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Calculation Analysis of the Surrounding Rock Pressure in Shallow Buried

Unsymmetrial Tunnel under Variable Slope
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Abstract: To provide a reasonable method for calculating the surrounding rock pressure in shallow buried
unsymmetrial pressure tunnels under variable slope conditions for tunnel design, to establish a model for
calculating the surrounding rock pressure in shallow buried unsymmetrial pressure tunnels under variable slope
conditions, and to employ the principle of ultimate equilibrium to derived the formula for calculating the
surrounding rock pressure. The intermediate variable ' is introduced as the base for selecting the unsymmetrial
pressure tunnels surrounding rock pressure calculation method under variable slope conditions, and the derived
formulas in this paper are verified by comparing the calculated values of the normative formulas with the
measured values of the tunnel surrounding rock pressure.Results of the study: The equations in this paper are
verified to be reasonable and practical by comparison. Analysis of the calculation formula shows that when the
natural slope angle increases, the horizontal side pressure coefficient 4, increases; when the cohesive force
increases, the horizontal side pressure coefficient 4, tends to increase first and then decrease; when the variable
slope angle increases, the horizontal side pressure coefficient 4, will decrease. Studies have shown that the
presence of variable slope in a deviated tunnel will affect the surrounding rock pressure on the side of the
variable slope section of the tunnel, and it is necessary to use the formula for calculating the surrounding rock
pressure for the variable slope conditions in this paper.
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Figure 1 Unsymmetrically loaded tunnel with or
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without variable slope
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Figure 2 Calculation model of unsymmetrically

loaded tunnel
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Figure 3 Stress of sliding ABJ block on deeply buried side
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shallowly buried side
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Table 1 Comparison of surrounding rock pressure calculation results
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q 68.43 60.20 13.67 40.22 32.00 25.69
e 56.37 56.37 0.00 27.04 41.53 34.89
e 140.91 140.91 0.00 81.11 124.58 34.89
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Table 2 Comparison of calculation results of unsymmetrical load ratio of tunnel
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Table 3 Comparison between calculated and measured

values of surrounding rock pressure
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Figure 12 Variation of horizontal lateral pressure

coefficient with variable slope angle
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