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Experimental research on damage and fracture by exploding waves on
surface of samples in deep water
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Abstract: Based on the experiments of exploding on the surface of the cement sample, the phenomenon of the rock damage and
fracture by shock waves in exploding was simulated. Through optimizing the experiment schemes and analyzing the experiment
phenomenon, the damage and fracture of the cement sample by the shock waves were qualitatively and quantitatively described
and explained. The damage and fracture was closely related with the initial damage, and the fracture form was closely related
with the ratio of explosive and sample scale. It was shown that the fracture on the prefab section could nearly substitute the
inner fracture of samples. The compressive area with finite permeability was found through simple experiments. It would be
helpful to investigation of fracture in exploding.
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Fig. 1 The photo of the sample
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Fig. 2 The in-situ photo of the exploding experiment
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Fig. 3 The photo with 3 fractures in failure zone
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Fig. 4 The photo with 1 fracture in failure zone
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Fig. 5 The photo of the compressive damage zone
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Fig. 6 The photo of the permeability test
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Fig. 7 The photo of tensile damage zone
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Table 1 Loading conditions for the sample

lhE P EA

—ANEE 15 g MHEEL+H15om SRR
—ANEE 15 g WHMEL +9em I FHER
A 1S5 g WHENEZ 48 em [ PR
— AN 415 g WEIEZ 48 em [H SR %K

oW —

&R 2 O RGAFFIER

Table 2 The characteristics for the hoop fracture ~ Hifii: cm
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1 9.5 3.0/4.5 5.5/5.5 22.5/19.0

2 11.0 3.0/3.0 4.5/4.0 24.0/21.5

3 12.0 4.0/2.5 5.0/3.0 23.5/22.0

4 15.0 6.0/1.0 5.0/6.0 23.0/19.0
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Fig. 8 The photo of tensile failure zone
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Fig. 9 The photo for the top surface of the sample

Fig. 10 The photo for the side face of the sample
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