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Monitoring of Main Tower of a Suspension bridge by GPS and IMU
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AAZt 38 GPS (Real-Time Kinematic Global Positioning System) Z&fn ZtMSHHERX|Q1 IMU(Inertial
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Applications of the real-time kinematic GPS surveying and inertial measurement unit have been being
extended to the body monitoring in addition to the acquisition of more precise geographic information.
RTK GPS allows the use of a static base station and remote rover unit to allow for data collection
within several seconds and in real time. It is useful for monitoring the behaviors of massive structures
like bridges. And this study purposed to implement a method of deciding the accurate dynaimc attitude
of structures by IMU. In this study, among GPS methods, we used RTK GPS to analyze the precision
of monitoring and then on the basis of it, we developed a monitoring system using RTK GPS and
IMU when measured the behavior of main tower of a suspension bridge by using RTK GPS. Comparing
a deviation between observation values, X axis was 1mm, Y axis was 1mm and Z axis 2.2mm. It
turned out that it was possible to monitor and measure structures by RTK GPS and IMU.

RTK GPS, IMU, massive structure, bridge, monitoring
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(b) GPS Rover Station

Fig. 2 RTK GPS Positioning.
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Table 2 Specification of observation instrument.

Measurement Specification

RTK GPS
Displacement Hori.accuracy : 10mm+1ppm
measurement Ver. accuracy : 20mm+1ppm

Max. sampling rate : 20Hz

Angular rate : £100deg/sec

Acceleration Acceleration : £2¢g

measurement Sampling rate : 64Hz
Measurement
Sampling rate :1 ~4output/sec
Range : 0~60m/s
Anemometry

Accuracy-windspeed : 0.3m/s
wind direction : +3deg
Resolution : 0.01m/s
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Fig. 4 Flow-chart of developed system.
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Fig. 5 Overall window of planar coordinate system.
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Fig. 14 Wind and displacement(N-axis).
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Fig. 15 Wind and displacement(E-axis).
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Fig. 16 Z-axis displacement.
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