MFB building to the base of the piles, moreover, for the construction
method executed on site, it will be a low-vibration full casing drilling of the pre-lead holes to minimize the impact
of foundation pile drilling. In addition, the devices such as dewatering well and observation well will be installed in
the work field, so as to strictly control the groundwater level during the construction period and increase the safety
factor of anti-buoyancy. Apart from the said plans, the fully automatic monitoring instruments for the MRT safety
monitoring shall also be installed the internal and external of tunnel, and the automatic monitoring is encrypted
with a frequency of 5-minute reporting during the entire construction period, so that the engineers of Construction
Supervision Unit can instantly follow the previous curve of the subsidence situation for the MRT tracks in real
time, and ensure the construction will be carried out under the highest principles that performed the MRT safely.
Besides, this discussion is taking the construction of TP6A-MFB fully-cased foundation piles as a case to express
the results of automated monitoring values and the construction safety management for the subsidence (or uplift)
for reference.
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Study on Construction Management and Disaster Prevention
Countermeasures of Guanyin Tunnel in Su-Hua Highway

Abstract

The Su-Hua Highway plans to improve the road sections for disaster blockage and high-frequency traffic accidents,
and adopt the two-way two-lane plan as the primary cross section.

Among them, the section from Nan'ao to Heping Section has a total area of 20 kilometers, mainly to improve the
easily collapsed section. The important key sections are Guanyin and Gufong Tunnel, which is 12.6 kilometers.
The main lithology is schist and marble, and there are many small fault fracture zones along the tunnel route, and
the shear zone similar to the development of the leaf, affecting the overall project completion time.

The Guanyin tunnel in the section is 7.9 kilometers long, which promotes safety and zero disasters during the
construction process. Therefore, the research on tunnel construction management and disaster prevention strategy
is more important. The experience of the long tunnel construction can be passed on. Thus, the main motivation
and purpose of the study are to be expected as a reference for future tunnel construction.
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