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Abstract

This study is to compare and analyze the strength, drying shrinkage and carbonation properties of lightweight
aggregate mortar using recycling water as prewetting water and mixing water. The flow, compressive strength, split
tensile strength, drying shrinkage and carbonation depth of lightweight aggregate mortar with recycling water were
measured. As test results, the mortar flow was similar in all mixes regardless of the recycling water content. The
compresseive strength of the RW5 mix with 5% recycling water as prewetting water and mixing water was the highest
value, about 53.9 MPa after 28 days. In addition, the tensile strength of lightweight mortar was about 3.4 to 3.8 MPa,
indicating 7 to 9% of the compressive strength value regardless of recycling water content. In the case of drying
shrinkage, the RW2.5 mix using 2.5% recycling water showed the lowest shrinkage rate as about 0.107% at 56 days.
The drying shrinkage of the plain mix without recycling water was relatively higher than the RW25 and RW5 mix.
The RW5 mix showed lowest carbonation depth compared to other mixes. In this study, the RW5 lightweight aggregate
mortar with 5% recycling water exhibits excellent compressive strength and carbonation resistance. Therefore, it is
considered that if the recycling water, a by—product of the concrete industry, is properly used as prewetting water and
mixing water of lightweight mortar and concrete, it will be possible to increase the recycling rate of the by—product and
contribute to improve the property of lightweitht aggregate mortar and concrete.
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Table 3. Physical properties of lightweight aggregate

M Surface dry density Oven dry density Water absorption ratio Unit weight
(glem?) (glem?) (%) (kg/L)
4.61 1.77 1.63 8.71 1,010
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Table 4. Sieve analysis of lightweight aggregate

Passing ratio (%)
Sieve size (mm)

10~20 10~5 25~5 1.2~25 06~1.2 03~06 0.15~0.3
Standard 100 95~100 80~100 50~85 25~60 10~30 2~10
lightweight
agaregate 100 99.75 385 1.25 0.25 0 0
Table 5. Mix proportions and test items
' Sludge W/C W C )
Mix (%) (%) (Kg/m?) (kg/m?) Test items
Plain 0
1. Mortar flow (mm)
RW25 25 2. Compressive strength (MPa)
= 7, 14, 28days
RW5 50 45 144 20 3. Split 1enslle2§ér:;13ggth (MPa)
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RAWT.S 75 5. Carbonation depth (mm)
RW10 10 - 28days
2.2 Mgy
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