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Abstract : Bridge structures experience damage accumulation and resistance reduction after long term service,
which degrades their operational performance. In order to ensure its safe operation, the design of
bridge health monitoring system should be carried out and the deflection, strain and other parameters
of the bridge should be monitored. In this paper, a structural health monitoring system is designed
for a pre—stressed concrete continuous rigid bridge in a mountainous area, based on which the
structural deflection and strain data are monitored in real time. It also introduces the principle and
data processing of the commonly used low—pass filtering method to process the dynamic response
signal of bridge strain, and separates the dynamic response signal of bridge strain by combining the
low-pass filtering method. The analysis results of the collected data show that the bridge is in good
operating condition, and at the same time, it indicates that the structural health monitoring system
constructed in this design can be used to carry out the bridge condition assessment, which provides
an important basis for the bridge operation management.

Keywords : continuous rigid bridge; health monitoring; low-pass filtering method; bridge condition
assessment
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Fig. 2 Main beam section size (cm)
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Fig. 3 Bridge Health Monitoring System Architecture
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Fig. 4 Schematic arrangement of strain sensor elevation (cm)
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Fig. 5 Schematic layout of strain sensor section (cm)
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Fig. 7 Differential Pressure Level Deflection Measuring Point Segmentation Diagram
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Fig. 9 Differential Pressure Deflection Gauge Field Physical Drawing
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Fig. 10 Deflection changes during mid—span monitoring of side spans and statistical parameters
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Fig. 11 Deflection changes and statistical parameters during mid—span mid—monitoring period
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Fig. 12 Analysis of mid—span transverse strains and statistical parameters
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Fig. 13 Analysis of paraxial strains at the top of the pier and statistical parameters
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Table 2 Mean values and mean square deviation of strain in the direction
of the bridge
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Table 2 Mean values and mean square deviation of strain in the direction
of the bridge
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