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3-1 Complete Executive Summary

mCase Study

Date: September 14, 2008

Location: The Houfong Bridge, Taiwan

Result: The Sinlaku typhoon brought up torrential rain. One of the Houfong
Bridge piers was wiped out by the stream water and some bridge
decks collapsed suddenly. Three cars fell into the river. At least 2
people in the cars died and 5 were missing.

Discussing point:

1. Official report says that they were blocking the bridge while the
measured water level painted on the pier was up to the action value.
Unfortunately, some decks collapsed suddenly before they could finish
the blocking job in 10 minutes.

2. Were there chances to get this 10 minutes to alarm people and prevent

the disaster ?

mProgram for the Safety and Disaster Prevention
It is our hope to establish an effective management and control
system for structural safety and disaster prevention, thus, the unfortunate
disaster such as the collapsing of Houfong Bridge can be prevented in the

future.

1. Detection and Repairing Modules for structures,

2. Safety Monitoring and Remote Transferring Module for structures,
3. Supervisory Control and Safety Analysis Module for structures, and
4

. Alarm Announcing and Rescuing Support Module for structures.
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Moreover, a complete Management and Control System for
Structural Safety and Disaster Prevention could provide the function to
maintain structural safety and prevent disaster, including:

1. Current safety assessment of structure,

2. Long-term safety monitoring of structure,

3. Alarming announcing and rescuing, and

4. Real-time diagnosis and rehabilitation after disaster.

The system could be applied to the following structures depending on its
priority:
1. School buildings and architectures,
2. Historic buildings,
3. Bridges and tunnels, and
4

. Geotechnical slopelands

On May 17th, 2003, the Executive Yuan announced the National Science
& Technology Center for Disaster Reduction Establishment Regulations. The
minister of the National Science Council convened the first meeting of the
disaster reduction expert consultative commission on July 15th, 2003. During
the meeting the minister announced the official establishment of the
National Science and Technology Center for Disaster Reduction which is
responsible for running disaster reduction projects in the national level. In
September 2004, the report “Strategy on Government Technology
Development for Civil Engineering > prepared by the National Science
Council specifically indicated that the study of the civil engineering for the

safety and disaster prevention should apply advanced computational and
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measuring technologies, as well as the alarm announcing and disaster
prevention technology and the repairing technology, to monitor the safety
of buildings (including historic sites and historical buildings), bridges,
tunnels and geotechnical engineering. Currently, these are the focal

technologies to be developed by our country.

The “Interdisciplinary System Integration Promotion Project (ISIPP) ”
launched by the Department of Industrial Technology of the MOEA in August
2008 emphasizes on the application of safety monitoring as vital policies
and worldwide trend. The purpose of the ISIPP is the same as that of the
Management and Control System for Structural Safety and Disaster

Prevention Project.

This project focuses on the importance of the structural safety and
disaster prevention. The project integrates four interdisciplinary specialties
such as structure repairing technology developed by the College of Planning
and Design ( China University of Technology ) and repairing and
maintaining technology for historic sites and historical buildings
developed by the Center for Cultural Sites Rehabilitation and
Development ( China University of Technology ) , the geotechnical
engineering monitoring technology developed by China Institute of
Technology, and digital information and transferring technology developed
by the College of Computer Science (China University of Technology). The
integration of these four technologies is the main feature of the Management
and Control System for Structural Safety and Disaster Prevention

proposed herein.

__15__
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Four specific categories of structures such as school buildings and
architectures, bridges and tunnels, historic buildings, and geotechnical
slopelands are main targets for structural safety and disaster prevention.
By carrying out this project, the structures are managed to be safe in ordinary
time or the disaster may at least be reduced to the minimum level as we hope.
We also expect these structures be well prepared to confront disasters
occurring in the near future. Moreover, rehabilitation could be efficiently
carried out under the framework of the system once the disaster happened.

