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Analysis of sandstone brittleness evaluation index based on
internal friction angle

CHEN Junlong, YU Qiaojuan, LU Yuanjun
( Rock Mechanics Institute, Ningbo University, Ningbo 315211, China )

Abstract: Rock brittleness is a crucial indicator in rock mechanics, playing a significant role in the stability
analysis of underground engineering and slopes. Currently, research on rock brittleness is still incomplete, and
there is no unified method for its evaluation. To explore the feasibility of using the internal friction angle as an
assessment method for obtaining rock brittleness indices, this study takes green sandstone, gray-black sandstone,
and beige sandstone as research objects. Through conventional triaxial compression tests, the basic physical and
mechanical parameters were obtained at confining pressures of 0, 15, 30, and 45 MPa. The internal friction angle
was used as an evaluation method to derive the brittleness characteristics of sandstone, and the results were
compared with those from the other methods. The experimental results indicate that: (1) As the confining
pressure increases, the peak strength of sandstone exhibits a significant linear growth relationship, but the
compressive strength varies greatly among different types of sandstone; (2) The greater the internal friction angle
of the sandstone, the higher the peak strength, showing a positive proportional relationship; (3) The brittleness
degree of green sandstone, gray-black sandstone, and beige sandstone decreases sequentially, while their peak
strain at failure increases sequentially, indicating that lower strain corresponds to higher brittleness; (4) The
evaluation results are consistent with those when the commonly used brittle fracture angle is used as an indicator
for assessing brittleness.

Key words: sandstone; internal friction angle; triaxial compression test; brittleness evaluation index
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