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Fig. 1 Schematic diagram of large diameter split Hopkinson pressure bar
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Fig. 4 Stress-strain curves of saturated concrete
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Dynamic mechanical properties of dry and saturated concretes
and their mechanism
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Abstract; We carried out SHPB tests on dry and saturated concretes using split Hopkinson and they
were compared with quasi-static mechanical tests. The results show that the dry and saturated con-
cretes produce an obvious strain rate effect; the ascending part of the stress-strain curve at moderate
strain rate is steeper than that of the quasi-static curve; the increasing amplitude of dynamic strength
of the saturated concrete, which has a stronger sensitivity to the strain rate. is nearly twice as that of
the dry concrete; and there is a threshold of the strain rate, i.e., it is only when the strain rate ex-
ceeds this threshold that the dynamic strength of the saturated concrete becomes stronger than that of
the dry concrete. Based on the experimental results, the equation showing the relationship between
the concrete strength and the strain rate at different saturations is established and given.
Key words: mechanics of explosion; threshold of strain rate; SHPB experiments; concrete; Stefan
effect
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