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Abstract

As an important component in geological engineering, the mechanical behavior of fractured rock
masses has a significant impact on engineering design and safety assessment. This paper reviews
the failure mechanisms of fractured rock masses, focusing on the failure characteristics of single-
fracture and multi-fracture systems. By analyzing the geometric parameters of fractures, loading
conditions, and their interactions, the mechanisms of crack initiation, propagation, and penetration
are revealed. Existing studies have limitations in aspects such as three-dimensional fracture net-
works, real-time observation of crack initiation processes, and failure characteristics under cou-
pled dynamic and static loads. The discussion suggests that future research in this field will explore
the complex failure behavior of fractured rock masses through three-dimensional numerical simu-
lations and refined experiments, filling gaps in relevant studies. This will provide theoretical sup-
port for rock mechanics and engineering stability assessment, and promote a deeper understanding
of the failure mechanisms of fractured rock masses.
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