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Experimental Analysis on Dynamic Characteristics and Failure Mode of
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Abstract: In order to analyze the rock dynamic characteristics and failure mechanism in the process of
generation, propagation and coalescence of cracks, a dynamic impact compression test for dolomite was carried out by
using improved split Hopkinson pressure bar apparatus. The dynamic impact characteristics of deep dolomite was
obtained. The impact failure morphology and mode of dolomite specimens were described by means of high— speed
photographic equipment. The results show that as the load strain rate increased from 41.5 s™' to 112.5 s™", the peak
dynamic compressive strength of dolomite increased from 104.53 MPa to 208.6 MPa, and the intensity peak appeared
earlier. The unit volume absorption energy increased linearly with the strain rate, and the size of the broken block
decreased with the increasing of unit volume absorption energy. Mesoscopic analysis of high —speed photography
showed that the larger the impact strain rate was, the earlier the failure occurred, the more serious the damage was.

The failure of the specimens was mainly formed on the fracture surface along the impact direction. There was no
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interaction between the fracture plane, which was the tensile failure caused by the poisson effect of axial impact.
Keywords: SHPB; deep dolomite; strain rates; failure mode; high—speed photography
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Table 1 Static mechanical parameters of dolomite

W R WE O WHY SR/ R/
#PE (MPa-s™') (kg-m™) (m-s') MPa GPa

Hz# 0.5 2 828 3918 71.24 434
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Fig.2  Dolomite specimens processing qualified
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Fig.5 Stress-strain curves with different strain rates
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Fig.6 Failure modes of dolomite with different strain rates
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Fig.7 Block rate vs. strain rate
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Table 2 Kinetic parameters and energy values of the specimens under different strain rates
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