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Analysis of elastoplastic interface of circle tunnel
under non-hydrostatic loading
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Abstract: [Objective] This study analysed the plastic zone of surrounding rock to overcome the plane
strain problem of elastoplastic interface of underground circle tunnel subject to non-hydrostatic initial
stress and to provide basis for evaluating surrounding rock stability and designing supporting structure.
[Method] In elastic and plastic regions,the combined stress expressions were derived using complex func-
tion theory and slip line field theory,respectively. According to continuous stress condition in elastoplastic
boundary, the interface equation was determined. Using FEM numerical result as benchmark, the result of
proposed method was compared with methods including Kastner method and the change of hydrostatic
loading was analyzed. [Result] The elastoplastic boundary was approximately elliptical, with long axis per-
pendicular to the maximum initial stress. The proposed method was similar to FEM analysis and the results
well showed the plastic zone of surrounding rock. The radius of plastic zone under hydrostatic loading was
consistent with Kastner method. [Conclusion] When the circular tunnel was completed covered under non-

hydrostatic loading, the proposed method could be used to guide the design of supporting structure and e-

Tk B 2014-05-07

[(RemBE] ERAREHLESTERREIFE T K TIKER B A5 P a4 52 118 ik (51179153)

[fEHFERIA] SRR (1984—) B AR A AR, BN ST TR AR sh #4358 . E-mail: 2ck927@126. com
GEfER] 2 70959, 5 Beri B #0244 A 28 50 . 32 28 A0 NI = 30 B R M 4 i DL B 1k 80 1 3 9 ,

E-mail ; ningli@ xaut. edu. cn



216 P BB R 3R AR D

513 %

valuation of surrounding rock stability.

Key words: tunnel ; surrounding rock; plastic zone boundary; non-hydrostatic loading; complex function

theory;slip line field theory
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