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Monitoring Data Analysis on Deformation Correlation between

Foundation Pit and Adjacent Metro Structure
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Abstract: Study aims at deformation mechanism of foundation pit and adjacent "upward floating" met-
ro structure under excavation and unloading. Taking a foundation pit near the metro tunnel in Tianjin
as an example, the deformation characteristics of the metro structure under multi-stage excavation of
foundation pit are analyzed through measurement. Based on the vertical displacement of foundation pit
retaining structure, considering the relative horizontal position of foundation pit and metro L and exca-
vation time ¢, defining the correlation coefficient R that represents the vertical deformation relationship
between retaining structure of foundation pit and adjacent metro structure, the vertical displacement of
the adjacent metro is fitted and predicted. The relationship between horizontal deformation of founda-
tion pit and that of the adjacent metro structure under three-dimensional space was also studied. The
results show that the adjacent metro structure is all uplifted, and the ratio of cumulative vertical dis-

placement to cumulative horizontal displacement varies from 0.5 to 1.5 during the pit excavation. The
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vertical displacement of pit retaining structure multiplied by coefficient 1000R/L. can well fit the verti-

cal displacement of the adjacent metro, and the correlation coefficient R has little change during exca-

vation. It was also found that the horizontal displacement curve of the metro structure was observed in

a normal distribution, which is consistent with the horizontal deformation trend of retaining structure

with the same depth. The method and conclusion can provide a reference for the design and optimiza-

tion of similar projects.

Keywords: foundation pit excavation; adjacent metro; deformation correlation; prediction method;

measurement analysis
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Fig. 1 Plane relation between foundation pit and metro and

plan of monitoring point arrangement
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