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Fig. 1 The schematic view of jet cutting machine Fig. 2 The geometry of nozzle
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Table 1 The mechanics properties of rock samples for the test

Density Elastic modulus  Poisson’s Cohesive Friction angle Tensile strength
No. Sample . ) 5
/(g/cm?) /(GPa) ratio / (MPa) /() / (MPa)
1 White marble 2.84 36. 96 0.13 25.19 42.95 1.05
2 Red granite 2.68 24.33 0.17 43.42 45.21 1.48
3 Black granite 3.11 43.75 0. 14 58.08 42.23 2.51
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(a) Long regular slot (b) Funnel shape crater
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Fig. 3 The rock shape of cutting slot by water jets impact
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Fig. 4 The slice of the rock by tension test Fig. 5 The slice of the rock by tri-axial unloaded test
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Fig. 6 The slice of the rock by shear test Fig. 7 The slice of the rock by compression test
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Fig. 8 The pattern of rock failure of dilapidated slice surface
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Fig. 9 The pattern of rock failure of slot concave and side surface
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Micro-Failure Mechanism Analysis and Test Study for
Rock Failure Surface under Water Jet Impact

LI Gen-Sheng',LIAO Hua-Lin”

(1. Faculty of Petroleum Engineering ,China University of Petroleum ,Beijing 102249 ,China;
2. College of Petroleum Engineering ,China University of Petroleum ,Dongying 257061 ,China)

Abstract ; The rock breaking mechanism by water jets impact has not been clearly recognized as yet for
complicated process of rock damage. The test of cutting rocks with submerged high-pressure water
jets impact by a numerical controlling jet cutting machine are conducted. Then,the test for the pattern
of failure surface of cutting slots and dilapidated slices are performed with scanning electron micro-
scope (SEM) to study micro failure mechanism of rocks with water jets impinging. The result shows
two types of rectangle shape and shallow funnel shape craters in the rock matrixes. The analysis shows
that the micro-mechanism of rock failure due to water jets impingement is a brittle fracture in the con-
dition of tensile and shearing stress.
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