The functions of disaster prevention and monitoring of the Management
and Control System for Structural Safety and Disaster Prevention rely on the
technical integration between interdisciplinary fields, including Civil,
Communication and Control (CCC). This project also cooperate with < —‘ﬁ'x 8
3 L2 @ (monitoring sensors) and #x % T3t L2 & (communication) to
establish the CCC Laboratory and make the system more completely
integrated.

©The committee of Ministry of Education gave affirmatives on the main
characteristics of the 2008 project. The capable rate, cooperation with
government sectors, and oversight and evaluation system are also
confimed merits of the projects. Hence, the project is listed as a
recommended program by the committee. The 2008 executive summary

is listed as Table 2-1-1.

©The Ministry of Education gave affirmatives on the complete content ,
as well as the supervision and evaluation mechanism of the 2009 project.
Comments were also suggested to promote the achievements to
government authorities and industry, and in turn enhance the industrial

benefits via university-industry cooperative and technical transfer. The
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2009 executive summary is listed as Table 2-1-3.
3-2 2010 Executive Summary

The project’s goal indicates to develop 4 main modules of the Management and
Control System for Structural Safety and Disaster Prevention, including:

1. Detection and Repairing Modules for structures,

2. Safety Monitoring and Remote Transferring Module for structures,
3. Supervisory Control and Safety Analysis Module for structures, and
4

. Alarm Announcing and Rescuing Support Module for structures.

©The Ministry of Education gave affirmatives on the complete content ,
as well as the supervision and evaluation mechanism of the 2009 project.
Comments were also suggested to promote the achievements to
government authorities and industry, and in turn enhance the industrial
benefits via university-industry cooperative and technical transfer. The
2009 executive summary is listed as followed:

1. Establish the CCC LAB (Civil + Communication + Control) at
GuangFuLou Room 506 for follow-up researches related to security and
disaster prevention technology.

2. Complete a case study of security monitoring and remote transferring of
historic building.

3. Establish the prototype of alarm announcing system (including the backup
communication system) and rescuing support system.(one year ahead of
the project schedule)

4. As suggested by the committee of Ministry of Education 97, the

curriculum of structural safety and disaster prevention is opened in 2009,

__17__



PR F vER Y BB MA S S| R d 00 E A A 4R
e ps Ry EFREBRE % BFE 2RD LR REMLAE T "

one year ahead of the project schedule. 60 students had taken the courses.
The curriculum gives students access to practical training, as well as
provides topics for graduate students to write thesis. Students could be
well trained before entering the job market.

5. As suggested by Ministry of Education 98, research fellows of the
National Science and Technology Center for Disaster Reduction are
employed as the committee members in this project. The scope of
structural safety and monitoring is thus extended to the field of debris
flow. The achievements of this project will be published in conferences
and transferred to government and industrial sectors.

6. Following the suggestions by Ministry of Education 98, the counselling
has been carried out for two SMEs. The two enterprises are assisted by
this project to acquire the SBIR pilot program approved by MOEA to
develop safety monitoring sensor. This action is expected to enhance the
university-industry cooperation and the international competiveness of the
enterprises.

7. Educational cooperation agreements with Xiamen University and Hunan
University were made (as Table 4-10) to draft the prototype of the
structural safety and disaster prevention system proposed herein, and a
long-term plan of off-site backup system for disaster prevention
monitoring.

8. Applying for two new monopolies related to disaster prevention and
monitoring and have be approved.(one year ahead the project schedule).

In order to complete the “Structural Safety and Disaster Prevention™ project
well and promote the education and training for safety and disaster prevention.
The 3rd year (2010) is proposed in the 3-year project “Management and Control

System for Structural Safety and Disaster Prevention” frame, which integrates
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prior achievement (2008-2009) and accords with on-the-spot investigation (97),
specific valid suggestions (98), other schools’ member of consulting committee
suggestions, and industry development model. Therefore, this project should
execute the policy as

1. Advance the CCC (Civil + Communication + Control) equipment--- that
could promote the “Structural Safety and Disaster Prevention” study and
support the educational extension.

