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Abstract

Research on recycled aggregate is actively being 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 few 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 strength properties and
expansion-shrinkage properties of high-fluidity DFRCC using recycled fine aggregate (R-HFDFRCC), we conducted
a compressive test, three-point bending test, restrained expansion test and free expansion-shrinkage test on the R-
HFDFRCC. As aresult, we conclude that the amount of expansive additive added, the difference of expansive additive,
the mixing of expansive additive, and the addition or removal of shrinkage-reducing admixture have an influence on
the mechanical properties of R-HFDFRCC such as the compressive toughness and flexural toughness. R-HFDFRCC
with water-binder ratios ranging from 40% to 60% showed sufficient flexural toughness and crack dispersion

performance even when an expansive additive or shrinkage-reducing admixture was added.
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Table 1 Outline of specimens.

Water-binder | Sand-binder | Fiber volume Unit expansive i .. |Addition amount of Free
. . : Replacement . Expansive additive ) . ) .
Specimen ratio ratio fraction ratio of flv ash additive amount mixing ratio shrinkage reducing |  Restrained expansion-
P (W/B) (S/B) (\D] k7 )y (EX) (LB'gSA) admixture expansion test | shrinkage
(%) (%) (vol.%) b (kgim®) : (Cwt.x%) test
RHM40-EX0 20 20 0 0:0 - -
RHM 40-EX80-10:0 80 10:0 0 - -
RHM50-EX0 . @) O
0 0:0
RHM50-EX0-SRA2 2 O O
RHM50-EX40-10:0 40 10:0 O -
RHM50-EX40-0:10 0:10 - -
RHM50-EX80-10:0 10:0 0 O O
RHM 50-EX80-0:10 50 65 3 20 0:10 O O
RHM50-EX80-5:5 80 55 O O
RHM 50-EX80-10:0-SRA2 10:0 ) O O
RHM50-EX80-0:10-SRA2 0:10 - -
RHM50-EX120-10:0 120 10:0 O
RHM50-EX120-0:10 0:10 0 -
RHM 60-EX0 60 90 0 0:0
RHM 60-EX80-10:0 80 10:0
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Fig. 1 Compressive lording system.
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(a) Compressive load-compressive deformation relationship
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(b) Compressive stress-plastic deformation relationship
Fig. 2 Estimation procedure of compression softening curve.
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Fig. 3 Trisecting-point loading system.
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Table 2 Mechanical properties.

Fresh test Compression test Bending test
. i . Compressive Compressive Flexural strength | Flexural toughness
Specimen Slump flow Air content Density strength fracture energy (1) (f2,) Number of cracks
(cm) (%) (gem®) (Fo) (Gr) (N/anZ) (N/m':nz)
(N/mm?) (N/mm)
RHM40-EX0 73.0 14 2.01 48.8 50.3 8.71 3.66 4
RHM40-EX80-10:0 72.5 15 2.03 48.4 49.3 7.59 2.70 4
RHM50-EX0 69.0 0.6 1.99 35.7 44.9 7.89 4.34 4
RHM50-EX0-SRA2 715 2.1 1.97 32.0 39.6 6.72 3.91 5
RHM 50-EX40-10:0 74.0 1.3 1.98 32.0 43.3 7.24 4.54 4
RHM 50-EX40-0:10 75.5 0.8 1.97 33.1 42.4 7.72 5.03 4
RHM50-EX80-10:0 74.0 1.0 1.97 31.1 40.3 7.45 4.79 5
RHM 50-EX80-0:10 72.5 1.1 1.96 31.6 44.3 6.68 4.31 5
RHM50-EX80-5:5 75.0 1.3 1.98 34.1 41.9 7.34 4.63 5
RHM50-EX80-10:0-SRA2 68.0 15 1.99 32.2 41.5 7.71 6.02 7
RHM50-EX80-0:10-SRA2 73.0 1.3 1.96 30.0 42.9 7.44 4.47 4
RHM50-EX120-10:0 75.5 1.3 1.96 28.0 34.3 7.43 4.81 5
RHM 50-EX120-0:10 73.5 0.8 1.95 30.3 415 7.49 4.73 5
RHM60-EX0 76.5 1.1 1.93 22.1 28.7 6.60 4.86 5
RHM 60-EX80-10:0 75.2 1.6 1.93 21.8 29.3 6.43 4.96 6
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Fig. 6 Compressive strength.
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Fig. 7 Compressive fracture energy.
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Fig. 8 Flexural strength.
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Fig. 9 Flexural toughness.

—compressive strength relationship.
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