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Abstract

Research on recycled aggregate is being actively carried out in the concrete industry. To promote the
recycling of concrete more extensively, it is necessary to develop new technologies for effectively using recycled
aggregate. As an example, research on ductile-fiber-reinforced cementitious composite (DFRCC) using recycled
fine aggregate has been reported. DFRCC has multiple cracking characteristics and much improved toughness
during bending, tension and compression fracture. However, due to large shrinkage strain, there are a limited
number of examples of construction using DFRCC. A conceivable method for controlling the shrinkage strain is
to add an expansive additive and a shrinkage reducing admixture. To evaluate the effects of the additive and
admixture on the mechanical properties of DFRCC using recycled fine aggregate (R-DFRCC), we conducted a
compressive test, three-point bending test and restrained expansion test on the R-DFRCC. As a result, even
though there is a difference of expansive additive, the mixing use of expansive additive and addition or removal
of shrinkage reducing admixture, there will be no difference to the restrained expansion strain of R-DFRCC at
the age day 7, if the replacement rate of the expansive additive is same. But, we conclude that the replacement
rate of the expansive additive, the difference of expansive additive, the use mixing of expansive additive and
addition or removal of shrinkage reducing admixture has influence to the mechanical properties of R-DFRCC
such as the compressive toughness and flexural toughness.
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Table 1 Outline of specimens.
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% % 9 LB:CSA
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- ] R 50 5:5 —_—
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Fig. 1 Compressive lording system.
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Fig. 2 Trisecting-point loading system.
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Table 2 Strength test results.
Compressive strngth Compressive fracture energy Restrained expansion
(Fo) (Gro) Flexural strength Flexural toughness strain
Specimen (N/mm?) (N/mm) (f1p) (2,) (x10°°)
2 7 28 2 7 28 (N/mm?) (N/mm?) 7
days days days days days days days
EX0 13.8 26.9 38.5 311 39.9 524 8.15 3.56 13
EX0-SRA2 3.68 234 342 19.5 38.5 39.8 7.26 5.16 -14
EX5-10:0 112 244 36.3 26.2 41.9 533 8.53 5.12 328
EX5-0:10 113 227 37.1 26.8 39.3 46.5 821 5.02 289
EX5-5:5 6.80 22.1 352 16.9 38.5 513 7.63 3.38 309
EX5-5:5-SRA2 11.6 23.9 353 254 39.4 41.0 8.35 6.73 328
EX10-10:0 8.59 229 344 19.5 40.1 493 7.21 535 847
EX10-0:10 14.5 26.6 37.6 32.1 47.0 51.2 6.87 528 325
EX10-5:5 7.60 229 35.6 183 43.6 498 7.80 4.45 827
PLM 44.4
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Fig. 4 Compressive strength.
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Fig. 5 Compressive fracture energy.
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