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Digitalization of Geotechnical Testing Results
and Development of Characteristic Parameters
Supporting System

C.H.Tan! G.S.Wang?> CJ.Liv> H.C.Lo?
ABSTRACT

This study digitizes the testing reports generated by the geotechnical
laboratory over the years, and establishes the database of the rock and soil
characteristic parameters obtained from the testing data. In addition, five modules
were developed to improve the efficiency of testing works, including:
"Geotechnical Interpretation Report Generation Module", "Geotechnical Test
Parameter Database", "Automatic Analysis Module", "Geotechnical Characteristic
Parameter Supply Module" and "Data Mining Algorithm Module". Up to present,
the Geotechnical Test Parameter Database contains 48,663 borehole data and a total
of 594,997 records.

For the needs of technical service projects, the "Geotechnical Interpretation
Report Generation Module" and "Automatic Analysis Module" can be integrated to
add or update the testing data and to quickly adjustment the soil units or simplified
profiles for design, thus the reports and graphs can be updated with data changes
synchronously. In addition, the preset template of report can be applied to quickly
generate the standard text with the updated data, to prevent manual typographical
errors, and to reduce time and manpower resources for generating reports.

Furthermore, we cooperated with the National Taiwan University team to
establish the "Geotechnical Characteristic Parameter Database", including six
major data mining databases: clay parameters, sand parameters, intact rock
parameters, rock mass parameters, Hoek-Brown criterion parameters and soil
dynamic parameters. Through the rigorous data checking process, our database has
been integrated into the databases successfully.

The data mining technology based on the concept of machine learning of
big data is not applied only to consider the correlation of parameters to supplement
missing data but also to improve the spatial variability of data. The
HBM-MUSIC-3X model is successfully used for the outlier checking and missing
data imputating of the drilling data. Besides, it has been successfully applied to
estimate the design parameter of offshore wind turbine foundation in engineering
practice cases. The results can be further expanded and applied to related business
promotion.

! Division Head, Geotechnical Engineering Research Center, Sinotech Engineering Consultants, Inc.
2 Senior Researcher, Geotechnical Engineering Research Center, Sinotech Engineering Consultants, Inc.
3 Principal Researcher, Geotechnical Engineering Research Center, Sinotech Engineering Consultants, Inc.
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Establishment of Advanced Hydrogeological
Investigation Technology and Assessment Model

for Fractured Rock Mass Site

Chien-Chung Ke! Po-Yu Chuang? Lun-Wei Wei? Nai-Chin Chen?
Yin-Chung Huang® Yu-Hsiang Huang®

ABSTRACT

Taiwan is located on the plate boundaries and has a complex geological and
hydrogeological conditions. Past construction experience with the Hsuehshan
tunnel on National Highway 5 has shown that the hydrogeological characteristics
of the complex underground rock formations in mountainous areas are difficult
to precisely assess during the engineering design stage, and gushing water flow
might occur due to stress relief during the tunnel excavation. This not only
affects construction safety and progress but also has the potential to greatly
impact the groundwater flow around the critical areas and site surroundings.
Therefore, obtaining high-precision and reliable data through advanced
hydrogeological investigation techniques is crucial and competitive in future
investigation projects.

Recognizing the need for government agencies to understand the high-
precision hydrogeological characteristics of fractured rock mass, their
development, and the assessment of parameter uncertainty, this project aimed to
enhance the technical capabilities of in-situ investigations and develop novel
high-precision investigation methods. Tunnels and wells in the metamorphic
rock were selected as research sites to establish more rigorous experimental
technical standard operating procedures to reduce the uncertainty of

investigation data. Additionally, an integrated hydrogeological analysis model

! Deputy Manager, Advanced Geological Research Task Force, Sinotech Engineering Consultants, Inc.
2 Section Chief, Advanced Geological Research Task Force, Sinotech Engineering Consultants, Inc.
3 Researcher, Advanced Geological Research Task Force, Sinotech Engineering Consultants, Inc.
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uncertainty analysis, and regional groundwater flow. The main components of
the project include (1) geological drilling at tunnel site and small-scale well
fields, (2) development of in-situ stress determination technology, (3)
development of advanced hydrogeological investigation techniques, and (4)
hydrogeological characteristics research and assessment. The results of the

project have been presented in this report.

