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Steel cable force measurement equipment—
Development and application of climbing robot

Abstract

Due to the collapse of the Nan-Fang-Ao Bridge in Taiwan, the government have paid more attention on the
bridge’s maintenance management. Nowadays, the improvement of aesthetics and construction methods,
suspension bridges (such as cable-stayed bridges, extra-dosed bridge, and cable arch bridges) have been
widely used. The steel cable become an important roles in bridges’ design. In order to detect and to monitor the
steel cables more effectively, the cable climbing robot has been developed which is to replace the occupational
accident risk of manpower in high-altitude operations, to improve work efficiency, and to avoid the impact of traffic.
The climbing robot developed in this project is different from the existing climbing robot, such as the appearance
inspection or the magnetic flux measurement of steel cable. Moreover, the climbing robot has equipped with a
tri-axis speedometer (accelerometer) that can climb to the specified position, lock there. and level adjustment
automatically. It can be installed on the steel cable synchronously with multiple climbing robots to measure the
mode shape and the tension of the steel cable. After several field tests, such as the National Freeway No. 4 cable-
stayed bridges and the Kinmen Bridge, the cable modal analysis results are quite consistent that compared with

the traditional measurement methods.
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