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Study on simple smart sensor system for structure using a piezo electric cable

Shimoi, Nobuhiro
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Deterioration and aging of bridges structures and damage caused by strong
earthquakes might be conducive to collapse of the bridge, sometimes with catastrophic consequences.
Therefore, investigation of structural condition of bridges is necessary for secure safe road
operations. This paper presents a prototype of piezoelectric-cable sensor for vibration monitoring
system that permits easy evaluation of the bridge structure integritﬁ. For this study, a bridge
located at Yurihonjo city, Japan was chosen as a target structure. The experiment was performed
using a track of 19 t of equivalent weight. Responses were captured appropriately using the ?roposed

system. They are comparable to responses obtained using accelerometers. Although the genera
response pattern is obtained appropriately, it is necessary to improve the accuracy of the proposed
system to gather more reliable data.
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(a) Elevation and plan views of bridge

(b) The bridge in three dimensional an illustration
FEM model
1 Scheme of target structure for measurement.
The target is a girder type bridge with seven
spans, as shown in (a). For measurements only of
the first span.
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(a) Sensor location in Asuka RC bridge
for elevation view and plan view
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(d) Sensor No.7
and Accelerometer
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(h) Sensor measurement method for temporary
bridge
2 Presents some details of the sensor setup.
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3 The proposed sensors system.
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(a) Piezoelectric vibration sensor
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VF2 Piezoelectric Film

(b) Piezoelectric cable 6(c)

4 Piezoelectric cable structure sensor
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5 Piezoelectric vibration sensor for structural
health monitoring system

(a) Experiment of vibration
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(b) Relationship of frequency and output voltage
of piezoelectric sensor according to vibration
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(c) Characteristics of frequency
6 The test was conducted to ascertain the
sensor response to dynamic actions.
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7 Portrays acceleration responses obtained
using accelerometers.
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8 The fourier spectrum for signals from points
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