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Research into the safety evaluation of tunnel temporary

supporting structure with robot excavation

SHAO Zhushan', WU Kui', YANG Yuezong', ZHENG Qinwen', XU Yanjun®*, LIANG Xijun®
(1. College of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. China Railway First Group Ltd. , Xi'an 710054, China)

Abstract: Based on the robot excavation for Xi’ an Metro Line Four, an investigation to the effect of robot
construction on safety of temporary inverted arch is performed. Results of static studies and numerical analysis
show that the introduction of a small robot would not pose a threat to the safety of temporary support
structures. To speed up the construction speed, the utilization of a robot with greater load may cause failure of a
temporary inverted arch, or even the collapse of the tunnel face. So the temporary inverted arch needs to be
reinforced. Finally, suggestions are provided to improve safety, as in increasing cross-section of I-beam, raising
strength grade of steel and concrete, adding the upper negative reinforcement, spreading out temporary steel
plates, etc. This paper could provide useful guidance for similar engineering.
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Tab. 1 Different conditions of temporary inverted arch
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Tab. 2 Safety factor and maximum deflection of concret slab
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X-3 1.22 6.94
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TR 5E AR / 2 400 28 000 0.2 / /
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