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Table 1 3D evaluation index system of geological suitability for urban underground sapce
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Table 2 Quantitative classification of 3D evaluation factors for

UUS development and utilization
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Table 3 The weight of 3D evaluation factors
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Fig. 1 The 3D evaluation results of geological suitability for

hardly suitable

urban underground space development in Qianjiang new town

(0~50 m)
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The research on 3D evaluation index system of geological suitability

for urban underground space development and utilization

XING Huaixue" , DOU Fanfan® , GE Weiya" , HUA Jian ", CHANG Xiaojun" , CAI Xiaohu"
1) Nanjing Center, China Geological Survey, Nanjing, 210016;
2) Hefei University of Technology, Hefei, 230009

Objectives: 3D geological suitability evaluation for urban underground space (UUS) is an important method

for the rational development of UUS and reducing the geological risk of development, and it is also a current

research hotspot. As an important part of the whole process of 3D geological suitability evaluation, scientific and
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reasonable establishment of 3D evaluation index system is the premise basis for this.

Methods: By combining with the geological problems faced by the development of UUS in Hangzhou, based
on the systematic analysis for the characteristics of the impact of each evaluation index on the development and
construction of UUS, a 3D evaluation index system with multi-level structure is constructed in three dimension from
the 3D structure of the stratum and other aspects. The analytic hierarchy process (AHP) is used to calculate the
object weight, consistency test, sort and analysis of the evaluation index.

Results: The 3D evaluation index system can be divided into 5 criterion layers and 21 index layers. Compared
with the 2D evaluation index system, more evaluation factors can be considered in the evaluation process by
integrating 3D geological model and 3D spatial analysis method. The complex 3D geological environment can be
better described, which enriches the connotation of 3D evaluation results.

Conclusions: The application results of 3D geological evaluation for Qianjiang New Town in Hangzhou based
on fuzzy comprehensive evaluation method show that the 3D evaluation index system provides strong guidance for the
integration of 3D geological model and 3D spatial analysis method. It also provides strong support for improving the
precision and accuracy of UUS geological suitability evaluation in three dimension.

Keywords: underground space development and utilization; geological suitability evaluation; 3D evaluation
index system; Qianjiang new town

Acknowledgements: This article was supported by the Project of the China Geological Survey ( No.
DD20190281)

First author: XING Huaixue, male, born in 1981, Senior engineer, mainly engaged in urban geological
survey research; Email; 57670204@ qq. com

Manuscript received on: 2021-08-17; Accepted on; 2022-01-17; Network published on; 2022-02-20

Doi; 10. 16509/j. georeview. 2022. 02. 011 Edited by: LIU Zhiqgiang



2 1 THOMA72 855 ST 4 2 ) O 24 ) FH M i B4 — PPN FE AR ST —— LU BT M T Ay 491




