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ABSTRACT

The vulnerability of various infrastructures has become a great concern in many regions of East
and Southeast Asia due to the lack of design specification, improper construction management and
maintenance. There have been many reports on the damages of structures without being subjected to
particular external factors, such as earthquakes. In above-mentioned areas, the booming of construction
activities in response to urgent need of regional development has generated many low quality structures,
resulting in high risk of structural damages and worsening the urban safety. If there are no urgent
countermeasures for these problems, great social and financial impacts are inevitable. To solve this problem,
regional database including that of urban structures is the least requirement. However, database has not
been established in most of Asian regions and the establishment of such database based on the investigation

of individual structure is practically impossible.

This research is to study a process to establish useful data base and to propose evaluation
methods based on the established data base for periodic quantitative evaluation of vulnerability of

urbanized area of Asian countries.

The establishment of regional database is just possible by effectively utilizing satellite data and
collected real-time information of regional urban development, together with structure-based information
of urban activities obtained from site investigations. Furthermore, this research aims to propose a
vulnerability evaluation model that can predict the possibility of structural damage risk based on these data

of any Asian city, at any time.



The establishment of database is started in Tokyo and Bankok, which are tensest cities of Asia in
terms of urban development, and will be expanded to other regions afterward. The achievement of this
research has been reported in 2002 Metropolitan Report (Japan) and Investigation of Reinforced Concrete
Structures (Thailand). After this investigation, with the intention to collect data in a united and effective
way, the authors have developed a degradation inspection system for concrete bridges and reported the
outcome in “Report of Degradation Inspection of concrete bridge- Results of Site Investigation on Bridges
crossing Tama River and Sagami River” (ICUS Report No. 7, International Center for Urban Safety, March

2005). In this system, the level and causes of degradation are judged based on visual inspection.

This document is to report the achievement related to the establishment of a system for
monitoring the structural soundness using information obtained from sensors installed at concrete bridges.
To obtain the behaviors of the bridge, various sensors were installed at the site, including high-sensitivity
strain gauge, optical fiber, thermometer, speedometer, accelerator meter, angle meter, seismometer; etc.
Based on the data obtained using these sensors, car load, response of the bridge at earthquake time are
evaluated, and soundness of structure is estimated in terms of serviceability and safety. Such a system is
very effective for quantitative judgment of repair and strengthening of concrete bridges, not only for other
Asian countries but also for Japan, which is expected to enter a period of repairing existing concrete

bridges.

In this study, the data from actual measurement of concrete bridge carried out by Tokyo National
Highway Office - Japan Ministry of Land, Infrastructure and Transport is utilized. Computer-based
observation and data collection system are also provided by Tokyo National Highway Office. We would

like to express our sincere thanks to all parties involved in this work.
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Specifications

| Channels

Gratings Wavelengths

4 optical sensor .~ 1 fiber

1510, 1530, 1550, 1570nm.

Allowable Length of Fiber

| Tk (single mode fiber)

Full Seale #2000  strain
Resolution 1 4t strain
Measurement Bandwidth DC~200Hz

| Max. Output

+5V (R > 10kQ)
Sensitivity 400 pt strain/V
Power Supply ACBS5-240V

Dimension

187(W) x 1.75"(H) x 21"(D)

Operating Temparature

—20~60°C

E 8

B
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= # | 1o00x10-*
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s — o g | L0BmwxdCL—LFffErEQTL A F TS
A Tar—7, EZ100cmER N T Hlf

X & B B | 272
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