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ABSTRACT: The rock fracturing during waterjet cutting is very complicated because rock is inhomogeneous and
anisotropic, compared with artificial materials (e.g., metal or glass). Thus, it is very important to verify the effects of rock
properties on waterjet rock cutting performance. Properties affecting the rock cutting efficiency have been variously
described in the literature, depending on the experimental conditions (e.g., water pressure, abrasive feed rate, or standoff
distance) and rock-types studied. In this study, a rock-property-related literature review was performed to determine the key
properties important for waterjet rock cutting. Porosity, uniaxial compressive strength, and hardness of the rock were
determined to be the key properties affecting waterjet rock cutting. The results of this analysis can provide the basic
knowledge to determine the cutting efficiency of waterjet rock cutting technology for rock excavation-related construction.
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Table 2. Major rock properties affecting waterjet performance

Grain size/ . . Modulus . Elastic
. .. |Compressive| Tensile Fracture Abrasion
Density | surface | Porosity i — of S p— Hardness resistance | V2V€
area elasticity velocity
. O
Singh and Huck
e O Schmidt
(1970) hammer
Summers O
(1972) O Shore
hardness
Crow
(1974) O
Nakajima and
Todoroki O
(1984)
Grattan-bellew @)
and Vijay O Volume of]
(1986) crack
Agus et al.
(1993) O O
Miranda et al. .O
(1993) O Vickers
hardness
Momber and
Kovacevic O O
(1997)
Karakurt et al.
(2011) O
Karakurt et al.
(2012) O O
. o o
Engin O O Shore Bohme
(2012) hardness surface
abrasion
. O O
Aydin et al.
Y (013) O Water O Vickers
absorption hardness
Engin et al. O
Shore O
(2013) hardness
Oh and Cho
(2014) O
O
Momb
(;;rll 4§r O O Indentation
hardness
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