Keywords: Rock aquifer, tunnel site, well-field of metamorphic rocks, in-situ

stress determination, advanced hydrogeological investigation techniques
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Spatial Distribution of Estimated CPT Parameters
In Chang-Hua Offshore Area

Yu-Shu Kuo!  Hui-Ting Hsu? Yu-Shi Lin®  Pei-Ti Hung?

ABSTRACT

The purpose of this study is to develop a process of creating three-
dimensional ground model based on limited Cone Penetration Test (CPT) data. Auto-
correlation theory is used to define the size of mesh of ground model and the CPT
data is estimated by Ordinary Kriging method. Then the soil type in the mesh of
ground model can be determined by the estimated CPT data use soil behavior type
classification. The friction angle of sandy soil and the undrained shear strength of
clayey soil can also be determined by appropriate semi-empirical formula. We
analyze the CPT data of Taipower phase II offshore wind farm, the size of the mesh
of ground model needs to be less than 5.55m vertically and 215m horizontally. If the
soils are classified as sandy soil and clayey soil roughly, the friction angle of sandy
soil can be estimated from the semi-empirical formulation of Robertson &
Campanella (1983) and the undrained shear strength of clayey soil can be given by
the suggested formulation of Lunne et al. (1997) and Mayne and Peuchen (2022) -
However, the program to build the three-dimension visualized ground model
automatically based on the sized of mesh determined from Auto-correlation theory is
still developed. A better empirical formulation to estimate the physical properties of

soils needs also further study.

1 Professor., Dept. of Hydraulic and Ocean Engineering., National Cheng Kung University.
2 Assistant, Dept. of Hydraulic and Ocean Engineering., National Cheng Kung University.
3 Master student, Dept. of Hydraulic and Ocean Engineering., National Cheng Kung University
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Laboratory Calibration of High-precision Heat-
Pulse Flowmeter Method

Yin-Chung Huang' Yu-Hsiang Huang! Po-Yu Chuang' Chien-Chung Ke'!

ABSTRACT

Groundwater flow is intricately influenced by geological factors like porosity,
impermeable structures, fractures, and hydraulic gradients, resulting in complex
heterogeneity within groundwater systems. Water flow often follows different
pathways, leading to varied outcomes from different investigation methods.
Therefore, accurately quantifying hydraulic conductivity distribution in space is

crucial for groundwater resource assessment, pollution remediation, and engineering.

Traditional approaches, such as the double packer test, assessed permeability
in specific intervals of open holes but were limited by equipment precision, providing
only average hydraulic conductivity values for larger aquifer sections. In recent years,
the emergence of heat-pulse flowmeter allows for continuous detection of vertical
flow in boreholes and inference of lateral permeability distribution in formations. In
specific geological conditions like low-flow environments and fractured rock
formations, coupling the heat-pulse flowmeter with the proprietary Sinotech Flow

Cell (SFC) could yield more precise results for groundwater resource assessment.

This study applied the heat-pulse flowmeter with SFC to experimentally
verify the relationship between measurements and actual flows, ensuring its accuracy
and reliability in practical applications. This novel technique serves as a valuable
reference for applications in tunnel engineering, geothermal energy, pollutant

transport, carbon dioxide sequestration, and related research areas.

