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Fig.1 Schematic diagram of pre-split pressure relief blasting

operation
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Fig. 2 Diagram of reflection of P wave on free surface of

BiE

roadway
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Fig.3 Microelement stress of wave front and roadway

surrounding rock
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Tab.1 Mechanical parameters of rock
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Tab.3 Parameters of air
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Fig. 7 Variation of synthesized PPV of surrounding rock near roadway under different initial in-situ stress
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Characteristics and stability of dynamic response of a high in-situ stress
roadway under blasting vibration

QIAO Guo-dong'?, LIU Ze-gong"?, GAO Kui', LIU Jian', FU Shi-gui**
(1.School of Safety Science and Engineering, Anhui University of Science and Technology, Huainan 232001, China;
2.Institute of Energy, Hefei Comprehensive National Science Center, Hefei 230031, China)

Abstract: To investigate the dynamic response characteristics and stability of a high in-situ stress roadway rock enclosures under
blasting vibrations, the comprehensive gas management lane of Pan San Mine in Huainan is used as the engineering background.
The research method of theoretical analysis of the blasting operation disturbing the roadway envelope rock model is established.
Based on the stress wave propagation theory and the wave front momentum conservation theorem, the vibration equations for the
roadway envelope under blasting vibration are derived. The theoretical analysis is then supplemented by the use of numerical simu-
lation research methods from the perspectives of PPV (Peak Particle Velocity) attenuation characteristics and stress distribution
patterns of the roadway envelope. The stability of the roadway envelope is analyzed based on the simulation results. Differences in
the angle of incidence of blast stress waves lead to different dynamic response characteristics in different areas of the roadway enve-
lope. These conclusions are drawn from the roadway envelope vibration equations. As the burst core distance increases, the PPV
of the surrounding rock near the profile face of the roadway fluctuates and the maximum peak vibration velocity is obtained at the
free face. In-situ stress has a suppressive effect on the PPV of the roadway envelope. The greater the ground stress is, the more ob-
vious the suppressive effect will be. There are differences in the sensitivity of the PPV of the envelope to ground stress at different
locations in the roadway. As the magnitude of the in-situ stress increases, the force state of the roadway envelope under blast vibra-
tion changes from tensile shear to compressive shear, and the maximum principal and shear stresses increase. The study reaches
the conclusions that as the depth of burial increases, the ground stress factor cannot be ignored when assessing the stability of the
tunnel envelope under blasting vibration. In addition to the straight walls of the roadway, the corners and arch walls are also hazard-

ous areas that should be reinforced and monitored for the Pan San Mine project site.
Key words: in-situ stress;dynamic response ; blasting vibration;surrounding rock instability ; peak particle vibration velocity
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