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Development of Inspection Robot for Removing Snow on Stays of
Cable-Stayed Bridge
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Abstract  Safety accidents have been reported due to falling accumulated snow from cables of
cable-supported bridges. In addition to the direct damage caused by falling snow, secondary damage,
such as traffic accidents, can occur. Various methods have been proposed to prevent these accidents,
but there are still problems in safety and practicality. In this study, a cable robot type was selected as
one of the active methods for removing accumulated snow on cables. An attempt was made to increase
the climbing ability of the robot to improve the efficiency of snow removal. In addition, the available
range of cable diameter for the robot can be adjusted flexibly to be applied to cables used in the field.
A high-resolution camera was also installed to check the surface condition of the cable in real time to
increase the utility, and be used as a cable inspection robot. A three-axis accelerometer and a tension
conversion algorithm were added to measure the tension force of cables. To verify the performance,
indoor and field experiments were conducted, and future improvements for the inspection robot were

proposed.
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Fig. 1. Design process for snow removing robot
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Fig. 2. 3D-image for snow-removing robot
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Item Spec.
Dimension - 271 mmx615 mmx762 mm AlolE ZAAA 259 AYWAY 23} 71529l B
weight - 14kg oA FEAHR. 53] 71E9] 2RAMY EAHCE
- g;h}iur: golymer battery 4Cell 15.2V 4480 A AE SHETo e d2nls S AR A
= S HEl=2
- IEEE 80211 an/ac 5GHz 2x2 MIMO oot L v ARgsto] Y IESHE ot <F
Wireless - Frequency band: 5180~5805 MHz, AZQ Sulo] 71s5eEE skt

communication |- Bandwidth: 20/40 MHz oTe o
- Output: wireless (5G): 23 dBm

Battery o U=

- wireless Wi-fi controller, battery
- Automatic return to starting position
when battery is low or communication is
lost
- Light weight and corrosion resistance
using aluminum materials

Other
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Fig. 3. Testing for ascending/descending
capability of snow removing robot
(a) Without weight (b) With 6kg weight
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Fig. 4. Driving performance of snow removing robot
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Table. 2. Driving performance of de-icing robot in

the site
Ascending speed Descending speed
(cm/s) (cm/s)
w/o weight w/ 6kg w/o weight w/ 6kg
26.0 27.0 334 33.7
AlolE A A 252 7t 71502 AlolE flojA

olFslHA AAZter Aol BY JHE IIT +
At

Fig. 6. The condition of cable surface after
operating snow removing robot
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Fig. 7. 150 m point measuring cable acceleration
and tension conversion
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