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Effects of Polypropylene Fiber and Coarse Aggregate on Tensile Strength
of Ultra High Performance Concrete

CHEN Qian
( Wuhan University, Wuhan, Hubei 430072, China)

Abstract; The amount of cementitious materials can be effectively reduced by adding appropriate coarse aggregate into
UHPC without reducing its mechanical properties. Meanwhile, in order to improve the inherent weakness of concrete in
tensile strength, mixing polypropylene fiber and steel fiber into concrete can get better results. In consideration of three
factors of mass fraction (0% , 15% , 30% ) of coarse aggregate, aspect ratio (167, 280, 396) and volume fraction
(0% , 0.05% , 0.10% , 0.15% ) of polypropylene fiber, 18 batches specimens of UHPC were poured. Splitting ten-
sile test was conducted to analyze the tensile strength of UHPC, focusing on the effect of polypropylene fiber parameters
and mass fraction of coarse aggregate on the splitting tensile strength. Results of the test showed that, in the studied
range, the splitting tensile strength of UHPC decreases first then increases and then decreases again with the increase
in volume fraction of polypropylene fiber; with the increase in aspect ratio of polypropylene fiber, the splitting tensile
strength decreases first and then increases; the optimum polypropylene fiber proportion is with an aspect ratio of 167
and a volume fraction of 0. 10% ; the addition of coarse aggregate with a mass fraction of 15% do not have any negative
effects on the splitting tensile strength of UHPC, but when the mass fraction of coarse aggregate increases to 30% , the
splitting tensile strength of UHPC decreases significantly.
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