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Study on deformation laws of deep foundation pits in soil-rock dualistic strata based on space effect
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Abstract: In order to study the deformation laws of deep foundation pits in soil-rock dualistic strata, the study moni-
tored the horizontal displacement of enclosure piles, the surface settlement around the foundation pit and the axial
forces of inner supports under different construction stages by taking the deep foundation pit construction of South
Third Ring Subway Station of Xuzhou Metro Line 3 as an example. Meanwhile, further research was conducted to
analyze the difference of space effect of foundation pits under different stiffness magnification factors and construc-
tion sequences by means of numerical simulation. The results show that foundation pits in soil-rock dualistic strata
have manifest space effect. Their deformation of enclosure piles and surface settlement are far lower than those of
soil foundation pits. The average position of maximum displacement of enclosure piles is 0.439 45 times of excava-
tion depth. With the decrease of stiffness magnification factors, the bending moment of piles increases. The long and
short sides of the foundation pit exhibits more obvious space effect, but the inner and external corners have less ob-
vious space effect. Construction sequences have an impact on the space effect of foundation pits, which is more obvi-
ous under layered construction than that under partition and layered construction.
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Fig. 1 Layout scheme of support in foundation pit
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Tab. 1 Division of construction conditions
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Fig. 2 Block division of foundation pit
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Fig. 3 Layout of monitoring points
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Fig. 4 Comparison of horizontal displacement of measuring points installed on enclosure piles
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Tab. 2 Material parameters of soil in site
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Fig. 11 Comparison of simulation results and monitoring data of horizontal displacement of enclosure piles
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Fig. 13 Difference of bending moment of enclosure piles under various stiffness amplification factors
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Fig. 14 Difference of space effect of foundation pit under different construction procedures
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