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EXEPERIMENTAL STUDY ON DYNAMIC MECHANICAL PROPERTIES
OF FIBER REINFORCED HIGH STRENGTH CONCRETE
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Abstract: A large size Split Hopkinson Pressure Bar (SHPB) of 75mm was used to study the dynamic
mechanical behavior of fiber reinforced high strength concrete under an impact loading. The impact compression
experiments with three different strain rate ranges were conducted for steel fiber reinforced high strength concrete
specimens and polyvinyl alcohol fiber (PVA) reinforced high strength concrete specimens with three fiber
contents. The results show that at high strain rate, the dynamic stress-strain relationships are strain rate dependent.
It means that the fiber reinforced high strength concrete is sensitive to the strain rate. The failure stress and failure
strain increase with increasing the strain rate. The energy absorbing capability of the steel fiber and PVA fiber in
concrete is exhibited in the process of the material failure only after the peak stress is reached. The mechanism of
the toughness increasing effect and energy absorbing of fiber reinforced high strength concrete is also analyzed
and discussed.
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Fig.1 Sketch map of SHPB experimental equipment
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Fig.2 Schematic of strain sensors layout on the incident bar

and the transmitter bar
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Table 1 Concrete mixture ratio of PFRHSC
Y RER R R (kg/m®)  RERI%)  BERI%) W) KIREE K (%) W% PVA S4B R/ (kg/m’)
PFRHSCO0.5 650 5 10 20 0.22 1.5 0.4 6.5
PFRHSCI1.0 650 5 10 20 0.22 1.5 0.4 13
PFRHSCI1.5 650 5 10 20 0.22 1.5 0.4 19.5
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Fig.4 Stress-strain curves of steel fiber reinforced high
strength concrete specimens under impact loading
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