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Abstract; High unstable rock masses are widely distributed in the upper part of a railway tunnel entrance in the
southwestern mountainous area, which causes serious hazards to the construction of the lower tunnel. The Rockfall
Analyst software was used to simulate the three-dimensional movement track of five kinds of high unstable rock
masses in the upper part of the tunnel, and it shows that the rockfalls in the study area have the characteristics of
high bounce height, fast speed and high impact energy. There is no relation between the bounce height, the
movement speed and the mass of rockfall, while the impact energy is proportional to the mass of rockfall. The
analysis shows that multiple and comprehensive protective measures should be recommended for the protection of
unstable rock masses in this area instead of single protective measure.

Key words: unstable rock mass; rockfall; movement characteristics; tunnel entrance; protection
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Fig. 1  Free falling model of rockfall
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Table 1  Restitution coefficients and rolling friction coefficient of the rockfall collision (Lv et al. , 2003)
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Fig. 4 Three-dimensional trajectory of the rockfalls
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Table 5 Maximum motion eigenvalues of different sized rockfalls
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Table 6 Basis for choosing protective structures for common rockfalls ( He et al. , 2015)
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