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Experimental Study of Uniaxial Tensile
Characteristics of Ultra-high Performance Concrete

HU Aoxiang', LIANG Xingwen'", YU Jing', SHI Qingxuan', LI Lin®
(1. School of Civil Engineering, Xi an University of Architecture and Technology, Xi'an 710055, China;
2. Shaanxi Jianyan Structural Engineering Co Ltd, Xi'an 710082, China)

Abstract: In order to investigate the effect of fiber volume content on tensile characteristic of Ultra-
High Performance Concrete (UHPC), 6 groups of “8” shape specimen were designed, and uniaxial tensile
test was performed after 28 days standard curing, the complete tensile stress-strain curves were gotten,
the effect of fiber volume content on tensile strength, peak strain and toughness of UHPC were analyzed.
Test results show that the fiber volume content can be as much as 5% without workability problem, its
tensile strength and peak strain are 8. 50 MPa and 1 619 pe respectively; with the fiber volume content in-
crease the tensile strength, peak strain, compressive strength and toughness increase as well, the uniaxial
tensile constitute of UHPC was finally proposed based on the test results. The results of this paper provide
a reference for the application of UHPC material.
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Fig. 1 Measurement of the specimen
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Fig. 2 Apparatus for the uniaxial tensile test
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Fig.3 Pre-peak stress-strain curves for two extensions
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Fig.4 Failure mode of the uniaxial tensile test
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Tab.1 Results of the uniaxial tensile test
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Tab.2 Comparison of calculation results and test results

i X% fE/MPa 5/ MPa WHH/ KR E
1 4.76 4.76 1.00
2 5.37 5.44 101
3 5. 60 6.12 1.09
4 6. 37 6. 80 1.07
5 7.54 7.47 0.99
6 8.50 8.15 0. 96
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Fig. 7  Average curves of the uniaxial tensile test
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