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Application of BIM, GIS, and Grey Relational Analysis Method in
the Deep Foundation Pit Safety Monitoring
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(1. School of Civil and Transportation Engineering, Guangdong University of Technology, Guangzhou 510006, China;
2. MCC Wukan Engineering Technology Co., Ltd., Wuhan 430000, China)

Abstract: In response to the complex and uncertain construction environment of foundation pits, it is easy to cause hazards such as collapse and
sliding, posing a threat to people’ s lives and property safety. Taking Guangzhou Nansha 220 kV port switching station project as the research
area, we used oblique photogrammetry to establish a GIS model of real scene, used standard design to establish a BIM model, and integrated
BIM and GIS through data format conversion methods to achieve visual warning of engineering quantity deviation and visual assessment of safe-
ty risks. We proposed a determining method for the least reliable point based on gray correlation analysis to realize the monitoring points screen-
ing. The grey correlation analysis results of 8 deformation monitoring points show that the most reliable point is WY 04, with a correlation degree
of 0.852. The least reliable point is WY07, with a correlation degree of 0.621, which enables the screening of monitoring points and the determi-
nation of reliability. The integration of BIM and GIS, as well as the grey correlation analysis method, can provide new references for foundation
pit safety monitoring.
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