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Effect of Aggregate Particle Size on Shear Performance of Modeled Aggregate Concrete
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Abstract: Through shear tests on modeled aggregate concrete specimens with three distinct aggregate particle sizes of 17, 23,
and 30 mm, this study investigates the influence of aggregate particle size on the shear performance and crack development
behavior of modeled aggregate concrete. The study clarifies the shear transfer mechanism in modeled aggregate concrete and
analyzes different aggregate particle sizes affect concrete’s shear performance. According to the results, as the aggregate size
increases from 17 mm to 30 mm, the peak load increases gradually and the growth rate decreases gradually. Correspondingly,
the shear slip at peak load also increases, with its growth rate accelerating. The Load — displacement curves for specimens with
the three aggregate particle sizes show approximately three stages: an initial rise, followed by a decline, and then either a
secondary rise or stabilization. The fracture condition of the aggregate influences the trend of crack width — slip curves.
Specimens with different aggregate particle sizes display distinct characteristics in terms of aggregate fracture and crack
propagation, with strain concentration areas correlating closely with aggregate fracture patterns. Specifically, smaller particles

tend to fracture, leading to mechanical interlock and friction between cracks to transfer shear forces; larger particles remain
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intact, relying on mechanical interlock and friction between the aggregate and mortar to transfer shear forces; medium - sized

particles exhibit transitional failure modes. Overall, specimens with varying particle sizes demonstrate distinct shear force

transfer characteristics.
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Table 1 Lists the main test results

Pri Paffk AR WEMMF D AR D mfirE AR BB AE

e K ME/AN BEAN  /mm o BfE/mm /KN BEAN /mm o B{E/mm
a 150 1.42 6.1 1.52
NAI7 b 19.6 16.6 1.05 1.29 9.1 7.0 1.05 1.49
¢ 151 1.39 5.9 1.91
a 225 1.32 6.0 1.33
NA23 b 22.5 22.3 1.55 1.34 1.5 8.7 1.59 1.36
¢ 220 115 8.7 1.16
a 191 2.28 15.8 2.61
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