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SYNOPSIS : Waterjet is a very useful technology for rock excavation because of low level noise and
vibration during breaking rocks. To accurately predict the volume and shape excavated by the waterjet, it is
important to understand waterjet fracture mechanisms. There have been various theoretical assumptions and
approaches in the literature. In this study, waterjet mechanisms are classified into three standards: a
mechanism scale, theoretical assumption for a target material, and jet phase. In addition, through a waterjet
experimental study for weathered and intact granitic rocks, a fracture shape is observed and analyzed on
comparison with the previous mechanisms. As a result, best waterjet mechanisms are selected to explain the
fracture pattern of the granitic rocks.
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Mechanism Theoretical assumption Jet
Model name ) Ref.
scale for target material phase
Conical crack Micro Compressive stress 2 Sheldon and Finnie,
model mechanism  distribution (consider intact) phases 1966
) ) Evans et al., 1978
Lateral crack Micro Compressive stress 2 )
) . ) . Wiederhorn and Ruff,
model mechanism  distribution (consider intact) phases 1979
Intergranular Micro Crack extension to the join 2 )
] ) Ritter, 1985
crack model mechanism parts (consider cracks) phases
Mixed damage Micro Crack extension to the join 2 )
) . Zeng and Kim, 1996
model mechanism parts (consider cracks) phases
Hashish,1984
Step formation Macro Compressive  stress 2 Paul et al., 1998
model mechanism  distribution (consider intact) phases Momber and
Kovacevic, 1998
Two-stage .
) Macro Compressive  stress 2 )
impact zone . o . ) Zeng and Kim, 1992
mechanism  distribution (consider intact)  phases
model
Powell and Macro Compressive  stress 1 o Powell and Simpson,
. ) . . . . . phase
Simpson’s model mechanism  distribution (consider intact) 1969
Foreman and Macro Crack extension to the join 1 oh Foreman and Secor,
, ) ) phase
Secor’s model mechanism parts (consider cracks) 1973
, Micro Crack extension to the join
Crow’s model ] ) 1 phase Crow, 1973
mechanism parts (consider cracks)
Rehbider’s Micro Crack extension to the join )
. . 1 phase Rehbinder, 1976
model mechanism parts (consider cracks)
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By fluid force By abrasive attack

Micro Crack Propagation Mechanism
mechanism | Granular Escape Mechanism pag

= Conical crack model

= Crow's model
= Lateral crack model

= Rehbider's model
= Intergranular crack model

* Mixed damage model

Macro . . . .
mechanism | Crack Extension Mechanism Step Formation Mechanism
= Powell and Simpson’s model = Step formation model
= Foreman and Secor’s model » Two stage impact zone model
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