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Num erical Simulation Study on Rock Breaking
M echanism and Process Under High

Pressure W ater Jet

NI Hong jian', WANG Rui_he', ZHANG Yar_ging’
(1. College of Petroleum Engineering, China University of Petroleum (East China),
Dongying Shandong 257061, P.R. China;
2. College of Building Engineering, Beijing University of Technology,
Beijing 100022, P.R. China)

Abstract: The numerical simulation method to study rock breaking process and mechanism under
high pressure water jet was developed with the continuous mechanics and the FEM theory. The rock
damage model and the damage coupling model suited to anayze the whole process of water jet break
ing rock were established with continuum damage mechanics and micro damage mechanics. The nu-
merical results show the dynamic response of rock under water jet and the evolvement of hydrodynam-
ic characeristic of jet during rock breaking is dose to reality, and indicates that the body of rock
damage and breakage under the general continual jet occurs within several milliseconds, the main
damage form is tensile damage caused by rock unload and jet impact, and the evolvement of rock
damage shows a step_change trend. On the whole, the numerical results can agree with experimental
conclusions, which manifest that the analytical method is feasible and can be applied to guide the re-
search and application of jet breaking rock theory.

Key words: water jet; rock breakage; rock damage model, fluid wall interaction; finite element
method