1 Advanced Geological Research Task Force, Sinotech Engineering Consultants, Inc.
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Integral Survey System of 3D GPR(2)
Development of Tunnel High Speed Lining
Camera Incorporated with 3D GPR

Wen-Chung Ko' Wei-Ting Lo 2

ABSTRACT

The research program of Sinotech in 2020, development of tunnel lining
camera incorporated with 3D GPR, entrusted Chiper Tech. Corp. to develop a bi-
camera system for acquiring lining image. 3D GPR and camera were installed on the
wheel-frame and tested in the MRT tunnel, the wheel-frame is powered manually
and proceeding at 300 m/hour. These acquired images were found clear and could be
used for mapping micro-crack and other features on the lining. Combining image
and gpr data, the integral survey results were used to interpret both range and severity
of defects, which could be adopted by the client for further proposing monitoring and
maintenance program. The bi-camera has got the Taiwan utility model and invent
patent.

For poor efficiency of existing survey method, the new model was developed
for high speed survey. Survey will be carried out with car-mounted hardware and
progress with 30km/hour. Based on the existing hardware, this research was focus
on revision of lens, acquisition apparatus and survey method. So the work in this
stage includes application of single-camera, enhanced lights, a high performance
processor and a new data acquisition and processing program. The new camera
system was tested in the Taiwan railway tunnel, the maximum survey speed was
around 30km/hour. The acquired images were clear for mapping the joint and other
features on the lining, which matched well and counted for the abnormal signals of
GPR data. The camera system was verified to fulfilled the demand of tunnel survey.

Key word: tunnel lining, 3D GPR, camera

1 Principal Researcher, Geotechnical Engineering Research Center, Sinotech Engineering Consultants, ROC
2 Senior Principal Researcher, Chiper Tech Corp
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SOP for Simulation of Liquefaction-Induced

Deformation in Shallow Foundations

W. J. Chang! T. M. Hsu? G. R. Li?

ABSTRACT

A rigorous methodology is the basis for generating the hazard maps
associated with soil liquefaction for assessing the building risk induced by
liquefaction. Case histories and literature have revealed that
liquefaction-induced, shallow foundation deformations, including settlement
and inclination, are not just significant but also the most frequent damages. The
shear deformations are affected by the shear properties of soil layers and
foundation characteristics. The goal of the project is to develop the standard
operation procedure (SOP) for time-domain, effective stress-based simulations
for dynamic soil-foundation interactions in liquefied sites. This SOP will

provide a solid basis for development the prediction of sheared deformations.

The proposed procedure utilizes the PLAXIS package incorporated
with the constitutive law PM4Sand and interface elements in liquefiable soil
models. The report details model generation, parameter determinations,
example cases, and output displays. The performance of the SOP shows that (1)
the procedure is capable of simulating the pore pressure generation, foundation
interactions, and dissipation; (2) the interface parameter (Rinter) value is
between 1/2 to 2/3, and (3) the input parameters are rational and consistent with

the boring information.

! Professor, Department of Civil Engineering, National Cheng Kung University.
2 Research Assistant, Department of Civil Engineering, National Cheng Kung University.
3 Ph.D. Student, Department of Civil Engineering, National Cheng Kung University.
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Application and Implementation of Laboratory
Information Management System (LIMS) in

Environmental Laboratory
K.E.Hsu' H.H. Wu? S.M. Wu? S. C. Yang® U. 1. Lao6 S. M. Lin6 Y. W. Lu6

ABSTRACT

With the rapid growth of digital technologies and the trend of informatization and
paperless management, a laboratory information management system (LIMS) has
emerged. These years, LIMS has gradually expanded to the comprehensive
management of laboratory instruments and equipments, consumables, analytical

processes, personnel and specifications.

The Environmental Laboratory in Environmental Engineering Research Center
provides analytical services in the areas of environmental science and engineering.
With massive volumes of analytical data in our laboratory and the new requirements of
scientific research experiments, this project aims to construct the LIMS which can
meet the requirements of ISO 17025, effectively improve the operating efficiency,
management level and work efficiency of laboratory and effectively reduce the

operating and management costs of enterprise.

