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Mesoscale Numerical Simulation and Experimental Study on
Anti-explosion Steel Fiber Reinforced Concrete Slab
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Abstract; Based on the random distribution characteristics of fibers,the cross-weighting of steel fibers was im-
proved,and a non-overlapping random delivery method was designed. Besides, a three-dimensional mesoscale model
containing steel fibers,steel bars,and concrete was established by MATLAB and ANSYS/LS-DYNA. Meanwhile, the
correctness and validity of the mesoscopic finite element model was verified by the SFRC explosion experiments as
the fiber volume contents is 0. 6% ,1.2% and 1. 8% respectively. Furthermore , the effect of different length-diameter
ratios and thicknesses of the slab on the performance of the anti-blast structures was studied. The results show that
the established model of the steel fiber reinforced concrete can reflect the structure damage and destruction behavior
well when it withstands the super dynamic load from the explosion. With the increase of the fiber volume content,the
local anti-seismic collapse effect of the SFRC slab is significantly enhanced. Under the same conditions of fiber vol-
ume content and explosion form, the overall anti-explosion performance of the structure increases with the increase of
the length-diameter ratio and the thickness of the slab,and with the decrease of the damage degree. The volume of
blasting crater on the blast-receiving surface is little changed. However,the crater on the back of the blasting surface
is decreased obviously. Finally, the anti-blast performance of the structure is optimized with the volume content of
1. 8% ,the length-diameter ratio of 60 ,and the slab thickness of 11 cm.

Key words: steel fiber reinforced concrete slab; mesoscopic numerical model; contact explosion; fiber volume

content; length-diameter ratio
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Fig. 1 Spatial coordinate position of steel fiber
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Table 1 C60 concrete material parameters

RO/(kg - m™>) G/GPa A B c N F./MPa
2500 20.8 0.93 1.6 0.008 0.79 61
T/MPa EPSO EFMIN  SFMAX/MPa  PC/MPa uc PL/GPa
4.84 1 0.004 7 20.3 6.6E -4 1
UL D, D, K,/MPa K,/MPa K,/MPa FS
0.072 0.04 1 85 -171 208 0
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Table 2 Material parameters of rebar and steel fiber

MEEAE RO/(kg-m™®) E/GPa PR/TRH  FY/MPa G/GPa B CTEHN P/EEH FS/TEHN
W 7850 210 0.3 235 2.1 0 40 5 0.40
B 4 7850 210 0.3 235 2.1 0 40 5 0.01
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Table 3 Explosive and equation of state parameters

FEZHARA %% RO/ (kg - m™?) B# D/ (m-s™!) C-JIgHE/GPa A/GPa B/GPa R, R, w E/(J-m™)
TNT 1630 6930 373 3.747 4.15 0.9 0.35 6€9
IE:ABR R, .0 HIFEERESHEGE R B (AT ZG IRT 16 P RE s V AR AR,

Fd4 ZEEREFESH
Table 4 Air and equation of state parameters
RO/ (kg - m-a) Gy G G, Gy G, Gs Gs E, v
1.25 0 0 0 0 0.4 0.4 0 2.5000E-6
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Fig. 2 Model design and sensor layout( unit; mm)
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