0000000000 Vol.1(20010 70)000 No. 01070613 JASCOME

0o oo dddddn

FAILURE ANALYSIS PROCEDURE FOR MIXED-MODE CRACK GROWTH USING
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This paper presents a new failure analysis procedure for mixed-mode crack growth using an
embedded crack element. In the procedure, the onset of crack growth is determined based on
the stress state at a characteristic distance from the crack tip. The stress state on the point
can be estimated by extrapolating and/or interpolating the stress value at integral points of the
element. The distance between the control point and the crack tip, i.e. the radius of the circle
set at the crack tip, is independent of element sizes, compared to the conventional procedure.
Using the proposed procedure, numerical simulations of hydraulically-induced crack growth under
some compressive stress state were carried out for various mesh sizes. The numerical results
demonstrate that the proposed procedure can alleviate the mesh size dependency.

Key Words: Finite Element Method, Embedded Crack Element, Mesh Size Dependency, Mized-
Mode Crack Growth
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Fig. 1 An illustration of a failure analysis procedure
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Fig.2 Calculation region and boundary conditions
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Failure Function

Fig.3 An illustration of a failure function

Table 1 Material properties used

RockOIidate granite
Young’s modulus 42 GPa an
Poisson’s ratio 0.25
Density 2.6x10°kg/m® (12)
Friction angle 40° (13)
Tensile strength 6.4MPa (11)
Maximum shear stress drop 79MPa 19
Shear dilation angle 5.0°
Maximum dilatant displacement 0.60mm
FluidO Water
Viscosity 2.8x1071°MPals 12)
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Fig. 4 A crack pattern; element size: 1.0mm, conven-

tional procedure
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Fig. 5 A crack pattern; element size: 1.5mm, conven-

tional procedure
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Fig. 6 A crack pattern; element size: 3.0mm, conven-

tional procedure
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Fig. 7 A crack pattern; element size: 1.0mm, proposed
procedure
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Fig.8 A crack pattern; element size: 1.5mm, proposed
procedure
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Fig.9 A crack pattern; element size: 3.0mm, proposed

procedure
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Fig. 10 Peak pressure vs. element size used
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