The LIMS introduced in this project includes 10 major modules with more than
90 function menus such as authority control, general settings, method management,
project management, sample management, data management, statistical inquiry,
instrument management, material management and other management. Each functions

menus and modules can be used independently or combined with other modules for

! Principal Researcher, Division Head, Environmental Engineering Research Center, Sinotech Engineering
Consultants, Inc.

2 Associate Researcher, Environmental Engineering Research Center, Sinotech Engineering Consultants, Inc.

3 Assistant Researcher, Environmental Engineering Research Center, Sinotech Engineering Consultants, Inc.
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increasing usage flexibility. The modules can cover the life cycle of every single
analysis — from the time that a client orders the analysis until the time the client
receives the result of the analysis. Besides, the LIMS uses Microsoft SQL server to

store and retrieve data to ensure the security and reliability systems.

LIMS can achieve the goals of real-time management, scheduling, data sharing
and data quality control. The most important role that LIMS plays in laboratory is to
increase the operational efficiency of the laboratory by automating and streamlining
the workflows, eliminating the risks of human errors, maximizing the utilization of

laboratory informantion and intellectualizing the data application.
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Improvements in INSAR Technology and

Remote Sensing Application Development

C.F. Lee! C.W.Lan?

ABSTRACT

The research aims to develop lightweight corner reflectors (LCRs) and
evaluate novel InSAR software. The former aims to expand monitoring
capabilities in mountainous or harsh environments and provide additional
options where standard corner reflectors are impractical. The latter is to
produce InSAR ground deformation maps for the entire island of Taiwan to
support group business needs. In the development of the corner reflectors, the
research drew upon designs from the British Geological Survey and adapted
them to suit Taiwan's weather and environmental conditions. The developed
LCRs have been successfully tested on natural and artificial slopes with sliding

features in northern Taiwan, demonstrating good performance.

Utilizing the ESA/GEP online remote sensing analysis platform and the
open-source software MintPy has additionally led to the generation of
comprehensive ground deformation maps covering Taiwan over one year. The
analysis results were compared with the ground displacement map from the
Geological Survey, showing promising consistency. Finally, the related
technologies from this study have been applied to value-added technical

services for projects and have assisted the group in securing relevant business.

! Senior Researcher, Disaster Prevention Technology Research Center, Sinotech Engineering
Consultants, Inc.

2 Associate Researcher, Disaster Prevention Technology Research Center, Sinotech Engineering
Consultants, Inc.
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A Study on Localized Earthquake Insurance
Pricing

K. S. Shao!, S. L. Chen?, E. K. Lin%, Y. R. Lee?*, C. W. Lin°, Y. R.
Chuang®

ABSTRACT

The previous research project "Development of a Localized
Earthquake Insurance Pricing Model - A Case Study of Hualien" employed
Yucemen (2005)'s research methodology, integrating Seismic Hazard Analysis
(SHA) with a Damage Probability Matrix (DPM) to construct a theoretical
model for earthquake insurance risk assessment. However, this research only
evaluated the fragility of reinforced concrete buildings of various heights under
different earthquake intensities, without considering different risk exposure
conditions (such as the usage of the house, building structure, construction year,
location, and earthquake scenarios) which could lead to varying potential claim
losses and corresponding earthquake insurance premiums. Moreover, the
research focused solely on the Hualien area, collecting basic residential
earthquake insurance underwriting, claims, and economic loss data limited to
the February 6, 2018 Hualien earthquake. Therefore, it was unable to use this
data for exposure and loss rate calibration. Consequently, this project extends

the previous research by broadening the study scope to include Tainan City and

! Senior Principal Researcher, Chief of Natural Disaster Risk Analysis Group, Disaster Prevention
Technology Research Center, Sinotech Engineering Consultants, INC.

