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On Expansion Regularity of Plastic Zone of Surrounding
Rock in Rectangular Tunnel
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Abstract; In order to study the formation and the development of the plastic zone of surrounding rock in
deep rectangular tunnel, this paper, by using the theoretical analysis and the numerical simulation, the different
burial depth, roadway length—width ratio, coefficient of lateral pressure on roadway surrounding rock plastic zone
formation to development and form and range are analyzed and studied. Results show that (1) Rectangular
roadway surrounding rock instability and failure of surrounding rock plastic distortion to roadway surrounding rock
in deep non—uniform results in the malignant expansion. For deep roadway, rectangular underwent completes the
plastic zone malignant expansion process, while for shallow tunnel, rectangular tunnel plastic zone expansion
process are not complete; (2) In the high aspect ratio of rectangular roadway, the plastic zone extends to the
surrounding rock of roadway, the range of the malignant expansion and the deformation of roadway roof are
positively correlated with the length —width ratio; and (3) Under certain circumstances, the vertical load,
horizontal load is too small or too large, plastic zones form the irregular plastic zone more easily, the alteration of
the lateral pressure coefficient directly changes the geometry of the plastic zone.
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