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Abgtract Based on the conceptions of the microcrack controlling fracture and asymptotic failure,
Griffith proposed the theory of the material brittle fracture in 1921. The underground rock masses
are generaly subjected tocompressve loading, consequently , the cracks in rock masses are forced
to be closed and the crack surfaces are subjected to the loading. Maclintock and Wash established a
modified Griffith Maximum Tendle Stress Theory in 1924 , which only ingected the friction force
T ,=v0,V isthefriction coeficient) of the crack surfaces. Infact, there are axia pressureson the
closed crack surfaces between the upper and lower surfaces beddes the friction force. Moreover , the
friction force must not bevo , , because the axia pressure between the upper and lower surfacesis not
identically equa to the externa force 0. Thus, it is very necessary and important to study
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the problems of the loading on the internad crack surfaces of the rock materia under conmpressve
loading.

Muskehdlishvili firstly formulated the basc equationsfor olving the problems of the internaly
cracked plates by usng the complex variable function in 1919. Taking advantage of the work of
Muskehdishvili , William and Tianyou Fan solved alarge number of humerica computation problems
of the stressintendty factor (SIF) for the interndly cracked plates with free surfaces by using the
boundary collocation method. So far, many problems for crack surfaces subjected to loading were
lved in a number of references. But we cannot say the investigation of thisproblem has reached its
end, because the formulae in these researches are too conplex and not convenient to be understood
and applied.

In thispaper , the stressintensty factor (SIF) of theinternal crack in rock material under com-
pressve loading was calculated by usng a new sress function and its boundary collocation method.
Based on this result , the crack closure effect of rock fracture failure under conpressve loading was
systematically analyzed. The conclusons can be obtained as following.

The new sress function proposed in this paper is suitable for al crack modes with different
boundary conditions, for example the cracks with free surfaces and the cracks subjected to uniform
loading. Moreover , it can be used to slve the problemsof the stressintendty factor (SIF) and the
tendle digplacement of the crack under complex conditions.

The process of the crack closure in rock masses induces a decrease of the stressintendty factor
(SIF). The norrclosed cracksin the rock masses without the macrocrack under conpressive loading
are easy to grow , where the angle between the orientation of crack propagation and the principal
° . The stressintendty factor (SIF) of theinterna crack
inrocks is related to the ratio of the difference between two principal compressve stresses to the
maximum principal compressive stress. When the difference betweentwo principd compressve
stresesis zero , namely the state of uniform pressure, the stressintendty factor (SIF) approaches
zero.

compressve stressis goproximately 45

Key words boundary collocation method, crack surface loading, fracture of rock materia , stress
intendty factor



