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Abstract

Recently, researches on recycled aggregate have been actively carried out in the concrete industry. In order to
promote the recycling of concrete more extensively, it is necessary to develop new technology for effectively
using recycled aggregate. As an example, research on ductile-fiber-reinforced cementitious composites (DFRCC)
using recycled fine aggregate has been reported. DFRCCs are composites of cementitious material reinforced with
fibers, which have multiple cracking characteristics and much improved toughness during bending, tension and
compression fracture. However, due to workability-related defects and so on, there are only a limited number of
examples of construction using DFRCC. Therefore, this study focused on high-fluidity concrete, and examined
the material properties of high-fluidity DFRCC (HFDFRCC) using recycled fine aggregate (R-HFDFRCC).
However, research on the long-term properties of RC members made of R-HFDFRCC has not been carried out. To
apply R-HFDFRCC to RC structures, tests of RC members made of R-HFDFRCC are necessary to confirm the
effects of its changes over time. In the present study, we first carried out four-point loading tests on RC beam
specimens made of R-HFDFRCC. Then we investigated the fracture behavior of these specimens with the finite
element method (FEM). It is concluded that both the experimental and theoretical maximum loads for RC beam
specimens made of R-HFDFRCC increase with increase of test age.
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Table 1 Outline of RC beam specimens.

Main reinforcement HFDFRCC
. Yield ter- -| Fib
. Yield l? Waer Sand 1oer Replacement
X Ratio| Youngs point | binder | binder | volume X
Specimen strength . . . . ratio of
(P) | modulus o strain | ratio | ratio |fraction fly ash
o [ty P L] e [ owB)| )| (v (yu/)
o
(NAmmOl o9 @) | @) | (volos)
R-HFDFRCC-28D
R-HFDFRCC-56D
—FF 5.88 197 511 2607 50 65 3.0 20
R-HFDFRCC-91D
N-HFDFRCC-56D|
Z P ,
= P, : Maximum load
A K, : Initial stiffness
=]
g
o
2
@
2
£
£
S
KCO KCO
0 B¢

>

Compressive deformation 3, (mm)

(a) Compressive load-compressive deformation relationship
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(b) Compressive stress-plastic deformation relationship

Fig.1 Estimation procedure of compression softening curve.
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Fig.2 Image of load-displacement relationship.
Table 2 Material properties of HFDFRCC.
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Fig.3 Compressive stress-strain relationship.
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Fig.4 Load-displacement relationship.
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Fig.5 Bond stress-slip relationship.
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Fig.10 Tension model.
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Fig.11 Bond stress-Slip relationship.
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Fig.12 Load-Displacement relationship.
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Table 3 Material properties of DFRCC.

Compression Bending Pull-out
Comp- .
Ci - . lip of
m?p Young's | ressive . Tensile [Ulitimate| Bond Slip o
i ressive Bending . bond
Specimen modulus | fracture strength | tensile | strength
strength strength . strength
(F) (E) | energy Njm? (Fip) | strain | (Tyay) )
Ny | )| (G (NI )| ) | (/i) ()
(N/mm?) (N/mm)
R-DFRCC-60-28Df 29.3 14.3 46.5 6.60 2.33 0.0490 10.4 0.470
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