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Reliability degree method for stability of surrounding rock of tunnels based
on quadratic orthogonal experimental optimization

SU Yong-hua', LI Xiang', DING Yun', SUN Xiao-ming
(1. College of Civil Engineering, Hunan University, Changsha 410082, China; 2. State Key Laboratory for GeoMechanics and Deep
Underground Engineering, Beijing 100083, China)

Abstract: By integrating the quadratic regression analysis of orthogonal composite design and the statistical significance testing,
a discriminant method to describe the effect degree of various factors on structural eigenvalue is established. By introducing
such a method into the reliability analysis process of response surface for the stability of the surrounding rock of tunnels, an
optimum approach for identifying the degree of importance with respect to basic ingredients for state function is developed,
which can eliminate the drawback of being incapable of assessing the importance degree of basic ingredients on the structural
state when establishing a series of response surfaces for the state function. A MATLAB-based search technology is utilized to
solve the reliability index of the improved response surface by means of the optimum approach developed for the state function,
which figures out the problem of result distortion. On the basis of the integration between both the above methods, a response
surface analysis technique with relatively high computational efficiency is then proposed for the reliability evaluation of the
surrounding rock of tunnels in complicated stratum. The proposed technique is illustrated by a certain practical example, in
which the running process and operating procedure are demonstrated, and then several aspects related to this technique such as
the computational efficiency and accuracy of the results are also verified, showing its validity and applicability.
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Fig. 1 Sketch for sampled points of dualistic variables
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Table 2 Statistic characteristics for parameters of surrounding rock
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Table 4 Statistic values for various parameters
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