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Compressive Strength of Concrete due to Moisture Conditions of
Recycled Coarse Aggregates and Curing Conditions

ABSTRACT

In this study, the effect of moisture conditions of recycled coarse aggregates on the compressive strength of concrete was evaluated with
the water/binder ratios and the curing conditions. The saturated recycled aggregates seemed to have the negative effect on the strength
development of concrete. This is the because of the decrease in bond strength between aggregate and cement paste due to the increase
of surface water according to the high absorption of recycled aggregates. The effect of types and moisture conditions of aggregates
according to the change of water/binder ratio was similar. However, the curing conditions had a significant effect on the compressive
strength of the concrete with the different types of aggregates. In the case of curing in air, the recycled aggregates with high absorption
reduced the moisture required for hydration and increased the rate of vaporizing, and these result in interfering strength development.
The moisture conditions of the recycled aggregates have a considerable effect on the compressive strength of the concrete, and it is
necessary to control the moisture conditions of aggregates in the production of concrete with recycled coarse aggregate. And the control
of the curing condition is very important for the concrete with recycled aggregate.
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Table 1. Properties of Coarse Aggregates

Properties
Type X ;
Density (g/cn) Absorption (%)
Natural coarse aggregate 2.62 2.59
Recycled coarse aggregate 222 4.83
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Fig. 1. Particle Size Distribution Curve of Aggregates
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Table 2. Test Parameter and Mixture Proportions
Parameter UCS test (day) Proportions (kg/m*)
B i Moi T f Specimen I.D.* Coarse Aggregate P.
\.W Cur} r.1g 01s.u.1re ype of Coarse 31712890 P Water |Cement| Sand £81eE S
ratio (%)| condition | condition aggregate Natural |Recycled| (%)
Natural 5 N45D-28M 159 916
Oven dry
45 Moist Recycled 5 R45D-28M 180 895
-cured ) Natural 5 N45S-28M 135 940
Saturation
Recycled 5 R45S-28M 135 940
Natural 5 N55D-28M 189 916
Oven dry
Moist Recycled 5 R55D-28M 210 895
~cured ) Natural 515155 | N555-3-90M | 165 940 24
Saturation
Recycled 5155 ] 5 | R55S-3~90M | 165 940
55 300 | 970 (0.8%,
Oven dry Natural 5 N55D-28A 189 916 weight by
In ai Recycled 5 R55D-28A 210 895 cement)
n air
. Natural 5 N55S-28A 165 940
Saturation
Recycled 5 R55S-28A 165 940
Natural 5 N65D-28M 219 916
Oven dry
65 Moist Recycled 5 R65D-28M 240 895
-cured . Natural 5 N65S-28M 195 940
Saturation
Recycled 5 R65S-28M 195 940
Total 110

* N/R (Type of coarse agg.) / 45~65 (W/B ratio) / D/S (Moisture condition) / 3~90 (age) / M/A (Curing condition)
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Fig. 2. UTM and Specimen Set-Up

AREEIA ST, Ald7]4) 715 slEat jSlE AR8ele] AdE
A8k Fig. 2= Aol AM-E WHsA B 19k AlAE
It

ke 2=
AR Hszo

o Al

DEEnEEE

3.

HI

SEA) 2 AEA) Pt el o
JF WIS $Iste] AT Hlot PP s U
@S SEE A3HE Table 30 Aefshick

pud

n2k=

A S

a

Vol.39 No4 August 2019 487



Table 3. Experimental Results

Parameter Specimen [.D. Compressive strength (MPa)
W/B ratio (%) | Curing condition |Moisture condition| Type of Coarse aggregate Age(days) 3 7 28 90
Natural N45D-28M 23.22
Oven dry
45 Moist Recycled R45D-28M 21.13
-cured ] Natural N458-28M 23.92
Saturation
Recycled R45S-28M 19.51
Natural N55D-28M 19.65
Oven dry
Moist Recycled R55D-28M 18.43
-cured ) Natural N55S-3~90M 10.65 | 1572 | 21.67 | 26.90
Saturation
s Recycled R55S-3~90M 1097 | 13.59 | 16.82 | 21.21
Natural N55D-28A 17.18
Oven dry
) Recycled R55D-28A 13.18
In air
) Natural N55S-28A 19.23
Saturation
Recycled R55S-28A 10.99
Natural N65D-28M 14.42
Oven dry
65 Moist Recycled R65D-28M 13.10
-cured ) Natural N65S-28M 15.16
Saturation
Recycled R65S-28M 11.73
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Fig. 3. Effect of the Moisture Conditions of Coarse Aggregates
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