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Abstract

The construction of deep foundation pit projects can cause significant changes in the stress field of
the surrounding soil, which in turn leads to notable settlement of adjacent buildings. Taking a
deep foundation pit project in Jinan as an example, a closed leveling monitoring network around
adjacent buildings was established, and continuous monitoring was carried out throughout the
construction process. The settlement evolution law of adjacent buildings during entire construc-
tion from slope excavation to the completion of the main structure was explored, and the influ-
ence degrees of different construction stages of the foundation pit on the settlement and differ-
ential settlement of adjacent buildings were analyzed. The monitoring data show that the settle-
ment of adjacent buildings will follow an evolution curve of slow growth period, rapid growth
period, stable platform period, secondary growth period, convergence tending period, corre-
sponding to five typical construction stages: dewatering, slope excavation, retaining structure
construction, foundation pit excavation, and main structure construction respectively. The settle-
ment amounts and maximum differential settlement amounts generated in these five stages are
4.05~7.20 mm, 7.18~14.90 mm, 1.08~1.61 mm, 7.51~10.67 mm, 1.14~1.83 mm and 3.29 mm, 7.72
mm, 0.72 mm, 4.71 mm, 1.09 mm respectively. Both the differential settlement amount and the
settlement rate meet the requirements of relevant specifications. Based on the settlement evolu-
tion law and data analysis, it is necessary to focus on the settlement monitoring of different areas
of adjacent buildings during the slope excavation stage and the area of adjacent buildings far from
the foundation pit during the foundation pit earth excavation stage, and prepare early warning
and reinforcement disposal plans. The research results of this paper can provide certain refer-
ences for the construction organization of urban deep foundation pit projects and other similar mu-
nicipal engineering constructions.
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Figure 1. Relative position of existing building and deep foundation pit area
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Table 1. Soil distribution in the construction area of deep foundation pit
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Table 2. Sinking monitoring-warning mechanism and handling measures
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Figure 2. Layout diagram of building monitoring points
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Table 3. Duration of each construction stage and monitoring frequency for deep foundation pit
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Figure 3. The settlement evolution patterns of each monitoring point
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Figure 4. Comparison of settlement amounts in each construction stage
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Figure 5. Comparison of settlement in different areas of the building during various stages
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Figure 6. The settlement rates during different construction stages
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Figure 7. Differences in settlement during different construction stages
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