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Model Test and Numerical Analysis of Resistance
Line Influence on Underwater Bench Blasting

WU Liang ,LIU Lin,YU Chuang ,ZHOU Jun-ru
( Engineering Technology Research Center in Intelligent Blasting of Hubei Province,
College of Science , Wuhan University of Science and Technology , Wuhan 430065 , China)

Abstract: The resistance line,as a core parameter in a blast design,is closely related to rock throwing distance
and fragmentation degree, thereby directly affecting the fragmentation effectiveness and the final shape of the blast
pile. Due to the significant complexity of an underwater blasting project, the factors affecting the effect of underwater
blasting are intricate and complex,so it is essential to explore the impact of resistance line parameters on underwater
bench blasting law through both drilling and blasting tests and numerical simulations using the FLUENT-EDEM cou-
pling method. Four resistance line cases(2 cm,4 ¢cm,5 cm,and 6.5 c¢cm) were tested. The results indicate that as the
resistance line parameter increases,the proportion of adequate energy used for rock fragmentation increases , resulting
in a larger blasting funnel volume. However, with further increases in the resistance line ,the explosive energy per unit
volume of rock decreases,and the stress wave reflection intensity weakens. Consequently, the inhomogeneity of blas-
ting block size first decreases and then increases with the resistance line. Additionally, numerical calculations effec-

tively replicate the model test blasting effects, demonstrating that using the FLUENT-EDEM fluid-solid coupling
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method to study underwater bench blasting fragmentation is practical and feasible.
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Fig. 1 Concrete bench blasting model ( unit; cm)
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Fig. 2 The damage of different resistance lines in drilling and blasting test
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Fig. 3 Fragmentation of different resistance line blasting test
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Fig. 9 Blasting breakage effect of different resistance lines
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