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Wireless Bridge Health Monitoring System for Long-term Measurement of
Small-sized Bridges

Tae-Ho Kwon'", Kyu-San Jung', Ki-Tae Park', Byeong-Cheol Kim', Jae-Hwan Kim'

Abstract: A bridge health monitoring technology is under development for the safety management of aged bridges. The bridge health monitoring
technology has been developed mainly for single bridge management at a large scale, so it uses wire-based systems for power supply and data transfer.
However, the wire-based systems need to be improved for the sporadically distributed small-sized bridges on local roads. This study proposed a wireless
structural health monitoring system for small-sized bridges. The proposed monitoring system overcomes the limitations of wired systems by providing
wireless power through solar power and utilizing LTE technology to transmit measurement data. In addition, a remote control system and power
management plan were proposed to ensure the stability of the bridge measurement system. The proposed measurement system was installed on 32
bridges on fields and verified the operability by collecting 80.6% of measurement data for one year. The proposed system can support the health
monitoring of aged bridges on local roads.
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Table 1 Hardware specification of wireless structural health monitoring system

Hardware specifications

Category Module - -
Specification Values
Size 1306 x 660 x 40 (mm)
S(Ollgi)l\);;el Maximum-current 7.68A
Maximum-voltage 20.6V
Power Excitation voltage 10A
Inverter . .
Current Carrying Capacity 12V
Excitation voltage 12V
Battery .
Capacity 80AH
CPU 1.2GHz ARM Cortex-A53 MP4
RAM 1 GB LPDDR2
Interfaces 10/100 Mbps Ethernet,USB2.0 X 1
B-G/'W Wireless Interface Bluetooth4.0Class 1
Frequency Range 2.40 ~ 2.480GHz
Receive Sensitivity -90 dBm
AntennaGain Default 1 dBi,Optional 3 dBi &5 dBi
Network
Unit 16bit resolution
Gain 100 Fixed
Excitation voltage 2.7V
iLOG-beacon Excitation current 50mA
Input range 0V ~330mV
Temperature range -20~80C
Humidity range 0~100%
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Table 1 (Continued)

Hardware specifications

Category Module - -
Specification Values
CPU ARM-A7 1.2GHz, ATxmegal28 32Mhz (SBC)
RAM DDR3 256M (SBC)
Range +2.0g
Noise Density 22.5 ug/rtHz
Accelerometer
Sensitivity 400mV/g
Sampling rate 50 ~200 SPS
Unit 24bit
Capacity Micro SD 16GB
Guage Capability 10mm
Crack gauge Rated output Approx. 2.5mV/V
Measurement nonlinear 0.5% RO
Guage Capability 50mm
Transverse displacement Rated output Approx. SmV/V
gauge
nonlinear 0.5% RO
Unit 16bit resolution
Gain 100 Fixed
Excitation voltage 2.7V
Thermo-hygrometer Excitation current 50mA
Input range 0V ~330mV
Temperature range -20~80C
Humidity range 0~100%
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Fig. 4 The installation cases of proposed bridge monitoring system
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Table 2 Average collection rate of measurement system

Category Type Data acquisition rate
All sensors 85.0%
Dynamic sensors Accelerometer 93.3%
Thermo-hygrometer 79.1%
Static sensors Crack 80.3%
Transverse displacement 81.8%

76%

Fig. 5 Monthly collection rate for one year
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