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Effect of Recycled Aggregates Powder on the Properties of Zero Cement

Mortar Using the Recycled Fine Aggregates and Fly-Ash
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Abstract

The purpose of this study was to investigate the influence of recycled aggregates powder (RP) contents on recycled
aggregates (RA) using fly-ash (FA) mortar in a condition of zero cement targeting earth filling materials, and the
results can be summarized as follows. First, there was a tendency that as RP contents increased, W/B and air contents
increased also. In the case of compressive strength, the strength was hardly developed at the early age, which was
prior to 14 days; however, with the starting point of 14 days of age, strength of around 1.5 ~2.0 MPa was developed
when it arrived at 28 days. At a curing temperature of 20°C, the more RP contents increased, the more the compressive
strength increased in comparison with FA 100% at all levels except RP 100 %, showing the highest compressive
strength at RP 25 %. At a curing temperature of 35C, the temperature-dependence appeared to be large, as the RP
contents were decreased compared to the curing temperature of 20C. In addition, based on SEM analysis, this study
was able to confirm that a pozzolanic reaction formed by an alkali stimulus of RA with the lapse of certain days even
in 100 percent FA, causing the densification of tissues, and with RP 25%, hydrate was created the most densely by the
hydration of unhydrated cement particles and pozzolanic reaction of FA.
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?15_]_ X]‘?J—UHE]HXH 7HHE_1—O T’]{S} 7]}—& (ﬁ —‘?:-}H RA‘—‘ }\]"'Q‘ Mix Tﬁrget RP W/B W Unit weight (kg/mg)
-l T
Al 2|3ksto], L AHE % oﬂ/\ﬂ_q ZrearE e A 0 40 225 561 0 1123
E?_?]:T’_Z]‘ @—D} 25 48 259 404 135 1077
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2. AIA al g}
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2.1 M3l s Table 3. Physical and chemical properties of FA
A=A o] Al AIB].0 ZF1 waeka uiska Density Blaine L.Ol Moisture N
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_ Table 4. Physical properties of RA
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Table 1. Experiment plan § . | '
Factors Levels % = ey HE T ------ T
v | o
Mix proportion 1:2 e A el L b 2 I SR ! .
4 | i | ) i
Target flow (mm) 150+10 : v : i i :
S i i i | 1
Mixture W/B (%) Based on target flow 0.08 0.15 0.8 0'_6 1.2 2.5 5 10
Size (mm)
RP contents (%) 0, 25, 50, 75, 100 Figure 1. Particle size distribution of RA
Curing temperture (C) 20, 35" Table 5. Physical and chemical properties of RP
- Flow i ition (©
Fresh mortar Al contents Density Blaine » Chemical composition (%) Lol
Experi- (gfem)  (em/g) _ (%)
ment - Compressive strength S0, Fe0s AOs Ca0 MgO KO
Hardened mortar (7, 28, 42, 91, 180 days)
- SEM (7, 28 days) 230 6443 124 2735 666 599 3387 154 247 20.26
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Figure 3. Mixing sequence

¢) Compressive strength test

d) Scanning electron microscope

Figure 4. Experiment equipment set up

Table 6. Test result

RP

Experiment result

contents W/B Air contents Curing Compressive strength  (MPa)
(%) (%) Flow (mm) (%) temperature
° ° (C) 1~14 days 28 days 42 days 91 days 180 days
0 20 1460 30 20 0 1.64 1.66 1.70 1.78
35 0 2.44 250 2.85 3.00
2 k . 92 2.2
o5 48 1555 30 (0] 0 1.84 1.90 1.9 0
35 0 2.64 2.70 3.07 3.32
2 1.82 1. 1. 2.
50 50 1445 32 0 0 8 & 8 00
35 0 1.98 2.00 2.10 2.28
20 0 1.70 1.76 1.78 1.82
75 55 154.5 35
35 0 1.68 1.73 1.80 1.95
20 0 1.58 1.60 1.65 1.70
100 57 141.0 40
35 0 1.56 1.60 1.66 1.73
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Figure 7. Compressive strength with RP contents and age (20TC)
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