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均匀设计原理在地下工程位移反分析中的应用 
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摘要  以小湾水电站为背景，在试验、监测、前期分析结果的基础上，建立地质与施工的概化模型。以围岩基本
力学参数和初始应力场为基本变量，按均匀设计方法进行计算方案的组合，采用考虑开挖卸荷效应的三维弹塑性
有限元方法完成了地下硐室群开挖模拟，并应用多元线性回归模型进行了围岩基本力学参数和初始应力场的反演
分析。应用反演计算所得围岩基本力学参数和初始应力场计算各监测点的开挖扰动位移增量，相应的计算值与实
测值较为吻合，表明反演得到的力学参数和地应力场基本合理，均匀设计原理在地下工程位移反分析中具有较高
的实用价值。 
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APPLICATION OF UNIFORM DESIGN TO DISPLACEMENT BACK 
ANALYSIS IN UNDERGROUND ENGINEERING
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  Abstract
  Based on the results of test，monitoring and analysis of the underground engineering of Xiaowan Hydropower Station in 
China，a generalized model for geology and construction process is established. By combination of computing schemes of 
uniform design method with basic mechanical parameters and initial stress field as basic variables，the three-dimensional 
elastoplastic finite element method is used to simulate the excavation of underground major plant considering the effect of 
excavation unloading，and the basic mechanical parameters and initial stress field are obtained by multivariate linear 
regression method. The coincidence between the back analysis and the testing data indicates that the obtained mechanical 
parameters and initial stress field are reasonable，and the uniform design method can be used in displacement back analysis 
of underground engineering.
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