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-Summary-
FY2000 Research Summary of Structural Health Monitoring Group
The structural health monitoring group is developing a health monitoring system
which conducts real-time damage detection and self-diagnosis as well as damage control
in light-weight composite structural syvstems. The research themes include: (1)

development of high-performance sensor system technology, (2) development of a



damage detection and self-diagnosis svstem for structural integrity, and (3) development

of application technology for model structures. Summary of research accomplishment is

presented for each participating organization.

(1) Shimizu Co.: Further Development and improvement of strain, temperature and
displacement sensor elements using FBG sensors for large-scale civil infrastructures.
Application to a real high-story building using 64 sensor elements and successful
demonstration.

(2) Mitsubishi Electric Co.: Development of optical fiber connectors for FBG sensors in
CFRP satellite structures. Application of simultaneous strain and temperature
measurement system to CFRP face sheets of honeycomb structures in space chamber
tests.

(3) Hitachi Co.: Application of light transmission and reflection sensor system for semi-
transparent composites in vacuum and low-temperature fatigue tests. Quantified
evaluation of loss in light transparency and reflectivity due to microscopic fatigue

damage in practical environments.
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Table.1.1.2.1 FBG T ¥ 3= F DT

50 J8) K 2 1530nm-1570nm
7R HE Ipm i

W +10pm

Jef %k 12bB

T 7E T8 i ¥ 50Hz

LR FBG # 30

£/ FBG & 0.5nm
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Number of FBGs / Channel 64

Wavelength Range
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Optical Power / Channel >-10 dBm
Optical Dynamic Range >30 dB
Resolution >1 pm
Laser Linewidth >1 GHz
Scan Frequency 100 Hz
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radiation shield
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Low temperature plate
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Radiation shield
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