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The objective of this paper is to investigate experimentally the effect of replacement of recycled coarse aggregates with 5~13mmin
size on a field applicability of concretes through Mock-up test. Seven different mock-up specimens were prepared with the size of
1200x800x800mm simulating column and wall. For the concrete mixtures, 24MPa, 27MPa and 40MPa of nominal strength were
adopted with 30% and 70%(only for 24MPa) of 5~13mm recycled coarse aggregate (RCA) replacement and without 5~13mm RCA(Plain).
For test items, slump, slump flow, compressive strength with different curing conditions, core drilling, rebound numbers and drying
shrinkage were measured. Test results indicated that 30% of 5~13 mm RCA replacement resulted in increase in slump, slump flow and
resistance against segregation, while air contents decreased compared to those of plain mixture. Compressive strength of concrete
with 30% of 5~13mm RCA was shown to be higher than that of plain mixture due to optimum packing effect associated with presence of
well graded aggregates. Rebound number of the mock-up specimen with 30% of 5~13mm RCA had lower fluctuation according to
hitting location than that of plain mock-up specimen. It is believed from the results of the study that replacement of 30% of 5~13mm
RCA brings desirable improvement in various aspect of concrete performance due to associated dense packing effect.
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Table 1. Experimental plan

Ttems Levels
Nominal
strength(MPa) 3 24,27, 40
Mock-up
specimen 1 1200x800=800
size(mm)

Mixture | Target slump
(mm) 1

150+25(24, 27MPa)
550+50(Slump flow for 40MPa)

Target air(%) 4.5+1.5
RCA under
13mm 3 0, 30, 70"
ratio(%)
- Slump(24, 27 MPa), slump flow
Fresh (49Wa)
3 |- Air contents
concrete

- Unit weight volume
- Bleeding

Experimen- - Compressive strength
tal - Standard curing(7, 28 56days)
- Job site curing (7, 28 56days)
4 |-Rebound number(7, 28days)
- bottom, middle, top section
- Core drilling(28days)
- Drying shrinkage(1~90days)

Hardened
concrete

1) Only applied for nominal strength of 24MPa

Table 2. Mixture proportions of concretes

5~13mm Weight mix(kg/m®)
Mixing R:z:r"sl:d W/B| S/A | SP/c
standard| o egate | 79 | ) | (%) | W |OPC| BS | S |NA|RA

ratio(%)

O(Plain) | 50 |48.9| 0.7 | 169|305 | 34 |856(925| 0
251’52;' 30 50 |48.9| 0.7 | 169]305| 34 |856|647(278

70 50 |48.9| 0.7 | 169|305 | 34 |856| 27 | 647

55.07. | O(Plain) |45.9|48.1| 0.7 | 168(330| 37 |832/929| 0
150 30 [45.9]48.1] 0.7 |168]330| 37 | 832|650 |279

25.40- | O(Plain) |37.0|45.5| 0.9 | 164|400 44 | 766|949 0
600 30 37.0(45.5] 0.9 | 164 |400| 44 |766|664 |285
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Fig. 1. Grading of aggregates depending on RCA replacement

Table 3. Physical properties of cement

F2BA X8 AIR0| ZAz|E0| HEHSH| 0/FE YY DI

Table 4. Chemical composition and physical properties of blast
furnace slag

Hygros- Composition ratio (%)
Density | Fineness |L.O.I| copic
(g/em®) | (cm¥g) | (%) |moisture] (] SO; |MgO | Si0, | Ca0
(%)

2.90 4,520 | 1.2 | 0.23 |0.002| 1.95 | 5.26 | 34.2 | 42.5

Table 5. Physical properties of aggregates

. Unit 0.08mm
. . Absorpti- . .
Density | Fineness . weight sieve
Aggregates 5 on ratio .
(g/cm”) | modulus %) volume | passing
V| ke | (%)
River s | 221 | o046 | 1158 | 030
. sand
Fine Crashed
WSIEET 953 | 326 | 046 | 1684 | 032
sand
Co- | Crushed | 2.59 6.55 0.58 1,564 0.40
arse [Recycled| 2.55 6.70 3.0 1,468 0.88

Table 6. Physical properties of chemical agents

Setting time | Compressive strength
Density | Blaine | Stability (min) (MPa)

(¢/em’) | (cm’/g) | (%) | Initial | Final

- - 3days | 7days | 28days

3.15 3,390 0.05 230 | 345 | 24.8 | 393 | 56.9

Main Density
Type ingredient Form Color (g/em®)
Su;')e-r plas- polycarbo- Liquefied | Dark brown 1.05
ticizer nate
AE agent Anion Liquefied Light dark 1.04
brown
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a) Mock-up specimens preparation
1200

