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Upper Limit Stability Analysis of Tunnel Faces Under the Effect of
Soil Heterogeneity and Anisotropy
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Abstract: To investigate the influence mechanism of soil heterogeneity and anisotropy on the stability of
tunnel face, the analysis model of tunnel face stability is developed by the failure model of Platts pressure arch.
The analytical solution of the support force based on logarithmic spiral curve is deduced. Additionally, the
influence of heterogeneity and anisotropy on support force is analyzed, according to the reliability theory to
determine the safety factor and the appropriate range of support force. The reliability of the proposed method is
validated through comparison with the actual engineering cases. Results indicate that soil heterogeneity and
anisotropy have a remarkable influence on support force, and the higher the discreteness of heterogeneity and
anisotropy coefficient is, the greater the influence on support force is. It is proposed that the heterogeneity and
anisotropy of soil should be taken into account in the design of shallow buried soil tunnel to ensure the safety and
stability of tunnel construction.
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ok 21
At o /kPa 1(8=3.7) 2(B=4.2) 3(B=4.7)
F, oo/ kPa F, oo/ kPa F, oo/ kPa
10 46.77 2.86 133.76 3.42 159.95 4.21 196.90
20 39.74 3.00 119.22 3.59 142.67 4.41 175.25
h/m 30 32.88 3.22 105.87 3.85 126.59 4.74 155.85
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50 19.82 4.19 83.04 5.00 99.10 — —
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