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Characteristics of shear failure in fractured sandstone and mechanism of
crack propagation
SUN Jielong" ,WEN Ziyi', LI Dan®, LOU Bing', QIU Mingming'

(1. School of Architecture and Engineering, Yan’an University ;2. Fuxian Construction Service Center,
Yan’an 716000, China)

Abstract: To study the characteristics of shear failure in fractured sandstone and the mechanism of crack propaga-
tion, shear tests were conducted on specimens with different fracture angles (0°, 15°, 30°, 45°, 60°, 75° and
90°) under saturated conditions. Combined with digital image technology (DIC) to monitor the plane strain evolu-
tion cloud diagrams of specimens with different inclination angles, the failure characteristics, crack propagation
paths and evolution laws of strain fields of red sandstone under different fracture angles were analyzed. The results
show that with the increase of the fracture inclination angle, the failure mode of the specimen gradually changes
from small angle (0°, 15°) tensile failure to medium angle (30°, 45°, 60°) tensile—shear failure, and finally
shows typical shear failure at the fracture angle of 90°. When the fracture inclination angle increases from 0° to 90°,
the peak shear strength increases from 7.6 MPa (a=0°) to 11.58 MPa (a=75"), and then decreases to 3.6 MPa (a=
90° ), and the peak shear strength of the specimen shows a trend of fluctuating first and then decreasing sharply.
The results of DIC analysis further show that the distribution of high—strain areas is closely related to the geometric
characteristics of fractures, with high—strain zones in small-angle fractures propagating along the loading direc-
tion, medium—angle cracks propagating along the inclination direction of fractures, and large—angle cracks directly
penetrating rapidly along the fracture surface. The research results can provide a reference for the design and stabil-
ity evaluation of slopes or tunnels.

Key words: fractured rocks; compression—shear test; crack development; DIC