2 Associate Professor, Department of Finance and Cooperative Management, National Taipei
University

3 Senior Researcher, Disaster Prevention Technology Research Center, Sinotech Engineering
Consultants, INC.

4 Senior Researcher, Disaster Prevention Technology Research Center, Sinotech Engineering
Consultants, INC.

5 Associate Researcher, Disaster Prevention Technology Research Center, Sinotech Engineering
Consultants, INC.

6 Assistant Researcher, Disaster Prevention Technology Research Center, Sinotech Engineering
Consultants, INC.
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Taitung County. It will also collect all historical earthquake events and basic
residential earthquake insurance underwriting and claims data from Tainan City,
Hualien County, and Taitung County between 2015 and 2022, aiming for a
clearer assessment of potential claim losses and earthquake insurance premium

calculations under different risk exposure conditions.
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Station Track Layout Visualization and

Maintenance Management System

En-Fu Chang!, Sheng-Hsuan Huang?,
Chi-Lun Chang, Yi-Chen Chen?

ABSTRACT

A Track Layout Diagram is a schematic representation used to describe the
configuration of tracks and associated facilities within a railway system. It
utilizes symbols and lines to depict elements such as tracks, switches, and
platforms, enabling a quick comprehension of the railway network's structure
and layout. This is essential for railway operation planning. However, the
current process of interpreting information from Track Layout Diagrams relies
on manual visual inspection, followed by data entry into railway operation
planning tools for subsequent analysis. This process is cumbersome,
time-consuming, and prone to errors. To address these issues, our research has
developed the "Station Track Layout Visualization and Maintenance
Management System" to enhance operational efficiency and quality.

The "Station Track Layout Visualization and Maintenance Management
System" features a user-friendly interface that allows users to edit elements
such as tracks, switches, and platforms on a square grid, thereby assembling the
required track layout diagram. The system supports both "Single Station Mode"
and "Multi-Station Mode." The former is used for editing the track layout of a
single station, while the latter is for editing routes comprising multiple stations.
Additionally, the "Single Station Mode" includes route analysis and conflict
analysis functions, which can automatically enumerate routes based on the
track layout and analyze the conflicts between routes.

The track layout diagrams produced by this system can be directly utilized
in reports or presentations. Furthermore, the system can export information
such as track topology and routes for use in railway operation planning analysis,
thereby reducing the workload associated with manual interpretation and
minimizing human errors. Furthermore, the system can be directly invoked by
other applications, allowing integration with other railway operation planning
software, thus further enhancing efficiency.

1 Senior Research Scientist, Civil, Hydraulic Engineering and Railway Transportation Research Center, Sinotech Engineering Consultants, Inc.
2 Associate Research Scientist, Civil, Hydraulic Engineering and Railway Transportation Research Center, Sinotech Engineering Consultants, Inc.

3 Assistant Research Scientist, Civil, Hydraulic Engineering and Railway Transportation Research Center, Sinotech Engineering Consultants, Inc.
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Performance Enhancement of Bridge Cable

Vibration Detection Devices

W. C. Lee! J.Y. Kao? P. H. Chen® C.S.He* D.Y. Lee® J.H. Weng®
J.S. Chen’

ABSTRACT

Bridges are one of the critical infrastructures. If bridges are
unexpectedly damaged, not only do they cause loss of life and property, but
they also affect the traffic on the ground and water, having a significant impact
on society. Therefore, having the ability to comprehensively assess the
conditions of bridge structures is crucial. For cable-stayed bridges, the steel
cables are a focus of such assessment. By measuring the natural frequencies of
the steel cables of cable-stayed bridges, the tension in the cables can be
calculated. Visual inspection of the cable surfaces can assess whether there are
defects, such as cracks or corrosion. In the past, safety assessments of bridge
cables were performed manually, which posed risks to personnel and affected
bridge traffic. The objective of this research was to develop a mobile robot to
replace manpower in bridge inspections. This robot can attach accelerometers
to measure the natural frequencies of steel cables and capture images of the

cable surfaces for visual inspection.

