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Abstract

The purpose of this study is to evaluate the effect of the compressive strength of
concrete upon changing the water content or curing conditions of regenerated thick
aggregates. Curing conditions were classified into two types: underwater curing and
atmospheric curing after 1, 3, and 7 days, and the water content of regenerated thick
aggregates was classified into absolute dry state, surface dry saturation state, and wet
state. In addition, the water/bonding material ratio was also changed to compare and
evaluate its effects.

The compressive strength of concrete using recycled aggregates was found to be
83% to 87% lower than that of concrete using natural aggregates. It is considered
that fine cracks with a lot of aggregates through the high absorption rate of
regenerated thick aggregates and low drying unit weight, and it is believed that the
strength of concrete is reduced due to the destruction of the aggregates.

For both natural and recycled aggregates, the compressive strength decreased as the
atmospheric curing period increased, and the reduction rate was similar. This is
thought to have decreased the compressive strength because insufficient moisture was
supplied during the curing period, and the type of aggregate is not considered to
have much influence on these conditions.

In the case of wet curing, using an aggregate in a surface dry saturated or wet
state was disadvantageous for compressive strength, because a moisture gel is formed
on the surface of the aggregate when using an aggregate having a high absorption
rate, thereby degrading adhesion. In the case of atmospheric curing, the moisture
inside the concrete evaporates during the curing period, so the moisture required for
hydration is insufficient, but in the case of wet or surface dry saturation, the water

contained in the aggregate is used for hydration, resulting in relatively high strength.



Therefore, when using recycled aggregates, it is necessary to create a curing
environment capable of effectively managing moisture during the curing period of
concrete.

The degree of effect of the moisture supply conditions on the compressive strength

according to the change in the water/binder ratio during curing was similar.
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Table 2.1 Moisture contents of aggregates for
mix preparation (Poon at al, 2004)

Compressive sirength of concrete

Mix Compressive strength (MPa)
3 duys 7 days 28 days
ADI1 250 49 485
0Dl 182 2749 42
SSD1 252 iz 46.0
AD2 233 4K M
oD2 194 292 4312
SED2 Ju4 L3 430
A3 229 122 4.7
OD3 210 292 kL
5503 17.7 270 6.1
Al 244 1149 46 B
OD4 217 B | 433
5D 175 285 £l
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Table 3.1 Experimental parameter
Coarse Aggregate W/B ratio . » :
Moisture %) Curing condition Specimen LD.
Type I Y
condition
after lday N55S-1D
Saturated In air = after 3days N55S-3D
Natural 55
surface_dried after 7days N55S-7D
Moist-cured N55S-M
after 1day R55D-1D
In ai fter 3d R55D-3D
Oven-dried 55 Rl o b
after 7days R55D-7D
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after lday R55S-1D
55 In air | after 3days R55S-3D
after 7days R55S-7D
Moist-cured R558-M
after lday R60S-1D
Saturated In air  after 3d R60S-3D
Recycled 60 il WL
Surface_dried after 7days R60S-7D
Moist-cured R60S-M
after lday R65S-1D
65 In air | after 3days R65S-3D
after 7days R65S-7D
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after lday R55W-1D
In air | after 3days R55W-3D
Wet 55
after 7days R55W-7D
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(a) Natural CA. (b) Recycled CA.

Fig. 3.2 Coarse aggregates
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Table 3.2 Physical properties of coarse aggregates

Coarse Aggregate | Density(OD) (g/cm®) Absorption (%) Solid Contents (%)

Natural 2.578 2.19 59.5

Recycled 2.278 5.82 56.5
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Table 4.1 Experimental results

Unit weight (kN/m?) Absorption (%) Compressive strength
Specimen L.D. (MPa)

Average Standard Average Stal.ldz.nrd Average Standard

deviation deviation deviation
N55S-1D 21.3 28.6 6.7 0.3 19.9 0.8
N55S8-3D 21.5 39.1 6.2 0.7 21.8 0.6
N55S-7D 21.6 48.3 6.3 0.8 23.0 1.1
N55S-M 22.7 18.2 6.1 0.9 25.1 1.0
R55D-1D 20.2 36.0 34 0.4 16.0 1.1
R55D-3D 20.3 50.6 34 0.5 18.2 0.9
R55D-7D 20.4 37.9 4.5 0.6 19.2 0.5
R55D-M 21.3 19.8 5.9 1.0 21.8 0.4
R55S-1D 20.6 8.3 7.1 0.9 16.8 0.5
R55S-3D 21.2 20.3 6.7 0.6 18.9 0.5
R55S-7D 21.2 27.4 6.7 0.9 19.0 0.9
R555-M 21.9 10.9 6.3 0.6 21.6 0.8
R60S-1D 20.6 21.9 6.2 0.5 15.3 0.7
R60S-3D 20.7 38.5 6.3 0.5 18.6 0.7
R60S-7D 21.1 14.7 7.0 0.4 18.7 1.1
R60S-M 21.7 19.3 8.0 0.4 20.0 0.7
R65S-1D 20.6 22.9 7.4 0.6 12.6 1.2
R65S-3D 20.9 9.3 6.1 0.7 15.7 0.8
R65S-7D 20.9 339 5.8 23 15.8 0.3
R655-M 22.0 33.5 7.1 1.4 16.6 0.5
R55W-1D 20.2 27.1 5.8 0.7 16.9 0.4
R55W-3D 20.4 35.1 4.7 1.4 19.7 1.0
R55W-7D 20.4 34.8 4.5 0.8 20.3 0.9
R55W-M 21.2 35.2 4.8 1.1 21.1 1.6
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Fig. 4.11 Failure mode and stress-strain curves (R55S-3D)
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Fig. 4.18 Failure mode and stress-strain curves (R55D-7D)
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Fig. 4.22 Failure mode and stress-strain curves (R55W-7D)
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Fig. 4.28 Failure mode and stress-strain curves (R60S-7D)
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Fig. 4.30 Failure
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