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Effect of excavation of foundation pits on settlement and stability of
buildings at top of slopes

SHEN Jian, QIU Zi-feng, XU Xiao-yu
(School of Civil and Architectural Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A multi-storey building is located at the top of a slope, and the minimum distance between the building and the slope
is 5.9 m. The slope adopts double-row piles, but the embedded depth is deficient. Due to the need of construction of residential
buildings, the pit excavation is done at the slope toe and obvious subsidence and deformation of building is caused. The
monitoring results show that the building appears uneven subsidence, the tilt rate significantly exceeds the allowable values,
and the slope has obvious deformation. The deformation and subsidence monitoring results are analyzed and predicted by using
the grey theory method. According the forecast results, the supporting measures should be taken for the slope, otherwise sliding
failure will happen. So, the pile-anchor retaining wall is taken to support the slope. Since a circular sliding or a fold line sliding
is possible, both the circular sliding method and the fold line method are used to analyze the slope stability. The stability of
pile-anchor retaining wall is also analyzed to verify the rationality of the supporting measures for the slope.

Key words: pit excavation; slope top; building; settlement prediction; stability analysis; grey theory
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Fig. 3 Layout of deformation monitoring points
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Fig. 4 Variation curves of settlement with time
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Fig. 5 Final tilt rate and direction of building at each measuring

point
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Fig. 6 Variation curves of slope shoulder with time
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Table 1 Residual subsidence of building at each measuring point
T H Al A2 A3 A4 A5 A6 A7 A8
T AR S/mm 1.75 1.42 2.27 3.71 6.68 6.10 5.58 4.81
EL5ERUTRE Sy/mm 1.41 1.18 2.11 3.33 5.54 5.27 471 4.29
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Fig. 8 Variation curves of settlement monitoring and prediction of building with time
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Table 2 Residual subsidence at slope shoulder at each measuring point
i H D1 D2 D3 D4 D5 D6 D7 D8
AR S/mm 12.34 16.71 45.95 22.68 32.32 27.53 17.57 10.56
OS8R S/mm 10.03 11.23 30.22 15.86 22.49 19.91 14.11 8.05
FIRYFE (S-S)) /mm 231 5.48 15.73 6.82 9.83 7.62 3.46 2.51
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