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A calculation method of pile spacing based on Hewlett soil arching theory
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Engineering, Zhejiang University, Hangzhou 310058, China; 3. Shandong Provincial Academy of Building Research, Ji’nan 250014, China)

Abstract: In engineering design, the soil arching and the entire stability of the soil mass between the soldier piles are usually
neglected. The research was carried out on the soil arching and the entire stability of soil mass between the soldier piles in excavation.
Expressions of the loading ratio and the spacing of the piles were obtained. Through the verification in four types of clays, it is found
that in the silt and clay with higher strength index, the loading ratio reaches 100% when b/S is up to 0.5; where b is width of pile
cross-section; S is pile spacing; and in the mucky clay with lower strength index, the /S should be 0.8 for the 100% loading ratio.
The pile spacing can be relatively wider under the condition of the entire stability of soil mass. For the pile with regular diameter, the
pile spacing should be designed meeting the stability of the soil arching, while in silt with higher friction angle but lower cohesion,
especially for the piles with large diameter, the pile spacing should be designed according to the entire stability of the soil mass
between piles.

Key words: pile spacing; soil arching; entire stability; loading ratio
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Fig.1 The Hewlett soil arching between soldier piles
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Table 1 Physico-mechanical parameters of soil layers
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Fig.2 Loading ratio of soldier piles in different soil layers
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Fig.3 Three-dimensional failure mode of the soil mass
between soldier piles
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Fig.5 Mechanical analysis of the sliding mass
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Table 2 Calculation net pile spaces in different soil layers
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