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Behavior of stepped soil-nail wall

WANG Shu-guang, DUAN Qi-wei, LI Qin-rui
(Institute of Foundation Engineering, China Academy of Building Research, Beijing 100013, China)

Abstract: Stepped soil-nail wall is formed by setting a platform in the middle part of a typical soil-nail wall. Due to the
presence of the platform, the earth pressure distribution of the stepped soil-nail wall is changed, and the stress state and strain of
soil are also changed. Compared with those of the typical soil-nail wall, the deformation and soil-nail internal force of the
sepped soil-nail wall are smaller, and the stability is higher. Both the position and width of the platform influence the behavior
of the stepped soil-nail wall. According to the numerical calculation and engineering experience, for homogenous soil slopes,
the position of platform is suggested to be placed at a depth whick is 0.6 times the foundation pit. For the slope with weak
interlayer, the flatform is suggested to be set on the top surface of the weak interlayer. The step width is suggested to be not less
than 0.1 times the depth of foundation pit. Through a practical engineering example, the general behaviour of both the typical
soil-nail wall and the stepped soil-nail are compared. It is demonstrated that both the horizontal displacement and the nail force
of the stepped soil-nail wall are smaller than those of the typical soil-nail wall, and the stability of the former is higher.
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Fig. 1 Earth pressure distribution under step of stepped soil-nail wall
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Fig. 2 Stepped soil-nail wall
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Fig. 4 Variation of horizon displacement with step position of
stepped soil-nail wall
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Fig. 5 Suggested step width of stepped soil-nail wall for slope with

weak interlayer
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