Core drilling Rebound test
g
e o
Top
g
g g0 ® o o
e @
Bottom

+
800 400
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Fig. 2. Mock-Up specimens set-up
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Fig. 3. Slump and slump flow of the concretes depending RCA
under 13mm replacement
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Fig. 4. Air contents and unit volume weight of the concretes
depending on RCA under 13mm replacement
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Fig. 11. Evolution of drying shrinkage according to age depending
on 5~13mm RCA replacement

A

Hu
rn

Cl,

H SALE 2/MPa 42 FEEXQ| GIEUX} 212 02X

St 220 HioM= 841 X107°02 LIEfGHD, 5~13mm RCA 30%
AEO| A2 779 X10°C2 Plain0f HlsH 2F 10%XE0| x4

ZO[HIIE0| AAdlE A= LT SEUT 40MPa0l M=

5~13mm RCA XI2=20| 7125 dacke defs HEUCH

ror

gl

=

k=l
=

Pall

i

4. 2 E

2 AT M= YEMES E5) 5~13mm RCAZ 13~25mm &£

66 vol. 5, No. 1 (2017)

F=2 MOl X2t 0150 232|E0| oM E40f 0Ixl=
5

Mock—up A[EiS AA|GtH

2 08 H>

r ool
njo
o
02
ikl
0p
0x
bl
HJL_)
k=)
>
]
2t
ol
kI

N

=1
22| Med MES S2/S0| S22l ls Z

o o H
]
o
4 0
o
£Q
u]

o 1
rr mE Hm L
0o S\ oN
> M
S m
N oox
z0 |0
o Hu
I w
&
£ 3
E 3
L
o mn
o
N S
H I
S
=
¥ rd
S ooy
oz 0
I"_| foli
oM o
Mooy

Mo =
;('% o
>
Rall
fon
e
JI #e

SAA

|

0] Mock—up 2| &2, &Y & ofR7tel BEIE Xj07t 2
221 HHEIECt 4~6% N E A
=Ml SEYE F8i0l| e 2 M stz 29| Fsiot
A OIROIMM LIEHS Zut2 THEHEICH

4. Mock—up&xHe] x4 d
oF HIE0| S2IQ! BRI} ChA H2 ARpRIE 4= A

= LIERRITE

A
Jm
2%
|0
Hu
o
<
@® -
3
3
3
>
w
(@]
I
S

References

Choi, D.S,, Moon, S H,, Jo, KH, (2006), A study on analysis
of Korea’s construction wastes recycle condition through
on—site research, Journal of the Architectural Institute of
Korea, 24(4), 133—140,

Han, M.C., Kang, B.H, (2015). Effect of the replacement of
recycled coarse aggregates under 13mm on engineering
properties of the concrete the korea institute of building
construction conference proceeding, Journal of Recycled
Construction Resources, 3(1), 43—49 [in Korean],

Laserna, S, Montero, J. (2016). Influence of natural aggregates
typology on recycled aggregate concrete strength properties,
Construction and Building Materials, 115, 78—-86.

Lee, S.H,, Shim, JW. (2007). Enactment Provision of Recycled
Aggregate Concrete, Magazine of the Korea Concrete
Institute, 22(1), 33—35 [in Korean],



5~13mm

Moini, M., Vivian, |, Amirjanov, A, Sobolev, K (2015). The
optimization of aggregate blends for sustainable low cement
concrete, Construction and Building Materials, 93, 627-634,

Na, CS,, Lee, HJ., Nam, S, Kwon, SK, Kim GY. Kim MH,
(2008). Study on the shrinkage properties of concrete using
recycled fine aggregate, Proceedings of the Korea Concrete
Institute, 20(2), 681—-684 [in Korean].

Sim, J.S,, Park, CW,, Park, S.J,, Kim, Y.J. (2006). Characterization

o

&8 F2EM X A0 232|E9

of compressive strength and elastic modulus of recycled
aggregate concrete with respect to replacement ratios,
Journal of the Korean Society of Civil Engineers, 26(1A),
213-218,

Tan, L, JianZhuang, X, Cimian, Z, Zheng, Z. (2016).
Experimental study on mechanical behaviors of concrete
with large size recycled coarse aggregate, Construction
and Building Materials, 120, 321-328,

2 AN ME 5~13mm LEExE

PN
EMdel = 0|50 232/EQ| MEtES

dq
o

off of

HEfolM =,
HofAct, e+

Ot=
=

LtEHGE D,

HARE 5~13m

3

o Z32EE
St 1200X800 X
=0 Z32(E0
oz XS

[y

&)

T

o ol
o 32
> H

=

riok
NI
n

1]
h
03

]
111
u

W o
o
[5]
rlo

0x -
>
mn
rr
_!j_

2

- L0

>

- 0
N
N

izl

0
|,
rr

X
=

20173 32 67





