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Test on high pressure gas expansion rock fragmentation in hard rock tunnel

PENG Huai-de!, LIU Dun-wen!, CHU Fu-jiao?, JIAN Ying-hua'

(1.School of Resources and Safety Engineering, Central South University, Changsha, Hunan 410083, China;
2. School of Recourses and Environment Engineering, Shandong University of Technology, Zibo, Shandong 255049)

Abstract: In order to solve serious blasting vibration problem of the traditional drilling and blasting method for tunnel construction, a
new type of rock fragmentation technology—high pressure gas expansion rock fragmentation technology is provided. The values of
vibration velocity and effect of rock fragmentation received from field tests by high pressure gas expansion rock fragmentation
technology are compared and analyzed with that of traditional drilling and blasting method. The results show that high pressure gas
expansion rock fragmentation technology has smaller values of vibration velocity than the traditional drilling and blasting method at
the time of construction. The results also prove that it is feasible to use this technology in tunnel projects and the problem of high
vibration risk by traditional drilling and blasting method in the tunnel could be resolved through high pressure gas expansion rock
fragmentation technology. The high pressure gas expansion rock fragmentation technology provides a new way for relevant
engineering projects to break rocks.
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velocity
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Fig.1 Relative location of water conveying
tunnel to the tunnel
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Fig.2 Schematic of expansion pipe
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Fig.4 Hole pattern and detonator subsection
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Fig.5 Layout of vibration monitoring locations
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Table 1  Test results of high pressure gas expansion rock fragmentation technology
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Table 3 Comparison of vibration velocity between high pressure gas expansion rock fragmentation
technology and drilling and blasting method
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