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ABSTRACT: The mode II fracture toughness and strength due to shear stress are important parameters in the stability of
caprock and injection zone with application to geological sequestration of carbon dioxide. In this research, a short beam
compression test has been used to determine the shear strength and the mode 11 fracture toughness for Coconino sandstone.
The average value of the shear strength and mode IT fracture toughness are estimated to be 23.53 MPa and 1.58 MPav/m
respectively. The stress intensity factor is suggested by finite element analysis using the displacement extrapolation method.
The effect of biaxial stress and water saturation on the fracture toughness has also been investigated. The fracture toughness
increases with confining stresses, but decreases by 11.4% in fully saturated condition.
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Table 1. Mechanical properties of Coconino sandstone
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Fig. 1. Specimen geometry for short beam compression test
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Specimen No. Shear strength [MPa] Fracture toughness [MPa+ m]
SBC03 21.25 1.45
SBCO07 24.35 1.65
SBCI1 23.90 1.64
SBC15 28.05 1.95
SBC19 23.06 1.51
SBC23 23.27 1.53
SBC27 20.80 1.36
Average 23.53 + 2.39 1.58 + 0.19
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Table 3. Experimental results of short beam compression test for biaxial stresses.

Specimen No. Shear strength [MPa] Fracture toughness [MPa+ m]
SBCW100_03 21.71 1.50
SBCW100_07 19.41 1.35
SBCW100_11 19.83 1.38
SBCW100_15 20.54 1.41
SBCW100_19 18.01 1.27
SBCW100 23 19.28 1.40
SBCW100_27 21.79 1.47
Average 20.08 + 1.37 1.40 + 0.08
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