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Influence of Steel Fiber Content and Aspect Ratio on Construction and

Mechanical Properties of Ultra-high Performance Concrete

WANG Huan'*’, LUO Pengfei"*’, DUAN Xinzhi"*’
(1. Shanghai Municipal Planning and Design Institute Co., Ltd., Shanghai 200031, China; 2. Shanghai Urban Construction Investment
Urban Development Research Institute Co., Ltd., Shanghai 200031, China; 3. Shanghai Urban Road Domain Ecological Engineering
Technology Research Center, Shanghai 200031, China)

Abstract: The influences of different steel fiber contents (1.5%~2.5%) and aspect ratios (65, 80 and 90) on the
construction and and mechanical properties of ultrahigh performance concrete (UHPC) are studied. By conducting
scalability tests, fluidity tests, compressive strength tests and direct tensile tests on dumbbell-shaped specimens, the
effect laws of different parameter combinations of steel fibers on the construction performance and mechanical indicators
of concrete are systematically analyzed. The research result shows that as the steel fiber content and aspect ratio
increase, the scalability and fluidity of UHPC are gradually decreasing. Within a certain range (above a content of
2.0%), the compressive strength and tensile properties significantly improve, exhibiting strain-hardening behavior with
the ultimate tensile strain reaching over 3 000ue. The results can provide a reference for the proportion design of steel
fiber-reinforced UHPC.

Keywords: steel fiber; ultra-high performance concrete (UHPC); scalability; compressive strength; ultimate tensile
strength; strain hardening
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