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摘要  地学数字化与可视化构建的主要平台GIS已在许多岩土工程领域得到应
用。地下硐室开挖和矿山采掘引起的地表沉陷是一种较为严重的工程灾害，基于

“3S”技术对地表沉陷及其沉陷损害进行实时预测预报和评价，其效果和意义都
是显著的。给出了一种用于地下开挖地表沉陷计算和岩土体应力分析的方法即有
限层法，给出了该方法的位移模式、应变矩阵、弹性矩阵、单元该刚度矩阵和应

力矩阵等，并就该方法与GIS集成中的数据模型和数据组织方法进行了探讨，同

时还给出了基于GIS的沉陷损害评价系统的多语言集成模式和数据可视化方法，
并通过系统应用的工程实例对该方法的可靠性进行了验证。 
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  Abstract
  GIS building up by geoscience digitalization and visualization is 
widely used in geotechnical engineering. Ground subsidence due 
to underground tunnel excavation and mining is a kind of drastic 
engineering disaster. It is valuable to conduct real-time prediction 
and evaluation of ground subsidence and its damage based on 
GIS，GPS，and RS technology. This paper provides a semi-analytic 
method，finite layer element method (FLEM)，which is used in 
underground mining subsidence calculation and geological body 
stress analysis and gives out the displacement pattern，the strain 
matrix，the elastic matrix，the stiffness matrix of the element and 
the stress matrix of this method. It also presents the data model 
for this method integrated with GIS and data organization 
approach. Meanwhile，the multilingual integrated pattern and 
data visualization method based on GIS subsidence damage 
evaluation system are proposed；and the reliability of the method 
through the application of engineering examples is verified.



Key words   mining engineering；GIS；FLEM；ground 
subsidence；data field；hexahedral data model 
  

DOI:   

 

 通讯作者     


