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Mechanical Properties of Ultra-high Performance Concrete Containing Coarse Aggregate
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2. Joint National Engineering Laboratory of Traffic Civil Engineering Materials, Chongqing Jiaotong University, Chongqing 400074,
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Abstract: Effects of coarse aggregate content and particle size on mechanical properties of ultra-high performance concrete (UHPC)
with river sand as a coarse aggregate replacing quartz sand were investigated. The results show that the cube compressive strength and
axial compressive strength of UHPC matrix are obtained at the coarse aggregate filling content of less than 400 kg/m®. The cube
compressive strength and axial compressive strength decrease when the filling content of coarse aggregate further increases. The
increase of particle size of coarse aggregate has a strengthening effect on the cube compressive strength and axial compressive
strength of UHPC matrix, while the particle size of coarse aggregate has little effect on the UHPC flexural and splitting tensile
strength. The UHPC initial crack strength, peak strength, initial crack deflection, peak deflection and energy dissipation decrease
slowly with the increase of coarse aggregate filling content. The strength and energy dissipation in each stage decrease with the
increase of particle size of coarse aggregate, while the initial crack deflection and peak deflection have a slow increasing trend with
the increase of particle size of coarse aggregate, and the toughness index decreases gradually with the increase of aggregate filling
content and particle size.

Keywords: ultra-high performance concrete; coarse aggregate; compressive strength; flexural tensile properties; elastic modulus;
flexural toughness
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Table 1 Mix ratio of ultra—high performance concrete (UHPC)

Mass fraction/% Dosage of aggregate/(kg-mﬁz) Water-binder

Sample No. .
ratio
Cement Silica fume Slag powder Flyash  Quartz flour Water reducer  Fibre 3~5mm 5-8mm  8-10 mm
Al 57.7 11.5 5.8 5.8 19.2 1 2.5 0 0.16
A2 57.7 11.5 5.8 5.8 19.2 1 2.5 200 0.16
A3 57.7 11.5 5.8 5.8 19.2 1 2.5 400 0.16
A4 57.7 11.5 5.8 5.8 19.2 1 2.5 600 0.16
A5 57.7 11.5 5.8 5.8 19.2 1 2.5 800 0.16
A6 57.7 11.5 5.8 5.8 19.2 1 2.5 400 0.16
A7 57.7 11.5 5.8 5.8 19.2 1 2.5 400 0.16
L YN M R . = =
1.3 #H& FERHFENL, REHITRY A 6 min: F1ILEY,

R EBER R A ARSNGB BN R 5
AL, TFEIHLaTHF 2 min J5, FERES,
T-H 1 min; F1ERE G, I PR 27 4E 06 A\ 57 80

PERRGF B K BINGERENL, R 2 min, TFRRRS;
FRBERE 2 mine FEETEEAUR, A AR OB OB
IO RS B ATV I TR, R
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Fig. 1 Effect of coarse aggregate on the working property of UHPC
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Fig. 2 Effect of coarse aggregate on compressive strength of UHPC
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Fig. 3 Effect of coarse aggregate on bending performance of UHPC
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Fig. 5 Effect of different coarse aggregate content on bending toughness and initial crack strength of UHPC samples
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Fig. 6 Effect of different coarse aggregate size on bending toughness and initial crack strength of UHPC samples
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