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Abstract

Ductile fiber-reinforced cementitious composites (DFRCC) have been developed so far, but there are still few
examples of application to buildings due to problems such as workability. In view of the above background, one of
the authors has been investigating high-fluidity ductile fiber-reinforced concrete using fly ash and recycled aggregate
(R-HFDFRC) for the purpose of improving the fluidity of DFRCC and expanding the use of recycled aggregate. In
the application of materials mentioned above to reinforced concrete structures, it is necessary to investigated the
bond-slip properties between R-HFDFRC and rebar. Therefore, the authors have previously reported the bond-slip
model between R-HFDFRC and rebar established using the test results obtained from material age at 28 days. The
mechanical properties of R-HFDFRC change with the passage of material age, similar to general concrete. Some of
the authors have previously investigated the time dependence in compressive and flexural properties of R-HFDFRC,
and clarified the development of compressive and flexural strength up to material age of 91 days. In this study, we
conducted the pull-out tests of rebar embedded in R-HFDFRC, for material age at 7, 28 and 91 days, to investigate
the effect of aging to the bond-slip properties. As a result, by improving the existing bond-slip model, we proposed
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a bond-slip model between R-HFDFRC and rebar considering material aging.
Keywords: Recycled aggregate, DFRCC, High-Fluidity, Pull-out test, Bond stress
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Table 1 Physical properties of aggregate.
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Table 3 Mechanical properties.

R-HFDFRC

. Density in Density in | Percentage
Maximum | saturated .
size surface-dry oven-dry of Finess
Aggregate .. condition | absorption | modulus
condition
(mm) | (gem’) | (glem’) %)

Coarse 10 2.54 2.46 3.07 591

Recycled Medium fine 2.5 2.58 2.49 3.37 2.52
Very fine 0.6 2.54 243 4.47 1.22

Table 2 Mix proportions of R-HFDFRC.

Sand-total Fiber Fiber

Water- | Sand-binder Replacement
. . . . aggregate volume volume L
Mix binder ratio ratio - X L ratio of
o ratio fraction mixig ratio fly ash
Proporions | (w/g) | (S/B) (s/) V9 (V)
(%) (%) (%) (vol.%) A\ (%)
RHC40 40 40
RHC50 50 65 85 3 73 20
RHC60 60 90

Compression Bending Rebar
Comp- .
i Con.lp- Young's | ressive | Flexural | Flexural Yield Yl‘?ld Young's
Material | regsive point
Specimen| age strenght modulus | fracture| strength |toughness | Number|strenght strain modulus
(days) | (g, (E) | energy| (fl,) (f2y) of (o) @ (E)
¢ (Gro) cracks
N (kN N N (kN
2 2 2 (N/mmz) , | (x10) 2
/mm°) | /mm°) | /mm’) /mm°) /mm°)
RHC40 29.1 13.6 43.9
RHC50 7 17.0 11.1 31.5
RHC60 11.6 8.6 24.1
RHC40 44.0 17.5 57.6 9.31 5.56 7
RHC50 28 32.1 15.4 454 7.01 4.06 6 576 | 2949 | 200
RHC60 21.3 11.8 35.8 6.16 3.77 6
RHC40 59.3 20.3 70.7
RHCS50 91 46.3 18.9 61.9
RHC60 33.6 16.5 455
L 1 i .

Photo. 1 Rebar appearance.
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Fig. 1 Compressive stress-strain relationship.
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Table 4 Outline of pull-out test specimen.

Water-binder ratio Test Body Cover Bond | Non-bond
Specimen (W/B) _Rebar Dimensions thickness/ | jopoth length
diameter rebar
(%) (mm) diameter (mm) (mm)
RHC40 40
RHC50 50 Dl6 100<X100X 100 2.63 64 36
RHC60 60
Displacement
transducer
—
Bond length

A4

I Non-bond length

Cover thickness

Universal testing\\\
instrument (1000kN) .

Spherical-seated !
bearing ‘

Table 5 Pull-out test specimen.
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Fig. 4 t-s relationship.

Bond strength results Slip at Bond strength results HRLTWD.
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Fig. 8 R-HFDFRC bond stress-slip model overview.
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