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Abstract: The differences in rock mechanical behavior significantly influence mine disaster protection. To

investigate the size effect of granite and sandstone under dynamic impact, the impact compression tests on
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sandstone and granite specimens with length-to-diameter ratios of 0.5, 0.6, 0.7, 0.8, 0.9 and 1.0 using split
Hopkinson pressure bar (SHPB) system at an impact pressure of 0.75 MPa were conducted. The stress-strain
curves, compressive strengths, peak strains, and elastic moduli of sandstone and granite specimens with varying
length-to-diameter ratios were examined. The analysis of energy for rocks with different length-to-diameter ratios
is included. The differences between sandstone and granite during the impact process using digital image
correlation (DIC) and sketches were compared, and the rock fracture morphologies were analyzed. Furthermore,
the relationship between rock failure and slab length using the Euler formula were examined. The results indicate
that the two types of rock exhibit distinct and common patterns. The stress-strain curve of sandstone is relatively
“smooth”, while the slope changes at each stage of the stress-strain curve for granite are pronounced. The variation
in sandstone strength with length is greater than that of granite. Specifically, the compressive strength of sandstone
is positively correlated with the length-to-diameter ratio, increasing as the ratio rises. In contrast, granite shows no
significant size effect on strength. The peak strains of both sandstone and granite are negatively correlated with the
length-to-diameter ratio, decreasing as the ratio increases; notably, the reduction in peak strain for sandstone is
more substantial than that for granite. The elastic moduli of both sandstone and granite are positively correlated
with the length-to-diameter ratio, with both increasing as the ratio grows. However, the increase in elastic modulus
for sandstone with length is less than that for granite. In these tests, transverse cracks were observed on the
surfaces of both sandstone and granite. As the length increased, the energy dissipation per unit volume of rock
decreased, and the energy dissipation rate for sandstone was lower than that for granite. Additionally, as the
length-to-diameter ratio increased, both rocks were more susceptible to fracturing. The buckling stress of the
surrounding rock exhibited a negative correlation with length under dynamic loading conditions. The findings of
this study can provide valuable insights for the stability control of roadway surrounding rock.

Key words: rock mechanics; compression test; mechanical properties; size effect; buckling failure
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Fig.3 Stress wave equilibrium diagrams of sandstone and granite
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Table 1 Physico-mechanical properties of sandstone and granite

BRSO HREKE SHURRE  IREENAE e

Byl L/mm o /MPa £/1072 Eso/GPa
25 41.882 1.312 13.002
30 66.568 1.233 13.403
35 70.173 1.079 16.112
=
40 71.283 0.785 17.303
45 84.874 0.842 22.301
50 117.88 0.718 36.214
25 334.25 0.247 38.921
30 346.678 0.224 51.908
e 35 348.25 0.198 68.406
Ak
40 349.65 0.167 77.005
45 358.403 0.142 105.602
50 356.125 0.131 121.011
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Fig.4 Stress-strain curves of specimen with different lengths
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Table 2 Energy properties of rock specimen with different

lengths
TR
BEERE O REE BN e L AR
KM Limm W] Wi/T Wil Wyl (1073 J“. % n
mm )

25  591.173 350.243 204.169 36.761  0.749 0.062
30 595.221 322.209 259.503  13.509  0.229 0.022
35 600.841 254.192 273591 73.058 1.063 0.121

s
40  584.490 256.194 312.083 16.213  0.206 0.027
45 589.130 193.244 334773  61.113  0.692 0.103
50 593.116 116.689 460.714 15.713  0.160 0.026
25  549.467 229.157 73.465 246.845 5.028 0.449
30 596.616 105.870 163.629 327.117  5.553 0.548
w35 576332 93.082 159.533 323.717 4.710 0.561
H 40 599.985  76.562 225.049 298.374  3.799 0.497

45 575203  98.889 157.418 318.896  3.609 0.554
50  594.575 245.137 45242 304.196  3.098 0.511
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Fig.8 Relation between length of rock specimen and energy
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