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Abstract

Recently, researches on recycled aggregates have actively been carried out in concrete industries. In order to
promote the recycle of concrete more extensively, it is necessary to develop new technology for effective use of
recycled aggregates. As an example, research on ductile-fiber-reinforced cementitious composites (DFRCC) using
recycled fine aggregates 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 fractures. For applying DFRCC to RC structures, the tests of RC members made of DFRCC are
necessary to confirm its reinforcement effect. In the present study, we first implemented the 4-point RC beam
bending test on DFRCC using recycled fine aggregate. Then we investigated the fracture behavior of the RC
beams with the finite element method (FEM). This paper presents the conclusion that the load-displacement
relationship for RC beam specimens made of DFRCC obtained from FEM were in fair agreement with
experimental ones.
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Table 1 Outline of RC beam specimens

Main reinforcement DFRCC
ratiol Yield Yifld Water-| Sand- F;ber
Specimen atiof Youngs | /oo, | POt cement|cement | volume
(P) | modulus o strain | ratio | ratio |fraction
(%) |(kN/mm’) N/y 5 e |wio)| so| v
Nmm) | ag) | @) | @) [l
R-DFRCC-40 40 40
RDFRCCS 585 200 | s05 | 2710 0t 651 3
R-DFRCC-60 60 90
N-DFRCC-50] 50 65

Table 2 Material properties of DFRCC

Compression Bending Pull-out
Comp- .
C - .
omlp Young’s | ressive .| Tensile |Ulitimate Slip of
Speci TOSSIVE | odulus | fracture] Bending strength [ tensile Bond | bond
PECIMEN { strength i strength .| strength|strength
E energy N z) Fyp strain Y z) S
o ‘mm’ ‘mm’ !
Ny | (N G ¢ Nmm)| - Eup (oom)
(N/mnr) (N/mm)
R-DFRCC-40[ 51.9 20.4 64.7 7.50 2.86 0.007 16.9 0.22
R-DFRCC-50| 38.4 16.2 52.6 6.34 227 0.022 13.3 0.40
R-DFRCC-60[ 29.3 14.3 46.5 6.60 2.33 0.049 10.4 0.47
N-DFRCC-50| 38.8 15.7 52.8 6.12 2.19 0.024 14.1 0.31
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Gy, : Compressive fracture energy
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