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Abstract In this study, with the aim of improving the performance of shale to allow for its use as coarse
aggregate for concrete, we coated shale aggregates with water repellents and polymers and evaluated their
physical properties such as density, water absorption rate, wear rate, and stability depending on the coating
method. In addition, the effects of the performance improvement were evaluated by assessing the properties of
fresh concrete produced by varying the shale substitution ratio, as well as the compressive strength, flexural
strength, and freeze-thaw resistance according to curing ages. The test results revealed that the absolute dry
densities of all coated aggregates satisfied the standard density for coarse aggregates for
concrete(>2.50g/cm’),and the absorption rate of the shale aggregate coated with water repellent decreased by
about 50% compared with that of uncoated shale. The wear rate of the polymer-coated shale decreased by up
to 13.0% compared with that of uncoated shale. All coated aggregates satisfied the stability standard for coarse
aggregates for concrete(<12). The water repellent-induced performance improvement decreased the shale
aggregates’ slump by about 20~30mm compared with that of the uncoated shale aggregates, and the air content
of the repellent-coated shale aggregate increased by up to 0.9% compared with that of the uncoated shale
aggregate. The compressive strength of the polymer-coated shale aggregates at a curing age of 28 days was
RS(F) 95.7% and BS(F) 90.0%, and the flexural strength was RS(F) 98.0 % and BS(F) 92.0% of the
corresponding values of concretes produced using plain aggregates. Furthermore, the concrete using
polymer-coated shale aggregates showed a dynamic modulus of elasticity of RS(F) 91% and BS(F) 88% after
300 freeze-thaw cycles, thus demonstrating improved freeze-thaw durability.
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[Table 1] Physical properties of water repellent and

polymer
[P Density
Classification | Component Color Type
P (g/m’) »
Water repellent| Silane 0.96 | Ivory white |Liquid
Polymer Acrylic 0.98 | Transparence | Liquid
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[Table 2] Test plan

Series Aggregate f/ﬁiﬁgg List of measurement
Plain Andesite - * PhySi(fal Properties
- Density
. - Water absorption
RS(WR)™ Red re\:;tle;t - Abrasion ratio
Shale - Soundness
RS(F) Polymer | e Fresh Concrete
- Air
BS(WR) Water | glump
repellent
Black ® Hardness Concrete
Shale - Compressive and Flex
BS(F) Polymer ual  Strength
- Freezing and Thawing
ZDRS  (WR)

Water Repellent Coating, polymer Coating
Red Shale, Black Shale
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[Fig. 1] Shale aggregate with coating method

[Table 3] Mix design of concrete
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[Fig. 2] Density with performance improvement of shale
aggregate
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[Fig. 3] Water absorption ratio with performance
improvement of shale aggregate
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[Fig. 4] Abration ratio with performance improvement of
shale aggregate
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