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Abstract; In view of the large deformation of deep high stress soft rock roadway and by means of theoretical
analysis, numerical simulation and engineering tests, the control principle of surrounding rock was discussed
from the law of plastic zone evolution of tunnel surrounding rock. The study finds that deep high stress soft rock
plastic zone of the non—uniform expansion is the main cause of the loss of stability of roadway, reflected in the

vicious circle between the axial ratio of the plastic zone and the stress concentration. It is the key to control
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deformation of surrounding rock in the direction of maximum radius of plastic zone of roadway and puts forward
rock control principle of “two strong and two synergy” , which is “strengthening the rock strength of maximum
damage depth, strong control of surface deformation in key areas of roadway, cooperative control of supporting
structure,, cooperative deformation of support—surrounding rock”. Based on this principle, a cooperative control
scheme of deep high stress soft rock roadway surrounding rock is designed with the core of retractable truss,
anchor bolt (cable), and the engineering tests show that the scheme effectively improve the large deformation of
surrounding rock.

Keywords: deep soft rock roadway; axial ratio of plastic zone; control principle
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