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Optical Fiber-Based Hybrid Nerve Measurement System for Static and Dynamic
Behavior of Structures

Young-Soo Park', Kwang-Yong Song?, Seung-Seop Jin’, Young-Hwan Park®, Sung-Tae Kim”"

Abstract: Various studies have been conducted on the structural health monitoring using optical fiber. Optical fibers can be used to measure multiple
and distributed strain. Among the optical fiber sensors, FBG sensor has advantages of dynamic response measurement and high precision, but the number
of measurement points is limited. Distributed fiber sensors, represented by distributed Brillouin sensors, usually have more than 1000 measurement
points, but the low sampling rate makes dynamic measurements impossible. In this study, a hybrid nerve sensor system using only the advantages
of the FBG sensor and the distributed Brillouin sensor has been proposed. Laboratory experiments were performed to verify the proposed system, and
the accuracy and reproducibility were verified by comparing with commercial sensors. Applying the proposed system, dynamic response ambient
measurements are used to evaluate the global state of the structure. When an abnormal condition is detected, the local condition of the structure is
evaluated by static response measurement using the distributed measurement system. The proposed system can be used for efficient structural health
monitoring.
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Fig.1 Flow chart for structural health monitoring using hybrid nerve measurement system
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Table 1 Measuring test equipments

Distance(cm) Distance(cm)

Fig. 4 Static test result

Accelerometer

PCB353B15

Sensitivity: (x10%) 10 mV/g (1.02 mV/(m/s?))
Measurement Range: +500 g pk (+4905 m/s? pk)
Broadband Resolution: 0.005 g rms (0.05 m/s? rms)
Frequency Range: (+5%) 1 to 10000 Hz
Sensing Element: Quartz

Weight: 0.07 oz (2.0 gm)

Strain Gauge

Gauge Length: Smm
Gauge Resistance: 120+0.3 Q

Strain measurement

Measuring Range : 4000 X 10-6 strain
Resolution : 0.1 X 10-6 strain

system
Scanning Speed : 60Hz
TDS 530
Scan Frequency:500Hz
Wavelength Range : 1510~1590nm
FBG interrogator

SM130(Micro Optics)

Dynamic Range : 25dB with user-selectable gain

Max FBGs per channel : 80(up to 160with espanded A range)
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Fig. 5 Dynamic test result (Power Spectral Density by Channel)
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