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Study of the calculation method for surrounding rock pressure in loess tunnel
based on the limit equilibrium theory
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Abstract: The calculation method for surrounding rock pressure is a key problem in designing the
supporting structure of tunnel engineering. Based on the failure mode of loess tunnel and the field
measuring results of surrounding rock pressure, a new failure mode is proposed in this paper. Ac-
cording to the limit equilibrium condition of the soil mass upward loess tunnel and the soil mass
on both sides, the calculation method is derived. A comparison between the new method and five
common methods is conducted by calculating the surrounding rock pressure of the same loess tun-
nel, revealing that result by the new method is between the maximum value and the minimum
value. And with the increase of the bedded depth, the peak depth of the loess tunnel is indicated,
it shows the critical bedded depth of shallow and deep tunnel with the same strength characteris-
tics. At the same time, the variation of surrounding rock pressure with the change of soil
strength index is also studied, which is still between the maximum value and the minimum value
of common surrounding rock pressure.
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Fig. 1 Distribution of typical cracks of loess tunnel
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Fig. 2 Angle between typical failure and horizontal planes
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Fig.4 Diagram of the new model
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Fig. 5 Relationship between the surrounding rock pressure

via the new model and the bedded depth of tunnel
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Fig. 6 Surrounding rock pressure of the new model under

different conditions of cohesion
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