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Experimental Study on Cumulative Damage of Rock-like
Materials under Underwater Explosion Loading

SI Jian-feng"" ,ZHONG Dong-wang""
(a. Hubei Province Key Laboratory of Systems Science in Metallurgical Process;

b. College of science, Wuhan University of science and technology , Wuhan 430081 , China)

Abstract; In the construction of underwater blasting engineering, structures such as pre-reserved rock masses or
surrounding bridge piers will be damaged under the impact of water shock waves generated by the explosion. This
kind of damage will be accumulated during multiple cycles of operations. In order to study the damage accumulation
mechanism of underwater rock like materials, the impact loads produced by underwater explosions with small equiva-
lent explosive charges were used to circularly act on the standard specimen casted by high-strength gypsum powder.
The high-speed time history curves of the load acting on the specimens were recorded by a high-speed camera and an
underwater shock wave test system, and uniaxial compression tests were carried out on the samples after damage.
Through the o-& curve,the cumulative damage evolution process and mechanism of the specimen with the number of
damages were analyzed and the cumulative damage law of underwater rock-like materials under the cyclic shock wave
loads is obtained. It can provide reference for the safety protection of pre-reserved rock mass or buildings in underwa-
ter blasting.
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Fig. 2 Test and initiation system
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Fig. 3 Typical shock wave time history curve
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Fig. 4 Process of blast wave action
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F37E A3

wol1]s (5
e

6 LA 4 S 0 e IR R 2C

Fig. 6 Specimen failure mode after uni-axial compression test

3.3 RitHGam
MRAEFCL) R AR A i, sl 7

®1 BHEHLEHIE

Table 1 Experimental data of uniaxial compression
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Fig. 7 Change trend of damage variable with damage times
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