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Analysis on Water Decoupling Charge on Blasting Model and Blasting Effect
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Abstract: Aiming at the optimization problem of decoupling charge medium for water and air in the tunnel
blasting construction, the blasting calculation model of the solid—liquid —gas three phases, which is based on the
thermodynamics detonation theory and the fracture mechanics theory, is proposed. The blast—hole pressure variation
with time, the stress field of the surrounding rock variation with time and space as well as the stress intensity factor at
the crack tip are analyzed. Results show that the crushing zone radius of coupling charge is bigger than the decoupling
charge of water or air when the axial decoupling coefficient is equal. Moreover, the crushing zone radius of the water
decoupling charge is greater than that of the air decoupling charge under the same charge structure. For different axial
decoupling coefficients, the radius of the fracture zone that contains both water and air is larger than that of the
coupling charge condition. In addition, the action time of blast—hole pressure is prolonged during the water decoupling
charge process. When the axial decoupling coefficient ranges from 1.6 to 3, the blasting effect of the water decoupling
charge is better than that of the air decoupling charge. The conclusions obtained in this paper can be used to guide
and optimize the blasting construction on site.
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Fig.1 Blasting calculation model of the
solid-liquid-gas three phases
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