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ABSTRACT

The addition of steel fiber with concrete significantly improves the engineering properties of structural members,
notably shear strength. The purpose of this study is to determine the steel fiber shape, aspect ratio and volume
fraction ratio in a point of practical usage as structural members. Steel fiber factor and volume fraction are also
considered to verify the strengthening effect in member level. From the reviewing of previous researches and
analyzing of consecutive material test results, the optimum shape and length of steel fiber, which can have a good
strengthening effects, were defined as a hooked end type and larger than 15 times of maximum gravel size.
Analyzing the test results of strength and deformation capacity, aspect ratio 75 and volume fraction 1.5% can be
having a maximum strengthening effect of steel fiber. Also steel fiber factor, tensile splitting strength, and flexural
strength are found as key parameter in shear strengthening effect in member level.
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Fig. 1 Characteristic strength of steel fiber
length{shorter than 40 mm)
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Table 1 List of specimen

Specimen Vi (%) AR
N00-00 0.0 -
N10-67 1.0 67
N15-67 15 67
N20-67 2.0 67
N10-75 1.0 75
N15-75 15 75
N20-75 2.0 75
N10-80 1.0 80
N15-80 15 80
N20-80 20 80

Table 2 Mixing table

Design strength w/c | s/a | slump [ Unit weight(kgf/ m’)
(N/mm?) ) | %) | em) | ¢ |w | s | a

24 5701442 | 15 | 323 | 184|788 | 993

Table 3 Calculation method

Strength Equations Remark
_ P
(a) fu for X P P: Apply load(N)
i D Diameter(cm)
9P [ : Length(cm)
(b) fsp fo = T XDx] b : Width of beam(cm)
Pl h : Height of beam(cm)
et |fo= e Ty Area in Fig.3
' T, ) (N - mm)
d) f's fo= S X—b-hz_ dw @ 1/150

Table 4 Test results (28 days)

Specimen |fa (N/mm?) |fep (N/mm?) | £, (N/mm?) | s (N/mm®)
N00-00 326 2.99 272 0.15
N10-67 33.7 473 421 3.20
N15-67 34.1 6.23 5.07 412
N20-67 374 756 6.43 7.21
N10-75 327 5.50 597 3.46
N15-75 36.0 5.86 6.14 4.32
N20-75 335 753 8.84 575
N10-80 33.7 7.56 9.56 7.21
N15-80 369 7.78 7.84 575
N20-80 32.2 7.05 777 5.64
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