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Experimental study on dynamic fracture characteristics of
sandstones under blasting
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Abstract: In order to study the fracture characteristics of sandstones under blasting loads, blast tests were carried
out on three kinds of sandstone specimens. By X-ray diffraction analysis and scanning electron microscope, the
composition of the sandstones and the microstructure of the propagation fracture surface of pre-cracks were
studied respectively. A numerical calculation model was established by ABAQUS code and the parameters of
mode I crack such as the crack propagation speed and the dynamic fracture toughness were obtained by using
experimental-numerical method. The test results show that the main failure mode of the sandstone around the
borehole is plastic failure, that the main failure mode of the crack propagation section is brittle fracture and that
the different compositions of the three sandstones result in different failure modes of microcrystal, different crack
propagation speeds and different fracture toughnesses. The propagation speed of the dynamic crack is not a constant,

and the propagation speed and the dynamic initiation toughness of the black sandstone are higher than those of the

red and green sandstones. It is also shown that the dynamic propagation toughness is inversely proportional to the
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propagation speed.
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Table I Dynamic parameters of three kinds of sandstone

i J UM S B ngi% AL e
p/mes ') Cs/(mes ") (G N-m? AL u, (kg * m )
Wb 3724 2364 33.8 0.21 2475
b 2897 1758 245 0.19 2317
HibE 2430 1260 125 0.26 2370
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Table 2 Ingredient and chemical formulas of three kinds of

sandstone
g FERIY
£igE: Sio,
s REERA: (Mg, Fe)arsAlias[Aly 25Siz75010](OH)s
BuwE
JiffA: Ca[COs]
Az B K{AL[AISi30,0](OH),}
£igE: Sio,
P J7Wk 47 Na[AlSiO4]-H,O

A Na[AlSi;Og)
HzfE: K{AL[AISi;0,0](OH).}
AP SiO,

HHE A Ca[AlSiOg),-4H0
KA Na[AlSi;Og)
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Fig.3 Diagram of the test system
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Fig.7 CPG voltage signal of a green sandstone specimen
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Fig.11 Determination of critical dynamic stress intensity factors
for a dynamic crack(a green sandstone specimen as an

example)
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Fig.12 Comparison of the dynamic fracture toughnesses of

three kinds of sandstones
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