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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. If DFRCC with excellent workability characteristics can be developed,
those problems would be solved. In the current study, we examined the material properties of high-fluidity
fiber-reinforced concrete (HFFRC) using natural and recycled aggregates. The water-binder ratios were 40, 50 and
60% for HFFRC, and the fiber volume fraction was 3%. Two types of loading were used: the compressive test and
the four-point bending test. The dimensions of specimens were 100 (diameter) x 200 (height) mm for the
compressive test and 100 x 100 x 400 mm for the four-point bending test. It is concluded that HFFRC using
natural and recycled aggregates has sufficient crack dispersing property, compressive ductility and flexural
ductility, these properties obtained from HFFRC using natural aggregate are no major differences compared with
those from HFFRC using recycled aggregate, suggesting the potential applicability of HFDFRC in the range of
this study.
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Table 1 Outline of specimen.

Water-| Sand- |Sand-total| Fiber Fiber
. . Replacement
binder | binder | aggregate | volume | volume X
Specimen  |Aggregate| ratio | ratio ratio | fraction | mixing ratio T‘lltlo O}f
WB)| B) [ s | VD | (V) v
@) | @) | vol%) [(volo)| Vs
N-HFFRC-40 40 40
N-HFFRC-50 | N 50 65 86
“N-HFFRC-60 | 60 | 90
R-HFFRC-40 40 | 40 3.0 73 20
R-HFFRC-50 | R 50 | 65 85
R-HFFRC-60 | 60 | 90

Table 2 Material property of aggregate.

Maximum |Surface-dry | Water |Fineness
Aggregate size density |absorption | modulus
(mm) (gfem’) (%)

Crushed stone 10 2.65 245 5.95
N |Crushed sand 5 2.64 1.04 2.92
Pit sand 1.2 2.62 1.47 1.40
Coarce aggregate 10 2.59 2.66 6.04
R [Medium fine aggregate 25 2.57 3.14 2.61
Very fine aggregate 0.6 2.54 4.45 1.16

Displacement
transducer

Compresso
meter

Compressive testing
instrument (2000kN)

Fig.1 Compressive lording system.
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Table 3 Material properties.

Fresh Hardening
Time to Youngs |Compressive Compressive Flexural | Flexural
. Mortar|Slump | . . . fracture
Specimen fow | flow Air | reach the | Material | Density | modulus strength energy strength | toughness | Number of
(mm) | (cm) (%) | flow 50cm | segregation (g/cms) (E) ) (Fo) i Gr) (fly) . (f2,) . crack
() (kN/mm?) | (N/mm?) Ny | V) | (V)
N-HFFRC-40 [ 233 [ 60.5 [ 1.9 11.8 2.10 19.0 46.3 63.1 7.45 4.54 7.8
N-HFFRC-50 | 214 | 622 |18 | 92 2.08 142 312 547 573 333 9.0
N-HFFRC-60 | 226 | 650 | 1.7 | 13.1 Nothing 228 124 223 25 587 355 75
R-HFFRC-40 | 243 | 683 |23 13.2 2.09 17.9 44.0 62.1 7.16 3.50 6.1
R-HFFRC-50 | 213 | 659 | 1.8 13.0 2.06 14.8 28.8 53.4 5.29 3.08 7.5
R-HFFRC-60 | 214 | 629 |23 7.1 2.04 12.9 20.8 373 5.55 3.27 7.5
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(a) N-HFFRC-40 (b) N-HFFRC-50 (¢) N-HFFRC-60
Fig.3 Slump flow test (Using natural aggregate).

(a) R-HFFRC-40 (b) R-HFFRC-50 (c) R-HFFRC-60

Fig.4 Slump flow test (Using recycled aggregate).
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Fig.5 Young’s modulus, Compressive strength and flexural strength— W/B relationship.
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Fig.6 Compressive fracture energy, flexural toughness and number of crack — W/B relationship.
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Fig.7 Compressive stress — vertical strain relationship.
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Fig.8 Compressive stress — Plastic deformation relationship.

L LT, FHETESMHER->TEY, W/B=60%TIL,
HFEOL o TWNA. —EIC, F, LABEOAARELL,
F, DI FIZEWEELH E 72D, [Al— F, THALIE, Gpe D
B’ FICEWE 2L 25, Bl D, Fig.5(b)F L O Fig.6(a)
DR — WB BT 2% Fo 8E W Gp (BT 2 @I\
(R-HFFRC @ F, 3 X ¥ Gy, 1%, N-HFFRC &t L CH& T
INEL 722 THEY, FIZ, WB=60%TlX, Gp DENK
Lo TNDZ &YW, BEMEEOMIET 5 HFFRC ©

-
-

FUBOAAROHA KBS TS b0 L Bbhb.

(2) BB —BHERER

Fig.8 (2, 1 #EMiRBIC X Y45 57z HFFRC O o, —
FEVEZ (8 ) BEFR &, H M EERIIC R T,

Fig.8 |2 X }iEX, HFFRC @ o,— 8, BfRICEKIT 5, F U
BB AR, BMEEOMHEICER ST, WB O

30 ——N-HFFRC-40
25 e R-HFFR C-40
20
15 \
* \\\
5 \\\
\;
0
0.0 25 5.0 75 10.0 125 15.0
Displacement (mm)
(a) W/B=40%
30 ——N-HFFRC-50
25 e R-HFFRC-50
20
15
10 \
s N
~—]
0
0.0 25 5.0 75 10.0 125 15.0
Displacement (mm)
(b) W/B=50%
30 ——N-HFFRC-60
25 = R-HFFRC-60
20
10 N
5 —
0
0.0 2.5 5.0 75 10.0 12.5 15.0

Displacement (mm)
(c) W/B=60%
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