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Numerical simulation of dynamic compression of concrete with pores

GUO Yu, WU Xutao, WANG Baozhen, CHENG Changzheng, FENG Xuekai
(School of Civil and Hydraulic Engineering. Hefei University of Technology. Hefei 230009, China)

Abstract; In order to study the influence of pore size, quantity and location distribution on dynamic compres-
sive mechanical properties of concrete, the finite element model of concrete with randomly distributed spherical
pores was established by ANSYS parametric design language, and the split Hopkinson pressure bar(SHPB)
test of concrete with pores was numerically simulated by ANSYS/LS-DYNA. An empirical equation for pre-
dicting dynamic compressive strength of concrete with different porosity and number of pores under different
strain rates was proposed. The results show that the compressive strength of concrete with single spherical
pore decreases with the increase of pore size. However, when the positions of internal pores change, the com-
pressive strength is basically unchanged. With the same porosity, the compressive strength of concrete de-
creases exponentially with the increase of the number of pores, and finally tends to a stable value. The lower
the porosity, the smaller the number of pores when the compressive strength of concrete tends to a stable val-
ue. When the porosity is 1. 11%, there is no significant difference between the compressive strength of porous
concrete and that of single pore, which can be calculated according to single pore. The prediction results of
the empirical equation are in good agreement with the simulation results,
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