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Teaching Experiment and Simulation Practice of Dynamic
Mechanical Properties of Materials in Blasting Engineering Course

LI Sheng-lin ,LIANG Shu-feng ,HOU Shi-jun
(School of Mechanics and Civil Engineering, China University of
Mining and Technology, Beijing 100083, China)

Abstract; 1t is an important content in the course of " Blasting Engineering" to master the dynamic mechanical
response of rock (body) under the action of blasting dynamic load. Since students majoring in civil or mining engi-
neering lack basic theories such as wave mechanics and rock dynamics,the teaching effect is poor when the knowl-
edge of dynamic mechanical properties of rock is explained in class,which will affect the subsequent learning of rock
breakage mechanism. Therefore , the Split Hopkinson Pressure Bar(SHPB) experiment of rock materials is applied to
the practical teaching of “Blasting Engineering”. By measuring the dynamic compression strength of rock samples
and observing the failure forms of specimens,students are guided to understand the dynamic mechanical response of
rock materials under different strain rates. The finite element software LS-DYNA is also used to simulate the SHPB
experiment ,and the process of stress wave propagation and rock failure is reproduced to achieve the demonstration
function of dynamic impact. Practice shows that this teaching method enables students to intuitively perceive the
stress wave propagation, clearly understand the dynamic failure mechanism of rock, master the relationship between
dynamic mechanical properties of rock materials and strain rate ,and lay a foundation for further study of blasting en-
gineering theory.
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Fig. 2 The Schematic diagram of SHPB experimental system
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Fig. 5 The static constitutive curve of sandstone
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Table 1 Static mechanical parameters of

sandstone specimens of ¢» 50 mm x40 mm

PUHIRE/  HRORIAE/ SR/

G 5 MPa 10-° GPa H{EE /A=

1 75.670 4230 23.980 0.217

2 73.430 4120 26. 680 0.211

3 77.630 4280 24.240 0.223

4 74. 680 4190 25.600 0.220

5 73.510 4160 24.400 0.210

6 76.240 4250 25.200 0.220
HE 75.193 4205 25.017 0.217
ik 1.641 59.582 1.020 0. 005
AR R 0.022 0.014 0.041 0.024
BIFEMH 1.012 1.008 1.023 1.014
FrifE(E 76.130 4239 25.600 0.220
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