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An Experimental Study on the Engineering Characteristics of Ternary
Lightweight aggregate Mortar Using Recycling Water
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This study uses the recovered water as mixing water and artificial lightweight aggregate pre-wetting water as part of a study to
increase the recycling rate and reduce greenhouse gas of the ready-mixed concrete recovered during the concrete transport process,
and cement fine powder of blast furnace slag(BFS) and fly ash(FA). The engineering characteristics of the three-component lightweight
aggregate mortar used as a substitute were reviewed. For this purpose, the flow, dry unit mass, compressive strength, drying
shrinkage, neutralization depth, and chloride ion penetration resistance of the three-component lightweight aggregate mortar were
measured. When used together with the formulation, when 15 % of BFS and 5 % of FA were used, it was found to be positive in
improving the compressive strength and durability of the mortar.

NS : g4, BRD, ASVC, AZAE, 43 20|, Y2012 BE HEH

Keywords : Recycling water, Flow, Compressive strength, Drying shrinkage, Carbonation depth, Chloride-ion penetration resistance
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Table 1. Chemical composition of cementitious materials

Components Si0, ALO; Fey05 CaO MgO K0 Blaine (cm /g) | Density (g/cmz)
Cement 17.43 6.50 3.57 64.40 2.55 1.17 3,430 3.15
Blast furnace slag powder 30.61 13.98 0.32 40.71 6.43 0.60 4,210 2.93
Fly ash 64.88 20.56 6.06 2.58 0.80 1.45 3,710 221

Table 2. Physical properties of aggregates

Type FM Surface dry density (g/cm?) | Oven dry density (g/cm?) | Water absorption ratio (%) Unit weight (kg/m’)
Natural sand (NS) 2.45 2.60 - 1.00 1,427
Lightweight sand (LS) 4.61 1.77 1.63 8.71 1,010
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Table 3. Mix proportions
i Sludge ratio | W/B BFS FA Unit weight (kg/m’) Test items
(%) (%) (B*%) (B*%) W C BFS FA
Control - - - 145 340 - - - Mortar flow (mm)
R5BO0F00 5 - - 145 340 - - - pH
RS5B20F00 5 20 - 145 272 68 - - Unit weight (kg/m’)
R5B15F05 5 45 15 5 145 272 51 17 - Compresseive strength (MPa)
R5B10F10 5 10 10 145 272 34 34 - Drying shrinkage (%)
R5BO5F15 5 5 15 145 272 17 51 - Carbonation depth (mm)
RSBOOF20 5 - 20 145 m 0 68 | (Cclél&ﬁq‘fs‘)i"“ penetrationresistance
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Table 4. Sludge composition

Mix. WIC (%) | W (2 C(e | S (<0.15 mm) (g)

Sludge 50 200 400 100

Table 5. Test items and standard

Type Standard Age (days)
Mortar flow KS L 5105 -
pH - -
Unit weight KS F 2462 -

Compressive strength KS L 5105 7,28,56

Drying shrinkage KS F 2424 56
Carbonation depth KS F 2584 28
Chloride-ion penetration resistance ASTM C 1202 28
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