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The Properties of Concrete Incorporating Stone Powders as Part of Fine Aggregates

Su-Tae Kangl*, Jun-Young Seo”

Abstract: This study was intended to evaluate the properties of concrete incorporating stone powders which are created during crushing natural stones
to produce crushed aggregates. For concretes with 0~30 wt.% partial replacement fine aggregates with stone powders, experiments of slump, air
content, strength and drying shrinkage were carried out. The experiments found that the increase of the amount of stone powders sharply decreased
slump and air content. Partially using stone powders instead of fine aggregates was found to increase both compressive and tensile strength slightly.
Substituting higher amount of stone powders presented higher drying shrinkage. When HRWRA was added into the concrete with stone powders
in order to obtain workability similar to that of plain concrete without stone powders for the same water-cement ratio and unit weight of cement, air
content increased with the amount of HRWRA but strength and drying shrinkage were hardly affected by adding HRWRA.
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Table 1 Chemical composition of cement and stone powder
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Fig. 1 Grading curve of coarse aggregate
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Fig. 2 Grading curve of fine aggregate

Table 2 Physical properties of aggregates

Items Chemical composition(%) Fineness Modulus  Specific Absorption

Types Si0,  ALO; Fe,O; CaO MgO K,O (FM.) gravity capacity (%)
OPC 21.9 5.3 3.5 634 2.1 - Coarse Agg. 6.43 2.64 1.25
Stone powder ~ 62.3 13.5 18.0 4.1 0.8 1.1 Fine Agg. 2.71 2.57 1.49
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Table 3 Mix proportions of concrete
Stone powder replacement Stone Powder Water Cement Fing aggregate Coarse aggregate HRWRA
ratio (kg/m®) (kg/m’) (kg/m®) (kg/m’) (kg/m’) (Wt.% of cement)
0% 0 626 -
10 % 63 563 -
0.35
194 1156 -
20 % 125 501
0.45
30 % 188 438 -
0.70
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Fig. 6 Strength of concretes mixed without HRWRA
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Fig. 7 Strength of concretes mixed with HRWRA
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