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Figure 1 (Color online) Influence of the critical erosion value &; ical
on the cracks and failures in concrete slabs subjected to contact
explosion.
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Figure 2 (Color online) Influence of the critical erosion value &; iical
on the cratering and scabbing failures in concrete slabs (a) and residual
velocities of projectile (b).
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Figure 3 (Color online) Influence of the critical erosion value 4, ical

on the cracks and failures in concrete slabs subjected to contact blast
loading.
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Figure 4 (Color online) Influence of the critical erosion value 4, ical
on the cratering and scabbing failures in concrete slabs (a) and residual
velocities of projectile (b).
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Figure 6 (Color online) Comparison of fracture location of the
specimen between numerical prediction and experimental observation
[20].
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Figure 7 (Color online) Comparison of time-strain history curves
between numerical simulation and test data.
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Figure 8 (Color online) Numerical predicted cracks and failures in
concrete slab by the SPH method and the Kong-Fang model.
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Figure 10 (Color online) Numerical predicted damages and failures of Shot No. 2-3 by the Kong-Fang material model combined with SPH method.
(a) Damage in frontal surface; (b) damage in distal surface; (c) cratering and scabbing failures.
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Figure 11 (Color online) Numerical predicted damages and failures of shot No. 1-1 by the Kong-Fang material model combined with SPH method.
(a) Damage in frontal surface; (b) damage in distal surface; (c) cratering and scabbing failures.
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Numerical predictions of failures in concrete structures
subjected to intense dynamic loadings using the Smooth Particle
Hydrodynamics method

KONG XiangZhen & FANG Qin’

College of Engineering Defense, the Army Engineering University of PLA, Nanjing 210007, China

Typical failures such as cratering and spalling are frequently observed on the frontal and distal surfaces of concrete
structures when subjected to blast and impact loadings. Numerical predictions of these failures call for an accurate
material model and an appropriate algorithm, which is a topic of current research. In this paper, the inherent limitations of
the frequently-used finite element method to predict dynamic failures in concrete with the aid of element erosion
technique are firstly discussed. Motivated by the natural advantages of the meshfree method to describe the high
deformation and large strain situations, the Smooth Particle Hydrodynamics (SPH) method is then combined with our
recent KFCW material model to numerically predict dynamic failures in concrete structures. By comparing the numerical
predicted failures with the post-test observations of two field tests, it is demonstrated that the SPH method combined with
the new material model provides a promising way to predict the dynamic failures without introducing empirical and
artificial parameters.

penetration, blast, damage and failure, concrete material model, mesh-free method
PACS: 47.11.Fg, 43.28.Mw, 79.20.Ap, 45.40.Gj
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