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Abstract

It is known that fracture of concrete under compressive stress proceeds in a specific zone where fracture is
concentrated, while unloading occurs in other zones. This phenomenon has been studied by many researchers
because it affects the fracturing behavior of an entire reinforced concrete (RC) structure. 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 exhibits much higher performance than conventional fiber-reinforced concrete. DFRCC, which
consists of cement-based material reinforced by fiber, is characterized by the development of multiple cracks
under bending stress. It exhibits significantly improved toughness when subjected to bending, tension or
compressive fracture. When applying DFRCC to a RC structure, it is useful to investigate beforehand its
fracturing behavior under compressive stress. In the present study, we carried out uniaxial compressive tests on
DFRCC using recycled fine aggregate (R-DFRM) to investigate the compressive fracture zone length. This paper
presents the equations to estimate the compressive fracture zone length from the diameter of the specimen and
the compressive strength for R-DFRM.
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Table 1 Outline of specimen.

Water- [ Sand- | Fiber | Diameter cﬁ:rirg};te-r Lenght Nu(ri:)er
Specimen cem‘ent cem?nt volu@ OAf ratio of of |divisions
(i?/t/IOC) g;g fra(c\t/g)n specimen specimen |acryl bar| ofacryl
(h/ ) bar
(%) | Wt.%) | (vol%) | (mm) (mm)
50 130 4
R-DFRM40 | 40 40 100 3 280 8
150 430 10
2 80 4
50 3 130 4
4 180 6
2 180 6
R-DFRMS50 50 65 3.0 100 3 280 8
4 380 10
2 280 8
150 3 430 10
4 580 12
50 130 4
R-DFRM60 60 90 100 3 280
150 430 10

Displacement
measurement

position Displacement
(load platen) tralljnsducer

m 1 ——————
g _ =
o . Compresso

meter

Specimen

Compressive testing
instrument (2000kN)

Fig. 1 Compressive loading system.
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Fig. 2 Shape of acryl bar.
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(a) Compressive load —compressive deformation relationship.
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Fig. 3 Estimation procedure of compressive fracture energy.
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Fig. 4 Compressive stress —internal strain relationship.
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Fig. 5 Compressive strength —specimen of diameter

relationship.

=h-f

- -
Z 2T, gy

CRPHMESE DO 0T 2, g,

)

PO BRI 2 R O RO T ),

CBREE O O, )

ﬁ)ﬂt FEI DB 2RI T 2 AR (WriE —EDH A,
—EDEITPRT 2L ENTWD

Lp/h)TH Y,

3.

3.1 HEMHEM
(1) EHERE

Fig. 5 (2,

R-DFRM

HBREER

L0/ Fo— ¢ BREZRT.
F 9, Fig. S L1iE, W/C=50 %IZ

RERIR(T 7 U LS — 1 LB A)

¥ %5 R-DFRM



AkBRASTEDMIES 2 FAEME M & (EH L 2@ 8k & 4 > M Ea RO e R R & 1

O e —p—)
g —b—Nh/¢ =3
—O—h/ ¢ =4
% 60 )
=
]
S 40
5
g
'z 20
2
o
=
=]
© 0
0 50 100 150 200
Specimen of diameter ¢ (mm)
(a) W/C=50%
80 | —O—R-DFRM40

% == R-DFRM50 J\J
Pl
% 60 —O—R-DFRM60
g~
=
3E
sz 40 r ¥y
0 =
= 2
2 &)
2
=y 20
=]
O

0

0 50 100 150 200

Specimen of diameter ¢ (mm)

(b)h/ =3
Fig. 6 Compressive fracture energy —specimen of diameter

relationship.
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Fig. 7 Compressive fracture zone length —specimen of

diameter relationship.
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1500 Table 2 Approximation error.
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