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Abstract: Most of the existing research on foundation pit retaining structures focus on symmetrical excavation. However,
asymmetrical excavation of the foundation pit is encountered due to various factors such as environmental conditions,
terrain conditions, and main structural design schemes. This paper is based on the traditional equivalent beam method.
According to the displacement of the retaining structure during the excavation of the foundation pit, the earth pressure acting
on the retaining structure of the shallow excavation was modified by the common deformation method, and then the
analytical solution of retaining structures with two-layer struting system for the asymmetrical excavation of the foundation
pit was derived. The rationality of the analytical solution was demonstrated from the distribution of earth pressure on the
retaining structures, the horizontal displacement and insertion ratio of the retaining structures. The results show that
compared with the traditional equivalent beam method, the retaining structures designed by the analytical solution method
can effectively save the project cost. When the shallow side excavation depth remains unchanged as the deep side excavation
depth increases, the squeezing effect of the deep side on the shallow side increases, and the insertion ratio of the shallow
side retaining structure increases.
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Fig. 1 Schematic diagram of the calculation model
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Fig. 4 Calculation illustration of the shallow side retaining
structure
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Fig. 5 Relationship between depth and displacement change
of the shallow side retaining structure
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