! Professor, Mechanical Engineering Dept., National Taiwan University of Science and Technology
2 Master Student, Mechanical Engineering Dept., National Taiwan University of Science and
Technology

3 Master Student, Mechanical Engineering Dept., National Taiwan University of Science and
Technology

4 Master Student, Mechanical Engineering Dept., National Taiwan University of Science and
Technology

5 Master Student, Graduate Institute of Intelligent Manufacturing Technology, National Taiwan
University of Science and Technology

® Manager, Civil, Hydr. Engr. & Rwy. Trans. Research Center, Sinotech Engineering Consultants, Ltd.
7 Research Fellow, Civil, Hydr. Engr. & Rwy. Trans. Research Center, Sinotech Engineering
Consultants, Ltd.
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The developed mobile robot weighs about 15 kgf and can vertically
climb at a maximum speed of 1.2 m/min. It operates wirelessly without the
need for external power or network cables. The robot consists of control,
mechanical, and measurement subsystems. The control subsystem uses a
fourth-generation Raspberry Pi single-board computer as the main controller,
with another one serving as a backup in case of main controller failure. The
robot's motion is driven by two stepper geared motors to drive two active
wheels for ascending or descending along the cable. In the mechanical
subsystem, a hexagonal structure design was adopted, and the structure is
locked together using bolts. The passive wheels incorporate a spring
mechanism to effectively enhance the robot's ability to traverse over HDPE
pipe flanges covering the cables. The active wheel assembly is also equipped
with a rotational damper to prevent free fall of the robot. In the measurement
subsystem, three-axis piezoelectric accelerometers are used to measure the
natural frequency, and three IP cameras spaced 120 degrees apart capture
360-degree panoramic images of the cable surface. After completing the robot,
we conducted experiments to verify remote operation and obstacle-crossing
capabilities. The results showed that this robot could communicate normally at
distances of up to 530 m in the outdoor environment and could traverse 5 mm
high flanges without slipping. In addition, the damper increasing the slip time
by approximately 76%. These results confirm that this cable-climbing robot can
safely perform vibration measurements and surface inspections on cables of

cable-strayed bridges.
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Seismic Design Strategies and Application Manual

for the Displacement-Dependent Damper Devices

Pin-Wen Chen! Meng-Wei Lyu? Tien-Hung Chiu’

ABSTRACT

Seismic design using damper devices has been increasingly adopted in present
building structures. As domestic buildings rely more on passive damper devices to
control their seismic performance, the variety of damper devices from both domestic
and international suppliers has become more diversified. Various types of damper
devices with different interior structures and mechanisms have been developed in the
field. Depending on the seismic characteristics of different types of building structures,
the seismic efficiency of various damper devices may vary. However, with the wide
array of damper devices available, determining the most suitable type for a given
structural design presents a significant challenge for engineers. This issue needs to be
clarified.

This project adopts the perspective of design engineers and employs analytical
methods to evaluate and clarify the differences in seismic performance characteristics
of various types of damper devices, including stud-column friction type, stud-column
yielding type, and braced yielding type, as well as their frame systems. The study
includes seismic performance evaluations of three types of reinforced concrete
buildings with five, eight, and twelve stories, comparing the results after seismic
retrofitting with friction dampers (FD), shear damping walls (SDW), and shear
damping braces (SDB). The research also examines the cost-effectiveness and
efficiency of structural retrofitting. Additionally, a design manual for the design and
analytical methods of the displacement-dependent damper devices developed by Sino-
Tech Corporation was formulated to guide engineers in their design work.

Keywords: Steel Damping Wall, Steel Damping Brace, Friction Dampers, Structure
Analyses, seismic retrofitting.

