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Dynamic strength enhancement mechanism of a fully-graded concrete beam

DU Cheng-bin SUN Li-guo JIANG Shou-yan CHEN Yu-quan
College of Mechanics and Materials  Hohai University ~Nanjing 210098  China

Abstract The dynamic strength enhancement mechanism of a fully-graded concrete beam was studied based on
mesomechanics. Assuming that the concrete composites are composed of aggregate particles cement matrix and an
interface transitional zone 1TZ  the numerical aggregate models were generated randomly based on the actual aggregate
grade of fully-graded concrete. A plastic-damage model for concrete in which strain softening was taken into
consideration was adopted. The material parameters of the aggregate particles cement matrix and I'TZ were identified
through a static flexural-tension experiment. Based on the identified parameters the dynamic flexural-tension failure
process of the fully-graded concrete beam was numerically simulated under an impact load. The effects of inertia and
strain rate on the dynamic increase factor Sy were analyzed. The results show the following a The inertial effect
on the limited load could be neglected when the strain rate was lower than 8s' when the strain rate was greater than
8s1 the inertial effect on Sy of the fully-graded concrete beam increased. b When the strain rate was lower than
205! the strain rate had a significant effect on Sy whereas the Spp was mainly controlled by the inertia effect. In

addition the effect of initial damage on the failure load of the fully-graded concrete beam was studied.
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Fig. 2 Aggregates and meshes in heterogeneous composites
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Fig. 5 Loading curves for calculation
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Table 1 Material parameters for each phase adopted in the calculation
/GPa /MPa /mm
40.0 0.17
40.0 0.21 0.08
55.5 0.16 0.08
35.0 0.16 0.08
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Fig. 3 Comparison of numerical and experimental results
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Fig. 4 Comparison of crack shape between numerical and experimental results
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Fig. 6 Curves of load-displacement at mid-span obtained

bv calculation
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Fig. 7 Effect of inertia of material on Sp
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Fig. 8 Damage to heterogeneous area under dynamic load
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Fig. 11 Comparison of curves of load-displacement
at mid-span for concrete with
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Fig. 12 Crack shapes of specimens with different porosities
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