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A calculation method of earth pressure on sheeting between
two piles considering soil arching effect and
intermediate principal stress

YOU Jinglin, WANG Shijie, WANG Haolan
(Urban and Rural Construction Institute, Hebei Agricultural University, Baoding, Hebei 071001, China)

Abstract: The classical theories of earth pressure are based on the M-C strength criterion, which do not consider
the influence of soil arching effect and intermediate principal stress on earth pressure, so the theoretical earth
pressures are significantly larger than the actual values. In this respect, the existing research results also cannot
consider the impact of both. In order to consider the comprehensive effect of soil arching effect, intermediate
principal stress and soil cohesion on the earth pressure on the sheeting between two piles, the unified strength
theory is used to analyze the strength of soil arching between piles, and a new method for calculating the earth
pressure on the sheeting between piles is derived. In addition, based on the relationship between the Lode

parameters and strain types, a practical calculation method of the unified strength index ¢; is proposed. Finally,

Wks HER: 2022-01-17; 1T HHR: 2022-03-23 Bk . www.swdzgedz.com

EETR: by @R ITiE S RITE (2016-236)

F—1EE: JUEH(1997-), 2o, W 0F5E A, BN F DR e M S5 i B A 9 . E-mail: Yoojiln@163.com

BRAEE: EHA501963-), B, Wi+, 242, 054 200, FEMFEA + TRICE SR L/E. E-mail: wshi_wshj@163.com


https://doi.org/10.16030/j.cnki.issn.1000-3665.202201032
https://doi.org/10.16030/j.cnki.issn.1000-3665.202201032
www.swdzgcdz.com
mailto:Yoojiln@163.com
mailto:wshj_wshj@163.com

2022 4F

Juw TR, S 75 8 A HERUN B rh E R

o3 5 MR AR P AR s R vk - 91 -

combined with an engineering example, the calculated results are compared with the existing research results and

the earth pressure determined by using the current code. The results indicate that the total active earth pressure
calculated with this method is about 1/3 ~ 1/2 of that calculated by the traditional Rankine theory under the

condition of different b values, and it is in accordance with the distribution law of the measured earth pressure.

The research results are of important theoretical significance and practical value for the optimal design of pile-

sheet retaining and the reduction of engineering cost.

Keywords: pile-sheet retaining; sheeting; earth pressure; soil arching effect; intermediate principal stress;

unified strength theory
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Fig.3 Sketch of soil arch change with depth behind slab
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Fig. 4 Stress analysis of soil arch behind slab
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Fig. 5 Limit stress circles for the unified strength theory
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Table 1 Main physical and mechanical parameters of different
soil layers
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Table 2 Total active earth pressure of baffle calculated with

different methods
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