Journal of the Korea Concrete Institute
@ Vol. 28, No. 3, pp. 357~363, June, 2016
http://dx.doi.org/10.4334/JKCI.2016.28.3.357

2HBR Y BHRE B9

pISSN 1229-5515
elSSN 2234-2842
www.jkci.or.kr

oISt 23 g|EQ| Hstx EAN A
ol Hai™ oA

Experimental Study on Mechanical Properties and Deformation
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ABSTRACT To solve the exhaustion problem of natural aggregate which were create the high value in construction and
environmental industry, recycled aggregates have considerable benefits than other materials. However, even though many researches
have been conducted with recycled aggregates, building structures with recycled aggregated are rarely constructed because it has
lower quality than natural aggregates have. In this study, mechanical and strain properties of recycled aggregates concrete containing
steel fibers have been reviewed in order to complement performance of recycled aggregates concrete. As results, recycled aggregates
concrete showed lower compressive strength and elastic modulus than plain concrete. But, recycled aggregates concrete containing
steel fibers showed equivalent performance with plain concrete. In review of drying shrinkage and creep coefficient, recycled
aggregates concrete containing steel fibers showed similar behavior with plain concrete in the range of 0.5 Vol.% fiber content rate
by internal restraint effect, moisture transport restraint effect and strength enhancement effect of steel fiber. Therefore, it is
considered that mixing steel fibers with concrete is the effective method as a active application plan for recycled aggregates.
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Fig. 1 Image of recycled coarse aggregate in new concrete®
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Table 1 Experimental plan
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Replacement ratio of | Volume fraction of
Specimen (Nﬁl;a) \(X//(): S&Eﬂ? Air RCAY SF? Test
° (%) (Vol.%)
R30 30 0 - Air content (%)

- Compressive strength (MPa)

R30-SF0.5 24 55 | 150+25|4.5£1.5 30 0.5 - Elasticity modulus (MPa)
- Drying shrinkage (x10°)

R30-SF1.0 30 1.0 - Creep coefficient

YRCA : Recycled coarse aggregate
ISF : Steel fiber
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Table 2 Mix proportion of concrete

Unit weight (kg/m’) 5
Svecimen | W/C | Sha _ SF HRWR? AE agent
P (%) | %) | Water | Cement | N | Coase | pean | kgm) | (Ce%) | (Cex%)
aggregate | aggregate
P 973 - - 0.7 0.008
R30 55 43 165 300 %98 681 250 - 0.7 0.008
R30-SF0.5 681 250 39.2 1.0 0.008
R30-SF1.0 681 250 78.5 1.2 0.008
YRecycled coarse aggregate
PHigh range water reducer
3k}, Table 3 Materials
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Ordinary portland cement

Cement Density : 3.15 g/em’®, Fineness : 3,770

cm’/g

Desalting sand

. Frléleate Max size : 5 mm, Density : 2.54 g/cm’

EErce M. : 3.05, Absorption ratio : 1.01
Crushed aggregate

Coarse Max size : 25 mm, Density : 2.65 g/cm’

aggregate

M. : 6.02, Absorption ratio : 1.39

Recycled coarse|Max size : 25 mm, Density : 2.27 g/em’
aggregate F.M. : 6.64, Absorption ratio : 2.39

High range
water reducer

Polycarboxylic acid type

Length : 30 mm, Diameter : 0.5 mm
Density : 7.85, Aspect ratio : 60
Tensile strength : 1,140 MPa

Steel
Fiber

Fig. 2 Recycled coarse Fig. 3 Steel fiber

aggregate
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Fig. 4 Definition of creep strain

J= AP E

A
31 gz
Fig. 5© 8= A 9 A &5 e Za8E
SHEZE YeRd ot £3=AE £ 2aYE
AAZATE ALEF 2Bl 18] SH2} R
7F He ddE Bk ol = el EAst
200 16
Cslump
—CO—HRWR
150 - / 12
T = g
E
= 100 +— / 1 02 ‘E
E O o z
W -
50 +—| 1 04
] T o
P R30 R30-SFO.5 R30-5F1.0
Fig. 5 Slump
[ 0.012
CAircontent
5 1] =O=AEagemt 0.010
4 {} {) | o008 _
= 3
£ &
s 3 | ooos =
=
:
< 2 4+ | ooos <
14+ 1 o0.002
0 T 7 0.000
P R30 R30-5F0.5 R30-5F1.0
Fig. 6 Air content

360 |

3. Algida A @

Age

o] H|&E =E3FUTHFig. 4 FX).

sIZEp|ESs| =2

I:I
[—_

~ X128 ¢ X|3=(2016)

ol O A =

@ Aow 49
A9 #e 2A9 4
3L

e

rehgic, ij A% AoliE Et nE
Aol EQHGS W, 29x D FRSo 2 AsE
WASA A RI(ber ball A9, 2 Ee] £
A% e A vhaEe] FrhHol F540) At
3 AR, 12l e ke 2= W)

NN AME, ABAE, ALBA ANAF 5 el
sol fEAE Bue Aast Ao
32 371

Hell & ZAFES]
dEAE 24T 2AYEE
AAZA TS AHSS A Ee s gr]go

Atk Lotfi 5] 152015)

| tha
olst
A= A HE Ho)|AES F
Z7MA71a, B9 FagEe] ARt

o
L

=, off i OIN

-
=
H

jus

I

=)
N
_}I_I
30
°
£l
s
El
i
© o
30
%

Fig. 72 ¢824 9 Z2A4F &9l & Z34E
A 7, 14 2 28%91 % 3
W, AASAE AR
28] 27t 21.2, 26.
=AE £ ZIYE
82.1, 84.5 3 89.7%°] =3

E(Plain)= AH 7, 14 2
AMPaZ YEREOH =3
la1n°ﬂ s 2 AEEZ

2 UEhigith. ojeh o

-lkr-ﬁn:
>\,1:1 rH
°°_YE

°]

TEEAE U f’—ﬂaEk— AASARES AR 2
A Egt vluste] VAP OR A T Aot a
T ATE WOl ol# L FrEe] v =8
=) 54l vFo] &, FA WiF-e] =o] nlaH
7 AME FaAEE s R ael 71w
Aolekar & = QUeh'” 2RARE AghE Al@Adzte] 7
st Zom wmup HSAQ AyvE Aad Jlow wdt



33

30

£

s 25

-

E‘ 20

g

-

£ 15

@

g

5 10

8 S —A—R30-SFO.5 |
——R30-5F1.0

o T T
7 14 28

Age (day)

Fig. 7 Compressive strength
Aol BAGe] =FFATE EUS ZARES} Hlw
ste] oF 7% FFEE avE JERITh =S A
1.0 Vol.% &8It A5 oM E ok 15% F7tetes &
= gt o]#3t Ay Williamson 52 A
(1974)ll ¢} o], A5 oF 1-2% Ed Tl wet b=
AE7t F7VeE AT-A el fAbstt!? ol & Bl
Aol &gt FAES dFAE Aotdd A
£ 9F 0.5~1.0% WA EToE dA=A¢} &
1o s R+ oes gl

offt %o

o

3.4 EMYAI=

Table 4= ¢34 2 HF =90 & Z2IYE

Table 4 Elasticity modulus

. Elasticity modulus (MPa)
Specimen
7days 14days 28days
P 24,855 26,851 27,844
R30 19,984 23,872 24,233
R30-SF0.5 24,113 26,954 27,928
R30-SF1.0 25,426 27,865 28,721
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0
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Fig. 8 Relation of compressive strength and elasticity modulus
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