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Weathering Properties of Shale Aggregate in Daegu-Kyeongbuk
region and Freezing-Thawing Characteristics of Concrete in
response to Usage of Shale Aggregate
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Abstract Sedimentary rocks from construction waste are discarded through open storage and landfilling, which
causes an increase in construction cost and inefficient of execution of works. Some sandstone are selected and
utilized as aggregates, but shale is buried as industrial waste. Therefore, in this research, we evaluated
weathering properties of shale aggregate that is widely distributed throughout Daegu-Kyeongbuk region and
freeze-thaw characteristics of concrete according to the replacement ratio of shale aggregate, in an effort to
stabilize aggregate supply-demand in Daegu-Kyeongbuk region and develop alternative aggregates. We used red
shale and black shale in the experiment, which were exported from a construction site in Deagu. We verified
the usage of shale as a concrete aggregate by comparing andesite, which is broadly used as a thick aggregate
for concrete, to hornfels, which is a metamorphic sedimentary rock. As a result of the experiment, we observed
no degradation phenomenon for andesite and hornfels. However, a part of country rock containing black shale
was found to be exfoliated. Red shale started having cracks in the direction of stratification after 1.5 months of
direct exposure, and it broke into smaller pieces after approximately 4 months. After 300 cycles of freeze-thaw
process on the concrete manufactured according to the replacement ratio of shale aggregate, the modulus of
elasticity was 97% for plain and 95% for hornfels. In the case of RS 100, it was 57% after 210 cycles, and
for BS_100, it was 54% after 240 cycles. Therefore, we established that, as the number of repetition increases,
the freeze-thaw resistance decreases dramatically.
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[Table 1] Chemical composition and physical properties
of cement

Fineness | Density Chemical composition (%)

) 5. | Igloss -
(em/g) | (g/cm’) Si0; | ALO; | Fe;03| CaO | MgO

3,426 3.13 09 |2294| 557 | 3.33 |64.05| 2.58
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[Table 2] Physical properties of fine aggregate

Density | Absorption Unit volume | Ratio of

@ m3}), (;[; F. M. weight absolute

&/e ¢ (kg/L) | volume(%)
2.61 1.80 2.67 1.63 62.5
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[Table 3] Mix design of concrete
Unit of weight(kg/m3)
fck Gmax Slump Air W/B S/a
(Mpa) (mm) (mm) (%) (%) (%) Water Binder Sand Coarse Ad.
aggregate (€3}
30 20 150+25 4.5+1.5 51.7 46 186 360 788 927.5 1,080
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[Fig. 1] Grain size distribution with Wet and dry conditions
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