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Fig.1 Mechanism that surrounding rocks moves inward
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Fig.2 The destructional forms of the surrounding rocks
in Canadian underground test cavern and

the whole piece of peeling rock plates™
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Fig.3 Spalling phenomenon of tunnel surrounding

rocks of Jinping power station"
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Fig.4 Large deformation of surrounding rocks for

Hartebeestfontein gold mine in South Africa™
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Fig.5 Failure mode of high confining pressure

compression destruction test
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Fig.6 Curves that vertical stress of surrounding rock

changes with time
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Basic problems for dynamic deformation
and fracture of deep rock mass

Li Jie'"?, Wang Mingyang'®, Zhang Ning' ,Fan Pengxian'

(1. State Key Laboratory of Disaster Prevention and Mitigation of Explosion and Impact, PLA University of Science and

Technology, Nanjing 210007, China; 2. School of Mechanical Engineering, Nanjing University of Science and
Technology, Nanjing 210094, China)

[Abstract] Research on nonlinear mechanical behavior for deep rock mass has become the focus for cur-

rent international rock mechanics community. The difficulty lies in how to describe the rock mass properties in

large dynamic deformation and failure. The test reviews the research results for failure mechanism of deep rock

mass, basic problems in dynamic damage process (time effect, fracture description and so on) and characteristic

scientific phenomena (zonal disintegration, rock burst). And it shows that: The problems of deep rock mass are
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in four dimensional spaces, it is the evolution of the stress state on excavation life scale. To study on the deforma-
tion and failure mechanism of deep rock mass, the concept of time and space must be established. To reveal the
real deformation and failure process at present, we must continue to study within the framework of continue me-
chanics based on the theory of micro-meso physics mechanics. Time parameter must be introduced in strength
theory as characteristics of plastic flow and failure process, and reasonable means must be adopted to describe the
fracture damage of rock mass. The zonal disintegration and rock burst are two phenomena of one scientific prob-
lems, they should be explained and simulated by a unified theory.

[Key words] deep rock mass; dynamic fracture; time effect; damage fracture; rock burst; zonal disinte-

gration
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