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FEM Calculation on Rock Breaking Process by High Pressure Jet Impact

Zhang Wenhua' Wang Zhiming' Zhang Yongzhong’

(1. Collegeof Petroleum and Gas Engineering » China University of Petroleum (Beijing), Changping, Beijing, 102249, China;
2. Drilling & Production Research Institute, Dagang Oilfield . Dagang. Tianjin, 300280, China)

Abstract; High pressure water jet rock breaking process is a complex non-linear one. A model is developed
by using dynamic contact qua non-linear impacting load to simulate high pressure water jet to impact rock in
MSC. Marc. Based on the change of the stress in inner rock and dynamic transient analyses, the rock breaking
process is studied by means of Hoffman failure criteria, and the comparisons between the partial results of sim-
ulation and the results of experimentation are made. Analytical results show that increasing jet impacting veloc-
ity can enhance the rock breaking efficiency of water shoot, that is, when jet velocity reaches the critical value,
water hammer actions make rocks be cracked in chunks.

Key words: fluidics; rock breaking; finite element method; mathematical model; lab test





