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Abstract: In the security field of foundation pit engineering, accurate prediction on ground surface set-
tlement caused by excavation and dewatering is one of the key issues. Most softwares used for design-
ing foundation pit retaining structures do not take settlement caused by dewatering into consideration
despite its significance. In order to calculate the settlement caused by foundation pit construction com-
prehensively, a theoretical model, which applies differential algorithm method programed by MAT -
LAB code, is proposed in this paper. The proposed program can generate enclosure structure and lay-
ered soil element, and can calculate automatically the groundwater drop depth and ground settlement.

The Luotang Street metro station project is used for validation, which is located in the dual structural
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stratum of Yangtze River and Qinhuai River floodplain. The values calculated by the proposed pro-
gram are compared with the on-site monitoring data. The deviation of groundwater drop depth be-
tween the calculated and monitoring data is only 2.4%~8.6%. The deviation of ground maximum set-
tlement between the calculated and monitoring data is less than 10%. The above results indicate the
reliability of the proposed method and the hereinafter developed program. The comparative analysis
between the original dual structural stratum and designed layer conditions that replace upper silt soil
with sand is carried out. The influence of enclosure structure’s insertion ratio and soil properties on the
groundwater drop depth and ground settlement was analyzed systematically. The results show that,
compared with the case of replacing upper silt soil by sand, the groundwater drop depth of the original
dual stratum is less, but the peak value of ground settlement is larger, and the original dual stratum is
more sensitive to dewatering, and the curvature of ground settlement curve is greater, and it’s more
harmful to the surrounding environment. The settlement peak can be more obviously weakened by in-
crease of the insertion ratio.

Keywords: foundation pit engineering; dual structural stratum; groundwater; ground settlement; in-

sertion ratio of enclosure structure
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Fig.1 Technical route of ground settlement calculation
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Table 1 Main parameters of the soil around Luotang street metro station
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Fig.2 Calculation model of the engineering case
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Table 2 Horizontal displacement monitoring data of

enclosure structure
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ture calculated by LEADING SOFTWARE
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