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Abstract; To investigate the dynamic damage characteristics and energy evolution of sandstone in aquatic environments
after engineering disturbance and blasting vibration, a split Hopkinson pressure bar (SHPB) was used to test three
groups of saturated and dried sandstone with different initial damages. A statistical damage constitutive model was
established by introducing initial damage and degree of saturation, which was then used in combination with damage
curves to analyze the whole-process damage mechanism of sandstone with initial damage. It is found that the stress-strain
curve of sandstone can be divided into four parts based on energy evolution. After reaching peak stress, things change.
Elastic energy begins to release and a significant energy hysteresis phenomenon occurs throughout the failure process. At
the same strain rate, the degree of fragmentation gradually increases as the initial damage becomes greater and sandstone
is more saturated. The theoretical stress-strain curve of the modified damage constitutive model is in better coincidence
with the practical one, presenting the highest correlation coefficient (0.991). The mechanism for whole-process
sandstone damage can be characterized by the established damage curves. Furthermore, the initial damage and

saturation-induced damage of sandstone are equivalent to its load-induced damage to a certain extent.
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Table 1  Physical properties of sandstone samples
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Table 2  Fitting parameters for constitutive model of sandstone

with different initial damage and saturation damage

W Hi8ue Bk Ess  WRMEHR ) E(EN AR P&
BHE w/(m-s')  m/% o,/MPa &, AHIR R EL
Sl 3290 - 55.367 0.007 22 0.991
S2 3160 - 53.810 0.008 61 0.973
S3 2960 - 51.370 0.009 78 0.982
S4 3180 2.18 48.841 0.007 15 0.941
S5 3020 2.96 45.950 0.008 43 0.958
S6 3260 3.12 41.382 0.008 91 0.960
S7 3250 -0.20 55.991 0.007 63 0.964
S8 3150 -0.30 55.887 0.009 01 0.952
S9 3010 -0.40 51.966 0.009 05 0.988
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