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New approach for determining earth pressure in soil-nailing technology

YANG Yu-wen
(1. Wuhan Geomatic Institute, Wuhan 430000, China; 2. Wuhan Geotechnical Engineering and Surveying Institute, Wuhan 430022, China)

Abstract: The earth pressure on flexible structures in soil-nailing walls is neither in accordance with the preconditions of the
traditional pressure theory, nor has suitable theories to apply. The earth pressure thus has to be evaluated by engineering
experience. A new method is proposed for evaluation of the earth pressure by combining the upper bound solution with
engineering data to show the characteristics in soil nailing so as to allow soil to move and mobilize the soil strength. The new
method is applied to a composite wall for validation. The analytical results are found to be in agreement with the actual
conditions. The earth pressure exists after the excavation depth exceeds the self-stabilizing height of the soil. Its value is related

to the excavation depth, slope angle, soil properties and supporting structural settings. The proposed method is suitable for

determining the earth pressure on soil-nailing walls, composite soil-nailing walls.
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Fig. 1 Distribution of earth pressure along depth
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Fig. 2 Distribution of earth pressure along depth
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Fig. 3 Distribution of earth pressure along depth
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Fig. 4 Distribution of earth pressure along depth
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Fig. 5 Stability mechanism of soil-nailing walls
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Fig. 6 Generation of earth pressure
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Fig. 7 Distribution of earth pressure along depth
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Fig. 9 Comparison among various earth pressures
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