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Soundless Cracking Technology of Reinforced
Concrete Structure with Large Embedded Hole
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Abstract: A demolition scheme of temporary reinforced concrete structure based on soundless cracking agent is
proposed with large diameter hole embedded along its axis. Based on extended finite element method, the soundless
cracking process of a reinforced concrete beam with a section size of 500 mm % 500 mm is simulated. The simulation
results show that the main cracking propagation route is along the diagonal of the section. The results of strain energy
release rate indicate that the tensile stress accounts for the main motivation of cracking propagation. And the static
fracture process can be divided into three stages: elastic deformation, stable crack propagation and unstable crack
propagation. Aiming at the punching problem of static cracking with a large hole, a method of preventing the phenom-
enon of hole punching suitable for reinforced concrete structures is proposed. Furthermore , full-scale model tests have
proved the feasibility of soundless cracking with large embedded hole along the axis of a reinforced concrete struc-
ture.
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Fig. 1 Conventional arrangement of soundless crack hole
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Fig. 4 Strain energy release rate during crack propagation
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Fig. 5 Result of crack propagation simulation
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Fig. 6 Stucture of test model (unit;mm)
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Fig. 8 Blasting-prevention design
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