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3D evaluation of geological environment quality in underground
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Abstract: The development and utilization of urban underground space is an important means to solve
the shortage of urban land resources. The evaluation of geological environment quality of underground
space is the premise and guarantee of safe and rational utilization of underground space and reduction
of development risks. In order to reduce the subjectivity in the evaluation process and the uncertainty
of the cross integration of multiple evaluation indices in the evaluation results, this paper uses the
clustering ensemble algorithm based on multiple clustering models to evaluate the geological environ-
ment quality of underground space based on the three-dimensional (3D) geological model. Using the
results of K-means, Gaussian mixture model, self-organizing neural network and other clustering
models, combined with the clustering ensemble algorithm based on re-labeling method, the geological
environment quality evaluation is realized. Taking a district in Xiamen City as an example, based on
the 3D evaluation index information, the above analysis method is used for evaluation, and compared
with the analytic hierarchy process(AHP) combined with the multi-level index superposition method.

The results show that the evaluation method based on clustering ensemble can be effectively applied to
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the 3D classification and evaluation of geological environment quality of underground space, and its re-

lated evaluation results can provide support and guarantee for the safe and rational development of un-

derground space more objectively, and better serve the construction planning and sustainable develop-

ment of urban underground space.

Key words: underground space; self-organizing neural network; K-means algorithm; Gaussian mixture

model; clustering ensemble; three-dimensional(3D)
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