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Mechanical Properties of Steel-Fiber Reinforced Concrete

£ & ®-® & B
Rhee, Shin Ho - Koh, Chae Koon

Summary

The aims of this study were to determine mechanical properties of steel-fiber reinforced
concrete under splitting tensile, flexural and compressive loading, and thus to improve the
possible applications of concrete.

The major factors experimentally investigated in this study were the fiber content and
the length and the diameter of fibers.

The major results obtained are summarized as follows :

1. The strength, strain, elastic modulus and energy obsorption capability of steel-fiber rei-
nforced concrete under splitting tensile loading were significantly improved by increasing
the fiber content or the aspect ratio.

2. The flexural strength, central deflection, and flexural toughness of steel-fiber reinforced
beams were significantly improved by increasing the fiber content or the aspect ratio. And
flexural behavior characteristic was good at the aspect ratio of about 60 to 75.

3. The strength, strain, and energy absorption capability in compression were increased
with the increase of the fiber content. These effects were not so sensitive to the aspect ra-
tio. The energy absorption capability was improved only slightly with the increase of the fi-
ber length. ‘

4. The elastic modulus, transverse strains, and poisson’s ratios in compression were not
influenced by the fiber content.

5. The steel-fibers were considered to be appropriated as the materials covering the wea-
kness of concrete because the mechanical properties of concrete in tension and flexure
were significantly improved by steel-fiber reinforcement.
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Table-1. Physical property of normal portland cement.

Fine. Normal Setting, min Comp., N/mm’ Tens, N/mm?
S. G Sound. - -

cm’/g  Cons., % Init. Fin. o3 o7 o3 o7
314 3115 2.57 0.38 160 344 11.28 19.02 1.77 2.75

Table-2. Quality of Fine & Coarse Aggregate.

. Absorp. U . W. Clay Fine.  No. 200 Abration, %
Kinds S. G Sound.
% kg/m® lump Modu. pass, %  100R 500R
Fine = 254 2.56 1.436 good 0.54 2.98 0.6 -
Coarse 248 5.61 1.453 good 0.10 - - 11.1 440
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Table-3. Typical property of steel fiber.

S. G.  Young's Modulus
7.83 199  KN/mm?’

Tensile Strength
451 N/mm?
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Table-4. Specified mix of concrete composites.

Cement Water w/C S/A Sand Gravel Air Content
kg/m' kg/m’ % % kg/m kg/m' %
350 166 55 60 1061 707 20
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Fig. 23. Variation of Compressive Elastic Mo-
dulus as a Function of Fiber Content.
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