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Structural design technology of reusable blast-resistant caverns in hard rock mass
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BAI You-liang, YANG Jin-chao
(Laboratory of Intense Dynamic Loading and Effect, Northwest Institute of Nuclear Technology, Xi'an 710024, China)

Abstract: Chemical explosion in rock mass is an important method to study the seismic coupling effects, but the characteristics
of rock near the explosive always change or the propagation path of seismic waves always changes, which will bring bad
quality of seismic waves and higher engineering cost. An antiknock structure and its design method are presented to solve this
problem, in which the steel fiber-reinforced concrete is lined, and the experiments can be reduplicated. The numerical
simulation is performed on predicting the high-risk location of structural damages and the fracture modalities. Then, a structural
design project is established in allusion to the simulated results. In this closed facility, the chemical experiments with TNT
charge of hundreds of kiloliters magnitude are carried out repeatedly. Through the comparisons of damages on wall after
bursting, borehole sampling and borehole observation, it is confirmed that multiple explosions have no obvious effects on the
lining interface. The seismic signals of similar events in the same placement show good stability and repeatability, which
confirm that the blast resistant structure has achieved the expected design objective. This work may be provided as an
engineering case or technical reference.
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Table 1 Mechanical parameters of steel fiber-reinforced concrete
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Table 2 Concrete parameters of JH model
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Fig. 2 Distribution of damage in structure (JH model)
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Fig. 3 Displacements of key points on end face
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Fig. 7 Strengths of cubic specimen obtained on site
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Fig. 8 Damage forms in liner near explosive center after experiments (0.188 m/kg
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Fig. 9 Damage forms in rock mass near explosive center after experiments (0.197 m/kg
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Fig. 10 Borehole observations of hole No. 0
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Fig. 11 Borehole observations of holes from No.1 to No. 3
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Fig. 12 Seismic signals in similar events (station A)
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