Journal of the Korea Institute for Structural Maintenance and Inspection
Vol. 19, No. 4, July 2015, pp.049-056
http://dx.doi.org/10.11112/jksmi.2015.19.4.049

M 280 0E 20ds

pISSN 2234-6937
eISSN 2287-6979

=32 E9| IFAS

Tensile Behavior of Ultra—High Performance Concrete According to Combination of Fibers
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Abstract

Ultra-High Strength Concrete(UHPC) has ultra-high material performance including high strength and high flowability. On the
other hand it is less ductile than high ductile fiber reinforced cementitious composite. This study investigated the effect of
combination of steel fiber and micro fiber on the tensile behavior of UHPC. Four types of UHPC containing combination of steel
fiber, polyethylene(PE), polyvinyl alcohol(PVA), and basalt fiber were designed. And then uniaxial tension tests were performed to
evaluate the tensile behavior of UHPC according to combination of fibers. And density was measured to evaluate whether micro
fiber induces unintentional high pore or not. From the test results, it was exhibited that PE fiber with high strength is effective
to improve the tensile behavior of UHPC and basalt fiber is effective to increase the cracking and tensile strength of UHPC.
Furthermore, it was also verified that micro fiber does not make high pore.
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Table 1 Properties of cement and zirconium

. Specific surface area Density Chemical composition (%)
Material 2 3
[em®/g] [g/cm’] SiO AlyO3 Fex03 CaO MgO SO3 ZrOs
Cement 3,413 3.15 21.01 6.40 3.12 61.33 3.02 2.3 -
Zirconium 80,000 2.10 96.00 0.25 0.12 0.38 0.1 - 3.0
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Table 2 Properties of fibers

Type of | Diameter Length Tensile Density Elastic
fiber [l [om] | STENE | pepyy | modulus
[MPa] [GPal
Steel 200 16.3, 19.5 2,500 7.8 200
PE 12 18 2,700 0.97 6
PVA 40 12 1,100 1.3 41
Basalt 12 12 2,100 2.65 100
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Fig. 1 Fibers
Table 3 Mix proportion of UHPC (ratio in weight except fiber)
Fiber (by. vol.)
Mixtur /b | C t | Zirconi Filler |Fine ¢ at. EA* SRA® | HRWRa® | Antifoamer
Xture w emen irconium ille ine aggregate a 1foame Steel Steel PE BVA Pasalt
19.5 16.5
H-S 1.0 0.5
H-S-PE 0.023~ 067 | 033 05
—F—— 0.2 1 0.25 0.3 1.1 0.075 | 0.01 p 0.0007
H-S-PVA 0.026 0.67 0.33 0.5
H-S-B 0.67 0.33 0.5
# Expansion admixture
# Shrinkage reducing admixture
? High—range water—reducing admixture
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(a) Dimension of specimen
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Fig. 3 Tensile stress and strain curves
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