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Abstract; Energy-relief blasting technique has achieved good results on land, however, its affect in underwater
blasting engineering is still unclear. In order to study the damage control effect of energy-relief blasting technique in
underwater blasting, three groups of underwater energy-relief blasting tests and a group of conventional comparative
blasting tests were carried out with the aid of water medium explosion vessel ,and the blast-induced damage detection
of rock mass model was executed based on piezoelectric wave method combined with signal energy analysis. The re-
sults show that the damage distribution of all specimens is larger than the base part,and the middle part is larger than
both sides; the damage increases with the increase of the charge,and the model has been basically destroyed when
the charge is 3 g PETN; The blasting damage factor obtained by piezoelectric wave method combined with energy a-
nalysis can truly reflect the damage of rock mass; Under the same charge conditions,the damage to the base part of
the energy-relief blasting technique is 33% less than that of the conventional blasting technology. The underwater en-
ergy-relief blasting technique has a good damage control effect. The results of model test can provide reference for
blast-induced damage control engineering.

Key words: underwater drilling blasting; blast-induced damage; piezoelectric transducer; blast-induced dam-

age detection; the water medium explosion vessel
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Table 1 Physical and mechanical

parameters of concrete model
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Fig. 1 Schematic diagram of damage test point marking
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Fig. 2 Pulse signal for excitation
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Fig. 3 Piezoelectric signal acquisition and analysis system
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Fig. 4 Charge structure and stress wave reflection and

transmission of energy-relief blasting technique
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Table 2 List of model experiment schemes
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Fig. 6 The water medium explosion vessel
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Fig. 7 Macroscopic damage of specimens after blasting
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Fig. 9 Damage of each measurement point of four specimens
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