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Concrete recycling is becoming mandatory rather selective due to depletion of constructional materials and increase of
concrete waste. Studies on recycling concrete are conducted in various point of view for long time. However, standard or
guideline of many countries for the application of recycled aggregate concrete(RAC) has restrictions such as low
replacement rate of coarse aggregate and no fine aggregate allowed due to inferior material properties of recycled
aggregate. This study intends to figure out the feasibility of casting natural aggregate concrete(NAC) and RAC separately in
a structural member. In making RAC, replacement rate of coarse aggregate was 50, 100% in RAC and treatment of interface
of two concretes is introduced. RAC treatment of recycled aggregate or inclusion of additives was not done as it can
increase embodied energy of concrete work. Double-shear test with uniformly distributed loading was adopted to evaluate
shear strength at the interface of two concretes. After curing it was hard to distinguish interface of two concretes.
Experimental result revealed that specimen with higher replacement rate showed higher shear-to-compressive strength ratio,
which is possibly attributed to coarse aggregate size and roughness of sheared section. Further study on the effect of
various parameters is required and subsequent research activity is on-going.
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Table 1. Chemical compositions of type | ordinary portland cement
(%)

CaO SiO, ALO; SO; MgO Fe;0;3
63.42 19.48 4.69 4.08 3.11 3.04
K>O TiO, P,0s MnO Zn0O -
1.32 0.38 0.20 0.13 0.11 -
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Table 2. Mix proportions of concrete

(kg/m’)
Type W/C(%) SIA(%) Water Cement Sand Naa“;g“‘r'e;:tfse Rec:;;:g:g‘“e
NAC 950.13 -
RAC-50 35 40 205.00 585.71 645.60 475.07 427.56
RAC-100 - 855.12
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= 232 ENM M ZE2ZSX ] 28t 2229 X|2tH|g Fig. 1. Elevation view: middle portion of specimen
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(a) 2-point loading(units in mm)
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(b) uniformly distributed loading
Fig. 2. Double shear loading(Kobayashi et al. 1980)
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(a) Dimension of specimen and loading jig(units in mm)
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(b) Test set-up
Fig. 3. Dimension of specimen and test set-up
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Fig. 4. Specimen after failure and view of failed surfaces
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Table 1. Comparison of test result

I Strength(MPa) | Ratio
Specimen R i Pr FP?
0,
(%) kN) | o, +r |7/o .
N-1 381.6 8.48 0.22 b
— 0 - 38.51
N-2 373.9 8.31 0.21 b
R-5-Y1 381.1 8.47 0.22 b
— Yes
R-5-Y2 455.9 10.13 0.27 c
50 37.69
R-5-N1 3559 791 0.21 b
— No
R-5-N2 336.8 7.49 0.20 b
R-10-Y1 441.6 10.09 0.28 a
— Yes
R-10-Y2 456.1 10.12 0.28 c
100 36.58
R-10-N1 455.4 9.81 0.27 c
— No
R-10-N2 453.9 10.13 0.28 c

1) R — Replacement rate of coarse aggregate, 2) T — Treatment of
interface, 3) FP — Failure Pattern of surface : a — very rough, b — rough,
¢ — smooth
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Fig. 5. Comparison of compressive and shear strength
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(Tuan et al. 2006).
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Table 2. Comparison of double-shear test result

I

Researcher

2-point loading
Fig. 1(a)

Fig.1(b)

Uniform loading

w/C

T

T/O'C

T

’T/O'c

Kobayashi et al.
(1980)

7.35

0.16

44.6

7.84

0.19

50

Tuan et al.
(2006)

65.4

8.41

0.13

Lee et al.

314

3.24

0.10

(2017)

36.7

3.19

0.09

43

45

Gao et al.
(2017)

4499

6.2

0.14

39

0”
This study | 50

100]

385

84

0.22

37.7

85

0.23

35

36.6

10

0.27

1) cube compressive strength
2) replacement rate of recycled aggregate
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