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Elastic-plastic-brittle analysis of zonal disintegration
within rock mass in deep tunnel

CHEN Jian-gong,ZHU Cheng-hua,ZHANG Yong-xing

(College of Civil Engineering ,Chongqing University ,Chongqing 400045 , China)

Abstract ; Considering the conversion of rock behaviors between elastic, plastic and brittle under space axial symmetri-

cal stress,it was put forward that the essence of zonal disintegration was the repeated alternate emergence of tensile

failure and brittle tension crack failure. Tensile failure in the support pressure line was the necessary condition for zon-

al disintegration formation,and elastic-plastic stress field within rock mass in deep tunnel was analyzed ,and a formula

to determine the location of tensile failure was put forward. On the basis of the Griffith theory,the relationship between

inner and external radius of fractured zone was derived as the behavior of rock turned from elastic to brittle under cer-

tain stress condition. The results of calculation are conformity with data of monitoring in-situ.
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Fig. 2 Calculation model of elastic stress field
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Fig. 3 Calculation model of plastic stress field
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Table 1 Comparison of results by calculation

and in-situ monitoring
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