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Abstract Sedimentary rocks dug up in construction fields are mostly stockpiled for landfill disposal, leading to
an increase in construction costs and construction inefficiency. After screening, some of the sandstone can be
used as aggregate; however, most of the shale ends up as industrial waste in practice. In this study, to stabilize
the demand and develop resources for alternative aggregates of concrete, the potential use of shale, which is
widely distributed in the Daegu-Kyeongbuk region, as a concrete aggregate was evaluated. Red and black shale
exported from a Daegu excavation site was selected for use in the experiments and evaluated by comparing
with hornfels, which is widely used as a coarse aggregate and is a type of andesite and metamorphosed
sedimentary rock. The physical properties of the aggregate were evaluated in accordance with the test methods
of KS F 2527 “crushed concrete aggregate,” and the compressive strength against the shale aggregate
replacement ratio was measured. The compressive strength of the concrete after 28 days was 30.8 MPa when
the black shale replaced 100% of the aggregate in the concrete and 31.1 MPa when the red shale replaced
100% of the aggregate in the concrete. Compared with the compressive strength of 37.5 MPa for concrete
prepared by using plain aggregate, using shale as a substitute for the aggregate produced an average
compressive strength that was 82% of normal concrete.
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[Table 1] Chemical composition and physical properties

of cement
Fineness | Density Chemical composition (%)
Ig.loss
(cm’/g) | (g/em’) £ Si0, | AlOs |Fe;0s| 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

( /cmS})l (;; F. M. weight absolute

& ’ (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/40L)
fex Gmax Slump Air W/B S/a Coarse ad
(MPa) (mm) (mm) (%) (%) (%) Water Binder Sand agaregate @

24 20 150425 4.5%1.5 54.7 46 7.88 14.4 31.52 37.1 432
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[Fig. 1] Density and absorption ratio with aggregate types
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[Fig. 4] Relation of spherical rate and particle shape

Classification Spherical rate Slenderness rate Cubical rate Flattening rate c/b Aggregate shape
Granite 0.72 1.94 1.41 33.86 0.74 Spherical shape
Hornfels 0.69 2.17 1.52 37.36 0.76 Spherical shape
Andesite 0.77 1.75 1.29 27.87 0.72 Spherical shape

Black Shale 0.68 227 1.46 38.84 0.65 Disk shape

Red Shale 0.68 2.40 1.47 37.38 0.62 Disk shape
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