2. Promote the integral technology of Safety and Disaster Prevention monitoring
and warning system--- that could make the Safety and Disaster Prevention
monitoring system more reliable.

3. Build the remote assistance for disaster field--- that could complete the Safety
and Disaster Prevention monitoring platform and provide useful information
for civil study.

4. Advertise “Structural Safety and Disaster Prevention” curriculum --- that
could provide our and sister schools’ students more selected readings.

5. Hold the seminar and conference and strong international academic
exchange--- that could increase producing study cooperation research plans and
raise the achievement of the project execution.

6. Establish the educational training--- that could popularize the concept of
Safety and Disaster Prevention technologies and transfer them to civil

industry.
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The original validation project should be executed by three years. This 3"

year (2010) of the 3-year project is proposed to
1. Advance the CCC (Civil + Communication + Control) equipment--- that could
promote the “Structural Safety and Disaster Prevention” study and support the
educational extension.
2. Promote the integral technology of Safety and Disaster Prevention monitoring and
warning system--- that could make the Safety and Disaster Prevention monitoring
system more reliable.
3. Build the remote assistance for disaster field--- that could complete the Safety and
Disaster Prevention monitoring platform and provide useful information for civil
study.

The proposed contents and actual achievements in 2010 are compared and
listed in Table 4-1.

The achievements attained in 2010 are described as follows:
1. Establishment of the CCC Laboratory
A prototype of the CCC Laboratory (Civil + Communication +
Control) is established at GuangFuLou Room 506 in China University of
Technology, and procured the TAF T System for the calibration of
low-frequency vibration sensor ; and " system for the calibration of tilt
sensor ; certificates, to conduct follow-up researches related to

technologies of security and disaster prevention

2. Case study
A new in-situ site is established and is monitored along with the
other two previously constructed sites as listed in Table 4-2.

3. Planning of the project curriculum
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The curriculum of structural safety and disaster prevention is
initiated in 2009 as suggested by Committee of the Ministry of Education
97. 60 students have taken these courses. The curriculum gives students
access to practical training, as well as provides topics for graduate
students to write thesis. Students can be well trained before entering the

job market.

4. Training
Training courses are carried out, including the Cooperation with the
Center for Cultural Sites Rehabilitation and Development training courses.
136 students have participated in the training courses in 2 sessions as

shown in Table 4-5.

5. University-Industry cooperative
6 cases of university-industry cooperative are carried out with a total
grant of NT$ 6,380,000 as shown in Table 4-6.

6. Project monitoring and control
A project monitoring and control unit, with personnel within and
outside the China University of Technology, has been established as

shown in Table 4-7.

7. Educational visiting
As suggested by Ministry of Education 98, we’ve contacted the
National Science and Technology Center for Disaster Reduction and Soil
and Water Conservation Bureau, and employed research fellows of the
National Science and Technology Cent for Disaster Reduction as the
committee members in this project. The scope of structural safety and
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monitoring is thus extended to the field of debris flow. The achievements
of this project will be published in conferences and transferred to
government and industrial sectors.

5 relevant groups have been visited as shown in Table 4-8.

8. Seminar

In 2009, 3 seminars have been held as shown in Table 4-9.

9. Counseling the small and medium-sized enterprises(SMES)

Following the suggestions by Ministry of Education 98, the
Counseling has been carried out for two SMEs as shown in Table 4-10.
The two enterprises are assisted by this project to acquire the SBIR pilot
program approved by MOEA to develop safety monitoring sensor. This
action is expected to enhance the university-industry cooperation and the

international competiveness of the enterprises.

10.Education cooperation with China
Educational cooperation agreements with Xiamen University and
Hunan University were made (as Table 4-11) to draft the prototype of the
structural safety and disaster prevention system proposed herein, and a
long-term plan of off-site backup system for disaster prevention

monitoring.

11.Applying for monopoly
Two new monopolies related to disaster prevention and monitoring

were applied for and approved.

