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Dynamic Response Characteristics of Saturated Mudstone Under Impact Load
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China)

Abstract; To analyze the damage effect of drilling and blasting in construction on the surrounding rock of roadway, a
Hopkinson pressure bar ( SHPB) test and numerical simulation were carried out to investigate the dynamic response
characteristics of saturated mudstone under one-dimensional impact load. Under impact with different strain rate, rock
samples undergo four deformation stages, including compaction, quasi-elasticity, yielding and unloading. The saturated
mudstone has its dynamic elastic modulus in a linear relationship with the strain rate. As the strain rate increases,
dynamic fragmentation of the rock samples is significantly enhanced, and the energy dissipation of saturated mudstone
also correspondingly increases. The mean error between the peak stress obtained from the numerical simulation and the
experiment is 7.9%, which accurately reflects the dynamic characteristics, such as morphology of mudstone
fragmentation and dynamic stress-strain relationship, under impact with different strain rates. The strain rate effect of
mudstone indicates that blasting disturbance will continuously change its energy state, so dynamic monitoring should be
strengthened for the deformation of surrounding rock during tunneling.
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Fig.1 Particle size distribution curve of mudstone
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Table 1  Physical properties of mudstone
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Fig.2  Numerical model of rock sample
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Fig.3 Dynamic stress-strain curves of saturated mudstone
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Table 2 SHPB test parameters of saturated mudstone
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Fig.4 Morphology of saturated rock fragmentation under impact
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of broken rock and strain rate
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Fig.6 Principle stress nephogram of mudstone failure by impact
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experiments and simulation
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