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Abstract ; In this paper, the influence factors of single and multiple impact resistance of PVA-ECC-
reinforced composite beams are studied. The finite element solid model of PVA-ECC composite
beam is established by using ANSYS/LS-DYNA finite element software. The influence of
reinforcement parameters,impact velocity ,beam span and section size on the impact resistance of
PVA-ECC-reinforced composite beam is comprehensively considered. The results show that the
influence of reinforcement factors on the PVA-ECC-reinforced composite beam under impact is not
obvious at the beginning, but has obvious influence in the subsequent impact process, and the
higher the longitudinal reinforcement ratio in the beam,the smaller the displacement in the middle
of the beam span. The results show that the different span length has little effect on the initial
impact of PVA-ECC reinforced composite beams,but has significant effect on the middle and late
impact,and the displacement of the middle span decreases with the span length. The larger the
impact velocity is,the more obvious the local damage of PVA-ECC reinforced composite beam is,
and the larger the energy dissipation area appears in the middle of the beam span; The results show
that the section size has a little effect on the mid span displacement of PVA-ECC reinforced
composite beams, and the mid span displacement decreases with the increase of the short side
length of the section shape. The conclusion of this paper is that with the increase of impact times,
the mid span stress of PVA-ECC reinforced composite beam increases continuously ,and gradually
spreads to the whole mid span with the increase of impact times. Due to the energy dissipation
capacity and bridging effect of PVA fiber, PVA-ECC reinforced composite beams can dissipate
energy by developing multiple fine cracks after impact, which can resist multiple impacts,so as to
improve the safety of building structure.

Key words: PVA-ECC-reinforced composite ; impact resistance property ; failure characteristics;

repeated impact;numerical simulation
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Table 1 Test conditions and model parameters

BEnl o e PRI/ PR/ B/ iR IR x 58/
i A (R ) B SH MPa MPa mm Fis/kg mm
S1 20412;2910;P10@ 125 78.6 9.17 1900 50 150 x250
S2 2012;2910;P16@ 125 78.6 9.17 1900 50 150 x250
S3 2912;2010;P20@ 125 78.6 9.17 1900 50 150 x250
S4 2016;2P16; P10@ 125 78.6 9.17 1900 50 150 x250
S5 2920;2920;P10@ 125 78.6 9.17 1 900 50 150 x 250
L1 29412;2910;P10@ 125 78.6 9.17 700 50 150 x250
L2 2912;2910;P10@ 125 78.6 9.17 1100 50 150 x250
L3 2912;2010;P10@ 125 78.6 9.17 1 500 50 150 x 250
L4 2012;2910;P10@ 125 78.6 9.17 1900 50 150 x250
N1 2912;2010;P10@ 125 78.6 9.17 1 900 15 150 x250
N2 2012;2910;P10@ 125 78.6 9.17 1 900 30 150 x250
N3 2912;2910;P10@ 125 78.6 9.17 1900 50 150 x250
N4 20412;2910;P10@ 125 78.6 9.17 1 900 100 150 x250
N5 2912;2910;P10@ 125 78.6 9.17 1 900 200 150 x250
J1 2912;2010;P10@ 125 78.6 9.17 1 900 50 100 x 250
2 2012;2910;P10@ 125 78.6 9.17 1 900 50 120 x250
13 2012;2010;P10@ 125 78.6 9.17 1 900 50 150 x 250
C-S1 20412;2910;P10@ 125 78.6 9.17 1 900 50 150 x250
C-S4 2916;2P16;P10@ 125 78.6 9.17 1 900 50 150 x250
C-S5 2920;2920;P10@ 125 78.6 9.17 1 900 50 150 x 250
C-L2 2912;2910;P10@ 125 78.6 9.17 1100 50 150 x250
C-L3 2012;2010;P10@ 125 78.6 9.17 1 500 50 150 x 250
C-14 2012;2910;P10@ 125 78.6 9.17 1900 50 150 x250
C-N2 2912;2910;P10@ 125 78.6 9.17 1 900 30 150 x250
C-N3 20412;2910;P10@ 125 78.6 9.17 1 900 50 150 x250
C-N4 2912;2910;P10@ 125 78.6 9.17 1900 100 150 x250
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Fig.3 Schematic diagram of PVA-ECC beam beam under multiple impact
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