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Effect of the Amount of Attached Mortar of Recycled
Aggregates on the Properties of Concrete
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In this study, the different unit cement content by the ratio of water absorption and water-cement ratio are applied to examine the
properties of the concrete used the aggregate recycled by the crushing treatment. According to the experimental results, in the mix of
low strength and high water-cement ratio, both of the compressive strength is almost equal in the concrete using the recycled
aggregate by the crushing treatment and the concrete using broken stones. It means that the recycled aggregate has the low effect of
the amount of bonded mortar. But, in the mix of high strength and low water-cement ratio, the concrete using the recycled aggregate
by the crushing treatment has 40% less of the compressive strength than that using broken stones by the effect of the amount of
bonded mortar. On the other hand, after 8 weeks, the dry shrinkage of the recycled aggregate with 7% of the ratio of water absorption
doubles that of the broken stones with 1% (-350 x 10®), in other words -700x10°. Thus, the dry shrinkage should be prior to any other
conditions in recycling waste concrete for the aggregate for concrete. When the recycled aggregate with 3% of the ratio of water
absorption is used, the compressive strength of the rich mix concrete (450kg/m’ of the unit cement content) is equivalent to that of
the concrete using broken stones, while in using the recycled aggregate with 7% of the ratio of water absorption, the rich mix concrete
has 7% lower compressive strength than the concrete using broken stones. But, the compressive strength of the ordinary mix concrete
(350kg/m?’ of the unit cement content) is far lower than that using broken stones.
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Table 1. Chemical composition and physical properties of

cement

Fineness | Density | Ig.loss

Chemical composition (wt,%)

(em”g) | (gem’) | (%) | Si0, | ALO; | Fe05 | CaO | MgO
3,169 3.15 1.03 22.94| 5.57 | 3.33 | 64.05| 2.58
Table 2. Physical properties of aggregate
Unit |Ratio of Abrasion
Classifi- |Density | absorption | Fineness | volume |absolute .
. 3 . ratio
cation |(g/em’) (%) moduls | weigh | volume %)
(kgm’) | (%) ’
Natural | 61|15 | 263 | 1527 | sou -
sand
Crushed
stone 2.69 1.03 7.01 1535 57.2 20.0
(CS)
Recycled
(RAI) 2.35 3.23 7.52 1396 59.4 30.9
Recycled
2.24 5.73 7.18 1282 57.2 35.6
(RA2)
Recycled
2.23 6.97 7.49 1310 58.7 394
(RA3)
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Fig. 1. Gradation curve of aggregate
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Table 3. Experimental design

Classification| ¢ = 350 kg/m’ C = 450 kg/m’
W/C (%) CS |RA1|RA2[RA3| CS |RAI|RA2|RA3
40 olo|o|lOo|-|-1|-]|-
45 Oj]O0O]J]O|]O|O]O]0O]|O
50 O|O0 |0 |0 - - - -

60 sec 90sec | Coarseaggregate+ | 150 sec

I:> 1" water l:> 2" water+ l::} Concrete

liquid Admixture

Sand+

Cement

Fig. 3. Mix procedure
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Fig. 4. Ratio of bonded mortar
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Fig. 5. Density with absorption ratio of recycled aggregate
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r,//\_

40

30 A

20 4

10 A

Compressive strength(MPa)

—e— C = 350kg/m®
—8— C = 450kg/m®

0 T T T T
Crushing aggregate 3% 5% 7%

Absorption ratio(%)
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Fig. 13. Compressive strength with unit cement content (age 56days)
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