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Research on a three-dimensional comprehensive evaluation method of
geological environmental quality for shield tunneling construction

WU Xiaoyi', LI Xiaohui', XING Huaixue’, DOU Fanfan®

(1. School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China; 2. Nanjing Center, Chi-

na Geological Survey, Nanjing 210016, China; 3. School of Geography. Jiangsu Second Normal University, Nanjing 211200, China)

Abstract; The shield tunneling method is widely used in underground engineering construction, but it
faces a series of geological environmental challenges during implementation. Although existing studies
have conducted comprehensive evaluations of geological environmental quality in underground spaces,
they often lack specificity and have limited applicability. Therefore, this paper takes Qiantang New
Area in Hangzhou City as a case study. Based on a three-dimensional geological model of the study ar-
ea, a three-dimensional geological environmental quality evaluation index system tailored to shield
tunneling construction is established. Various spatial analysis methods are employed to extract evalua-
tion factors, and a model maximizing deviation is utilized to integrate multiple comprehensive evalua-
tion results, aiming to balance the strengths of subjective and objective weighting models. The results
demonstrate that this method can provide more accurate decision support for metro shield tunneling
construction, better serving urban underground space engineering projects.
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