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Peridynamic Simulation of Damage Evolution
of Macro-porous Concrete Under Blasting Load
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(Hubei Provincial Intelligent Blasting Technology Research Center,
College of Science , Wuhan University of Science and Technology , Wuhan 430065 , China)

Abstract: For study the influence of macro-pore parameters on the damage evolution of concrete under static and
impact loads,a physical model of random pore structure was generated by MATLAB program based on Monte Carlo
method ,and the stress-strain process of macro porous concrete under uniaxial compression was simulated by a self-
programed peridynamic program. Furthermore, the accuracy of the calculation results was verified by uniaxial com-
pression experiments of concrete specimens with macro porosity of 0% ~40%. The concrete mortar specimens were
prepared with polystyrene spheres which melt at high temperature into voids. Finally, the crack germination and ex-
pansion of the macro porous concrete under blasting impact loads were simulated. The results show that the porosity
has a significant effect on the mechanical properties of macro porous concrete materials. With the increase of porosi-
ty, the density, compressive strength,elastic modulus and longitudinal wave velocity of samples continuously decrea-
ses, respectively. When the porosity reaches 30% , the effect of porosity on the axial compressive strength is weak-
ened,and the stress before the peak has a drop phenomenon. The concrete samples with zero porosity have obvious
compression shear failure mode under the impact load without confining pressure , while the existence of a large num-
ber of pores leads to tensile or shear failure of concrete skeleton. Under the same impact load , the failure of concrete
with large porosity is more severe,which indicates that porosity plays an important role in energy dissipation of con-

crete under impact load.
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Fig. 1 The bond in the material and point-to-point force
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Fig. 2 Schematic diagram of material space discretization
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Fig. 3 Materials for preparing porous specimens
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Fig. 4 Porous concrete specimen

K5 CTHiR%
Fig. 5 CT scanning system

3.2 LWHER
T LITIRARE T A B A S R 2 AR AR 1



H39% A1

RGN AE R h e A R R A LB B L s A ) ) 2L 25

TR R A LBR A A3 0, 1R A 5 P
SR J3E BRI A SN AN BTG, Bt 2 W FLI
XA LR EE A PERE IR 23

K6 ikff CT 14 ]
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Table 1 Mechanical property parameters of specimens with different porosity
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HO0004 2.107 413.8 32.330 21.2 2234
5 H1004 1.908 374.6 15.418 16.2 2143
10 H2005 1.823 357.9 13.846 15.0 2121
15 H3005 1.711 335.8 10.220 12.3 2059
20 C4002 1.608 315.7 5.897 9.7 1963
30 S3008 1.345 263.9 2.270 5.6 1860
40 S4008 1.182 232.1 2.193 2.6 1734
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Fig. 7 Principal stress-strain curves with different porosity
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Fig. 8 principal stress-strain curves with different porosity
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Fig. 10 Displacement load curve with different porosity
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Table 2 Damage evolution process of concrete specimens with different porosity
i %1 0.016 ms 0.048 ms 0.112 ms 0.16 ms

LBRE N 0%
LBk
R=2.5 mm

FLEE N 10%
FLBR kAR
R=2.5 mm

FLEE N 20%
LBkt
R=2.5 mm

LBy 30%
LBk
R=2.5 mm

FLBRZE Hy 40%
LBk
R=2.5mm
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Table 3 Damage evolution process of concrete specimens with different pore sizes
i %) 0.016 ms 0.048 ms 0.112 ms 0.16 ms
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