12.0ff-campus study

In order to enhance the disaster prevention and rescue support and
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the adjustment of equipments contained in the Management and Control
System for Structural Safety and Disaster Prevention, 8 fellows have
participated in the training activities held by International Headquarters
S.A.R., Taiwan, and Taiwan Accreditation Foundation, as seed educators

in the near future.

13.Research publication
Four research papers are published, one of which is published in
national conference, two in cross strait conferences, and the other in
international conference. (Table 4-14)
Summing up 4 research papers including one in the national
conference, two in the cross strait conference and one in the international

conference are published.
The 2" year of the 3-year project is proposed to
1. Establish CCC Laboratory (Civil + Communication + Control);
2. Plan the curriculum of structural safety and disaster prevention, and
3. Select 1 specific structure as the target to preliminarily establish the
management and control system for structural safety and disaster
prevention, in order to acquiring experiences of applying the proposed

technologies to real cases.

The proposed contents and actual achievements in 2009 are compared and

listed in Table 4-1.

The achievements attained in 2009 are described as follows:
14.Establishment of the CCC Laboratory
A prototype of the CCC Laboratory (Civil + Communication +
Control) is established at GuangFuLou Room 506 in China University of
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Technology, to conduct follow-up researches related to technologies of

security and disaster prevention

15.Case study
A new in-situ site is established and is monitored along with the

other two previously constructed sites as listed in Table 4-2.

16.Planning of the project curriculum
The curriculum of structural safety and disaster prevention is
initiated in 2009 as suggested by Committee of the Ministry of Education
97. 60 students have taken these courses. The curriculum gives students
access to practical training, as well as provides topics for graduate
students to write thesis. Students can be well trained before entering the

job market.

17.Training
Training courses are carried out, including the Cooperation with the
Center for Cultural Sites Rehabilitation and Development training courses.
213 students have participated in the training courses in 3 sessions as

shown in Table 4-5.

18.University-Industry cooperative
5 cases of university-industry cooperative are carried out with a total

grant of NT$ 6,230,000 as shown in Table 4-6.

19.Project monitoring and control

A project monitoring and control unit, with personnel within and
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outside the China University of Technology, has been established as

shown in Table 4-7.

20.Educational visiting

As suggested by Ministry of Education 98, we’ve contacted the
National Science and Technology Center for Disaster Reduction and Soil
and Water Conservation Bureau, and employed research fellows of the
National Science and Technology Cent for Disaster Reduction as the
committee members in this project. The scope of structural safety and
monitoring is thus extended to the field of debris flow. The achievements
of this project will be published in conferences and transferred to
government and industrial sectors.

5 relevant groups have been visited as shown in Table 4-8.

21.Seminar

In 2009, 3 seminars have been held as shown in Table 4-9.

22.Counseling the small and medium-sized enterprises(SMES)

Following the suggestions by Ministry of Education 98, the
Counseling has been carried out for two SMEs as shown in Table 4-10.
The two enterprises are assisted by this project to acquire the SBIR pilot
program approved by MOEA to develop safety monitoring sensor. This
action is expected to enhance the university-industry cooperation and the

international competiveness of the enterprises.

23.Education cooperation with China

Educational cooperation agreements with Xiamen University and
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Hunan University were made (as Table 4-11) to draft the prototype of the
structural safety and disaster prevention system proposed herein, and a
long-term plan of off-site backup system for disaster prevention

monitoring.

24.Applying for monopoly
Two new monopolies related to disaster prevention and monitoring

were applied for and approved.

25.0ff-campus study
In order to enhance the disaster prevention and rescue support and
the adjustment of equipments contained in the Management and Control
System for Structural Safety and Disaster Prevention, 8 fellows have
participated in the training activities held by International Headquarters
S.A.R., Taiwan, and Taiwan Accreditation Foundation, as seed educators

in the near future.

26.Research publication
Four research papers are published, one of which is published in
national conference, two in cross strait conferences, and the other in
international conference. (Table 4-14)
Summing up 4 research papers including one in the national
conference, two in the cross strait conference and one in the international

conference are published.
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