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Uniaxial Tensile Behavior of Ultra-high Performance Concrete Containing
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Abstract: The uniaxial tensile behavior of ultra-high performance concrete containing coarse aggregate(UHPC-CA )
was experimentally studied. The coarse aggregate content, steel fiber content and aspect ratio were selected as the
main variables. The acting mechanisms of steel fiber and coarse aggregate were revealed. The results show that the
uniaxial tensile strength and deformation performance of UHPC-CA decrease with the increase in coarse aggregate
content, while the increase in steel fiber content and aspect ratio has a great enhancement effect on the tensile
properties of UHPC-CA. There is a good interfacial bonding strength between the steel fiber and matrix. After cracks
occur in the matrix, the tensile stress is mainly borne by the bonding force. The incorporation of coarse aggregate
weakens the uniformity of the spatial distribution of steel fibers, and introduces the weak coarse aggregate-matrix
interfacial transition zones, which adversely affect the tensile properties of UHPC-CA.
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Table 1 Mix proportions of UHPC-CA

Mix proportion/(kg+m ™)

Specimen o(steel fiber)/ %
Cement Silica fume  Slag powder  Quartz sand Water Admixture Basalt

A00SO 829 104 104 1265 166 33 0 0
AO0S2R60 813 102 102 1239 163 32 0 2
A10S2R60 730 91 91 1113 146 29 265 2
A20S2R60 647 81 81 986 129 26 530 2
A30S82R60 564 70 70 860 113 23 795 2

A20S0 663 83 83 1012 133 27 530 0
A20S1R60 655 82 82 999 131 26 530 1
A20S3R60 638 80 80 974 128 26 530 3
A20S2R30 647 81 81 986 129 26 530 2
A20S2R80 647 81 81 986 129 26 530 2
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Fig. 3 Failure surfaces of UHPC-CA specimens
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