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Abstract: The conventional triaxial compression behaviors of HPFRCC are tested through cylindrical
specimens with 0%-2% PVA fiber content by the volume under 6 different confining compressions. The ultimate
strength, peak strain, ultimate strain and stress-strain curve are obtained. According to test results, the
relationships between ultimate strength, peak strain, ultimate strain and confining pressure are proposed. The
constitutive equations of HPFRCC under a conventional triaxial compression are deduced according to the
complete stress-strain curve obtained from cylindrical specimens. The comparisons show that theoretical results
are in good agreement with experimental results. The study provides the basis for the nonlinear finite element
analysis of a HPFRCC structure.
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Fig.1 Axial stress-strain curves of HPFRCC under

conventional triaxial compression
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Table 3 Compressive ultimate strength of HPFRCC under

various confining pressure and fiber volume ratio

PVA AR /(%)

[l J&/MPa
0 0.5 1.0 15 1.75 2.0
0 9589 10484 10728 11090 86.86  84.07
5 12245 12539 11843 127.60 12823 130.03
10 140.94 14406 14428 14685 14752 147.82
15 14844 151.83 153.56 158.59 161.10 162.61
20 16570 16721 16935 16920 17126 172.34
25 183.10 183.17 183.31 185.11 186.40 188.25
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Table 4 Peak strain of HPFRCC under various confining
pressure and fiber volume ratio
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5 7.10 8.23 8.40 8.03 8.85 8.10
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Table 6 Elasticity modulus of HPFRCC under various
confining pressure and fiber volume ratio

PVA LFEARIR /(%)

y O0<x<l (13)

[l J:/MPa ¥
0 0.5 1.0 15 175 2.0

0 19.90 20.05 20.83 20.70 18.11 19.94 19.92

5 2034 2056 18.85 20.80 20.34 20.92  20.30

10 20.15 2035 1852 19.64 20.06 20.17 19.82
15 19.86 1977 1899 19.71 19.93 2049  19.79
20 20.02 2006 2028 19.75 2039 20.84 2022
25 20.15 19.67 19.86 19.59 2035 20.13  19.96
{E 20.07 20.08 19.56 20.03 19.86 20.42 —
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Table 7 Descending stage parameters on stress-strain curves

of HPFRCC
FEFE:/MPa PVA FFYEAFIH/(%)

0.5 1.0 1.5 1.75 2.0
5 0.028  0.080 0.07918 0.07674 0.09735 0.101
10 0.175  0.168 0.15635 0.16148 0.12371  0.199
15 0262 0224 023453 0.22723 0.18906 0.299
20 0394 0320 03327 030297 029641 0.398
25 0.469 0399 0.39088 0.37771 0.38277 0.498
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Fig.9 Comparision of HPFRCC stress-strain curves with
different fiber volume ratio under various confining pressure
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