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ABSTRACT

Hydraulic fracturing is a critical technology for reservoir stimulation and rock mass pre-treatment in engineering
applications. However, controlling the morphology of hydraulic fracture propagation remains a challenge, due to
the fact that its underlying mechanisms are not fully elucidated. To address this, hydraulic fracturing experiments
were conducted using a non-porous material, polymethyl methacrylate (PMMA). A high-speed camera system was
employed to capture the complete dynamic evolution process from fracture initiation to propagation. This
laboratory experiment documented a series of phenomena associated with fracture propagation, including fracture
initiation, propagation, deflection, fluid lag (fracture area exceeding the fluid-invaded zone), and backflow. The
effects of parameters such as fracturing fluid, loading, and injection volume on the dynamic propagation of
fractures were analyzed. Furthermore, the fracture propagation velocity in PMMA was further investigated. These
findings provide valuable guidance for fracture control and parameter optimization in deep reservoir volume
fracturing operations.
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