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Evaluation of flexural performance of high performance fiber
reinforced cementitious composites according to fiber shape, aspect
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Abstract High-Performance Fiber-Reinforced Cement Composites (HPFRCC) has outstanding durability, and has
attracted interest because of its ductility and development of strength, which allows a reduction of the self-weight
of a structural member by substantially decreasing the cross section. Therefore, the present study aimed to improve
the economic efficiency of HPFRCC by examining experimentally the flexural performance considering various
characteristics of the steel fiber. To find an efficient fiber reinforcement method, the flexural performance was
evaluated for different shapes, aspect ratios, and volume ratios of the steel fiber. Straight, hooked, and twisted fiber
configurations were considered by adopting a fiber length longer than the usual 13 mm. The test results showed that
HPFRCC reinforced by 19.5 mm-long straight fibers with a volume fraction of 1.5% shows better flexural
performance than that reinforced by 13 mm-long straight fibers with a volume fraction of 2.0%. Consequently,
HPFRCC with enhanced economic efficiency can be produced by adopting a reduced amount of steel fiber.
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Fig. 2. Picture for steel fibers
(a)Straight fiber (b)Hooked fiber (c)Twisted fiber

Table 1. Chemical properties of materials

Composition % Cement Silica fume
(mass) (SF)
CaO 61.33 0.38
ALO3 6.40 0.25
SiO, 21.01 96.00
Fe)Os 3.12 0.12
MgO 3.02 0.10
SO; 2.30 -

Specific surface (cn/g) 3413 200,000
Loss ignition (%) 1.40 1.50
Density (g/cm) 3.15 2.10
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Table 2. Properties of steel fiber

Tensile
Ti‘pe of strength lf dfz) lf/df
iber (MPa) (mm) | (mm) | (mm/mm)
2,788 13 0.2 65
S-fiber 2,500 19.5 0.2 97.5
2,580 30 0.3 100
H-fiber 2,500 30 0.38 78.95
T-fiber 2,428 30 0.3 100

Note, l)lf: length of fiber, 2)df: diameter of fiber
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Table 3. Mix proportions of HPFRCC (ratio in weight)
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Nomenclature W/B Cement SF Filler

Sand Superplasticizer Steel fiber Flow [mm]

HPF 180 0.2 1 0.25 0.30 (4 pm)

1.10 0.02 Vi'=2% 220

Note, Vi = Volume fraction of fiber
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Table 4. Chemical properties of materials

Speci Fiber Volume
pecimens type fraction (%)
S13(0.5) 0.5
S13(1.0) 1.0
S13(1.5) 1.5
S13(2.0) 2.0
$19.5(0.5) 0.5
19.5(1. 1.
S19.5(1.0) Straight I R
S$19.5(1.5) 15
S19.5(2.0) 2.0
$30(0.5) 0.5
S30(1.0) 1.0
S30(1.5) 15
$30(2.0) 2.0
H30(0.5) 0.5
H30(1.0) 1.0
Hook R
H30(1.5) ooked 15
H30(2.0) 2.0
T30(0.5) 0.5
T30(1.0) ) 1.0
'I‘ e —
T30(1.5) wisted 15
T30(2.0) 2.0
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