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Calibration of three-dimensional maximum dimensionless stress
intensity factor of holed flattened Brazilion disc specimen
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Abstract: There was a certain effect to measure accurately the rock fracture toughness with holed disc specimens, of
which the maximum dimensionless of stress intensity factor was calibrated with 2D method. By three-dimensional
fracture analysis software FRANC3D, the maximum dimensionless of the stress intensity factor of disc samples was
calculated, which has different radius sizes of center hole. The results show that the factors on the crack the front edge
along the disc thickness direction are varied, even the maximum relative error of the center point is about 3%, compared
to the value made with 2D method. A type of holed flattened Brazilian disc specimen is recommend, which can be
simplified to a two-dimensional problem without three-dimensional size effect.
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Fig. 1 Loading and dimension diagram of disc sample: (a)
Holed flatterned Brazilian disc; (b) Holed-cracked flattened

Brazilian disc
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Fig. 2 Three dimensions model of disc specimen (half)
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Fig. 3 Relation between dimensionless stress intensity factor

Y and dimensionless crack length a/R
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0.45 2.775 2.810 —-1.26
0.50 3.656 3.637 0.52
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