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DEVELOPMENT AND FUNCTIONAL ENHANCEMENT OF A FULLY
AUTOMATED STEEL SUPPORT INSTALLATION ROBOT FOR MOUNTAIN

TUNNELS
Yudai BABA Katsuki HARUTA
Takamitsu IMAI Kazuhiko MIZUTANI

Synopsis:

Our company has developed a “Steel Support Installation Robot” to enhance safety and reduce labor requirements in
mountain tunnel construction. This technology utilized machine guidance, necessitating operator training and skilled
expertise. To address these challenges, we developed a “Fully Automated Steel Support Installation Robot” (hereafter
referred to as the robot), employing machine control technology. However, during fully automated installation of steel
support frames using the robot, instances where installation was impossible depending on site conditions were observed.
Therefore, the authors improved the system to enable switching between “automatic operation (machine control)” and
“manual operation (machine guidance)”. By adopting manual operation for processes where automatic operation is
difficult due to site conditions and utilizing automatic operation for processes requiring skilled techniques, efficient
installation work unaffected by site conditions was achieved.
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