1 Engineer, Anti-Seismic and Vibration Control Technology Research Center, Sinotech Engineering Consultants,
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Development of UHPC Retrofit Application
Technology

C.H Huang' J.J.Luo?> C.C.Hung® Y.P. Yuen*
C.T.Chen® C.H.Li° J. H.Weng® Q.Xue’

ABSTRACT

Taiwan is located in the seismic zone of the Pacific Ring of Fire, prone to
frequent earthquake disasters. Events like the 2016 Meinong earthquake in Kaohsiung
and the 2018 and 2024 earthquakes in Hualien resulted in significant damage and
collapse of numerous buildings. Many of these structures are privately owned, posing
challenges for retrofitting efforts. Difficulties in funding and the long-term impact on
usable space have deterred building owners from undertaking retrofitting. In response,
domestic scholars and research teams have been devoted to developing various

innovative retrofitting methods aimed at enhancing residential safety in Taiwan.

Ultra-high performance concrete (UHPC) is a novel cement-matrix
composites material in recent years. Due to its extremely high strength and dense
microstructure, UHPC can effectively address issues in retrofitting where excessive
volume impacts usable space. Additionally, UHPC offers excellent waterproofing
properties. In terms of workability, it allows adjustment of its flowability according to
construction conditions, overcoming limitations in retrofitting work under

challenging circumstances.

In summary, this study has developed a UHPC retrofit application program to

Research Assistant, Department of Civil Engineering, National Cheng Kung University.

Graduate Student, Department of Civil Engineering, National Cheng Kung University.
Distinguished Professor, Department of Civil Engineering, National Cheng Kung University.
Associate Professor, Department of Civil Engineering, National Yang Ming Chiao Tung University.
Research Fellow, CHRC Center, Sinotech Engineering Consultants, Inc.

Section Director, CHRC Center, Sinotech Engineering Consultants, Inc.

Deputy Director, CHRC Center, Sinotech Engineering Consultants, Inc.
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facilitate practical application in engineering projects. This program is based on
previous research on UHPC retrofit simulation methods, providing theoretical
background and analytical principles. To bridge theory with practical engineering, the
program reads structural parameters from commercial structural analysis software
SAP2000 and TEASPA (Taiwan's Earthquake Assessment for Structures by Pushover
Analysis) before retrofitting. Additionally, it allows users to input retrofit-related
parameters through a graphical interface and presents the performance of retrofitted
components. This enables users to smoothly conduct retrofit design. Ultimately, the
program outputs SAP2000 model files with retrofitting information for subsequent

structural analysis.
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The Comprehensive Study and Evaluation of
Structural Optimization for Sinotech Research
Building
Tsung-Wei Hsieh! Meng-Wei Lu?> Tien-Hung Chiuv® Chyuan Chang*
ABSTRACT

The Research Building of Sinotech at Neihu meets current structural design
standard. However, its structural characteristics may not meet comfort or
usability requirements for users. This issue was exacerbated by the 2024 Hualien
earthquake, where excessive shaking caused partial damage to operational
spaces within the building. This project proposed optimized strategies to enhance
structural damping, reducing the building's resonance response during
earthquakes to improve usability and comfort.

This study represents the first phase of a comprehensive structural
optimization plan for the building, focusing on feasibility studies and proposal
evaluation, including:

(1) Developing potential optimization solutions based on the current
condition of the building.

(2) Conducting feasibility analyses and performance evaluations of
structural models.

(3) Comparing the benefits, estimating costs, and projecting timelines for
the proposed solutions.

The project will integrate actual monitoring data and propose improvement
methods by using energy-dissipation devices or other seismic control
technologies. The feasible solutions is evaluated for the structural effectiveness
and safety overall.

1 Researcher, Anti-Seismic and Vibration Control Technology Research Center, Sinotech Engineering
Consultants, Inc.
2 Engineer, Anti-Seismic and Vibration Control Technology Research Center, Sinotech Engineering
Consultants, Inc.
3 Chief, Anti-Seismic and Vibration Control Technology Research Center, Sinotech Engineering
Consultants, Inc.
4 Director, Anti-Seismic and Vibration Control Technology Research Center, Sinotech Engineering

Consultants, Inc.
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