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Flexural Performance Evaluation of HPFRCC
Using Hybrid PVA Fibers
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ABSTRACT

HPFRCC (High-Performance Fiber Reinforced Cementitious Composites), which is relatively
more ductile and has the characteristic of high toughness with high fiber volume fractions, can
be used in structures subjected to extreme loads and exposed to durability problems. In the case
of using PVA(polyvinyl alcohol) fibers, it is noted by former studies that around 2% fiber
volume fractions contributes to the most effective performance at HPFRCC.

In this study, therefore, compressive and flexural tests were implemented to evaluate the
compressive and flexural capacities of HPFRCC while the total fiber volume fractions was fixed
at 2% and two different PVA fibers were used with variable fiber volume fractions to control
the micro—crack and macro—crack with short and long fibers, respectively. Moreover, specimens
reinforced with steel and PVA fiber simultaneously were also tested to estimate their behavior
and finally find out the optimized mixture. In the result of these experiments, the specimen
consists of 1.6% short fibers (REC 15) and 0.4% long fiber (RF4000) outperformed other
specimens. When a little steel fibers added to the mixture with 2% PVA fibers, the flexural
capacity was increased, however, when high steel fiber volume fractions applied, the flexural
capacity was decreased.
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E 1 ZM® % PVA MR 7 ¥ £4
A T/ 2 o] (mm) 2 74 (ym) AFZ=(MPa) | ¥ F(kg/m’) €4 A1 5= (GPa)
o REC 15 12 40 1,600 1.3 40
PVA 4 RF4000 30 660 900 1.3 -
ek 30 500 1,196 79 200
Z 249 AF
Series | No Specimens AHEHE W, %) W/C | C S* | SP | ®YAZEA
’ RECI15 RF4000 steel (%) | (kg) | (kg) | (%) (%)
B 1 A - - - 0.5 -
2 PVA2 2.0 - - 2.0 0.05
3 PVA S19L0.1 1.9 0.1 - 2.0 0.05
4 PVA S1.8L0.2 1.8 0.2 - 2.0 0.05
P 5 PVA S1.7L0.3 1.7 0.3 - 2.0 0.05
6 PVA S16L0.4 1.6 04 - 40 938 784 2.0 0.05
7 PVA S15L05 15 0.5 - 2.0 0.05
8 PVA S1.410.6 14 0.6 - 2.0 0.05
9 PVA2-ST0.25 2.0 - 0.25 2.0 0.05
PS 10 PVA2-ST0.50 2.0 - 0.50 2.0 0.05
11 PVA2-STO0.75 2.0 - 0.75 2.0 0.05

* silica sand
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Series | specimens | (wipa) | (MPa) | (MPa) | (N-mm)| MPa) | 0| fo | B Bo ) T

B R 6898 | - 301 - 0.02 - - - - -

PVA2 6099 | 676 | 1023 | 4283 | 642 | 200 | 355 | 640 | 945 | 17.26

PVA S1.9L0.1 53.63 6.61 10.34 47.84 7.18 2.43 441 872 13.07 | 23.47

PVA S1.8L0.2 56.34 6.03 10.30 47.47 711 2.44 451 9.06 13.15 | 28.43

p | PVASI7L03 | 6693 | 681 | 1065 | 4985 | 748 | 244 | 443 | 882 | 1203 | %592

PVA 516L04 | 71.26 6.16 13.07 63.11 9.47 252 | 482 | 999 | 1587 | 37.32
PVA S15L05 | 67.24 6.64 8.63 33.84 5.08 244 | 434 | 866 | 1248 | 27.27
PVA 514106 | 69.12 6.03 10.04 35.28 5.29 3.51 7.04 | 1566 | 24.07 | 42.38
PVA2-5T0.25 | 60.71 5.80 14.10 75.75 11.36 240 | 431 | 1157 | 14.06 | 41.48
pPS PVA2-5T050 | 63.17 5.81 11.69 64.64 9.70 317 | 464 | 924 | 17.07 | 47.60
PVA2-5TO0.75 | 6557 4.71 9.58 55.69 8.35 295 | 555 | 11.37 | 1749 | 5797

a) Compressive strength b) Flexural strength at first crack
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