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FRAMEWORK AND EXPECTATION OF THREE DIMENSIONAL NET-
WORK STRUCTURAL ROCK MECHANICS

CHEN Jianping

(College of Construction Engineering , Jilin University, Changchun 130026, China)

Abstract A framework of three-dimensional network structural rock mechanics has been proposed by author
recently. It is a new branch of rock mechanics. Main characteristics of research object, basic framework, main
research content and future prospection are explained according to author’s research experience on fractured rock
mass for more than 20 years. It is concluded that rock mass structure control theory consists of four aspects; material
strength control, structure type control, seepage path control and geometric boundary control. The main technical
contents include three-dimensional RQ)D estimation, rock mass representative elements estimation technology,
structure block search technology, directional projection rock mass discontinuity three-dimensional connectivity
estimation technology and rock mass three-dimensional seepage path search technology. The theory is mainly
composed of spherical projection theory, probability and statistics theory, stochastics dynamics, geometric topology
theory, block theory, nonlinear system theory and multiscale equivalent structure model of fractured rock mass. A
large amount of geological data of discontinuities in the sampling window of rock mass investigation is statistically

emphasized as a foundation. Rock mass random discontinuities based three dimensional network numerical
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modelling technique is the kernel of the three-dimensional network structural rock mechanics.

Key words Three-Dimensional Network Structural Rock Mechanics (3DNSRM ) ; Network modelling technique ;

Random discontinuities; Probability and statistics theory; Nonlinear modern mathematical algorithm
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Fig. 1 Type of rock mass structure
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Fig. 2 The mid—ocean ridge of the Atlantic Ocean
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Fig. 3 Rockmass of hornblende biotite granite at the alternative

site of Jiaohe nuclear power plant, Jilin Province
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Fig. 4 Comparison stress field patterns with or without structural plane under no-gravitational condition
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Fig. 10 Schematic diagram of basic framework of three dimensional metwork structural rock mechanics
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Fig. 15 Research content of three-dimensional network structural rock mechanics
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