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(a) High-speed 3D DIC test schematic (b) High speed photography
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(a) System calibration (b) Protection and shooting area
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Fig. 3 Calibration and speckle
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Fig. 9 Maximum principal strain field
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Study of the splitting crack propagation morphology using high-speed 3D DIC

Xu Zhenyang', Yang Jun®, Guo Lianjun'
(1. College o f Mining Engineering , University of Science and Technology Liaoning ,
Anshan 114051, Liaoning, China;
2. State Key Laboratory of Explosion Science and Technology »
Beijing Institute of Technology , Beijing 100081, China)

Abstract; To explore a method for control over the boulders splitting morphology, cylindrical concrete
specimens were penetrated by a linear-shaped charge, the splitting cracks” propagation and develop-
ment were photographed and the splitting development process of their 3D deformation characteristics
were analyzed using high-speed 3D DIC. The results show that the velocity of the crack propagation
within the data analysis region exhibits a tendency for a step-by-step increase. The peak velocity and
the average velocity are respectively 235. 52 m/s and 140. 89 m/s. The impact of the linear shaped-
charge jet plays a significant role in determining the splitting of the target so that the cracks of the tar-
get propagated symmetrically downward in an s-shape along the axis, and on its path the crack
showed three obvious inflection points, where branch cracks were produced whose propagation dis-
tance was below 5 cm. The shape and location of the main strain concentration determines the crack
propagation trend and path, and the tensile strain concentration occurs before the crack appears. The
specimen exhibits a quasi-static splitting and the cracks have a fairly even distribution.

Key words: mechanics of explosion; crack; High-speed DIC-3D; concrete; velocity; strain
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