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Utilization of Volcanic Rock Waste in Concrete Block
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Abstract: This research aims to study the use of quarry dust from volcanic rock mine as aggregate (basalt) in
concrete block products. The mixture ratio of Portland cement type 1 : quarry dust : wateris 1 : 8 : 0.6 by weight.
Four types of quarry dust from volcanic rock mine and limestone mine (general aggregate) were compared in
concrete block properties. The concrete block samples were cast in 7 x 19 x 39 cubic centimeter of dimension with
concrete block molding machine. The concrete block sample testing followed the TIS 58-2533 on non-load bearing
concrete blocks. From the experiment, the density, compressive strength, and thermal insulation of volcanic rock
concrete blocks were lower than general concrete blocks. In addition, the water absorption and dry shrinkage were
higher than general concrete blocks. However, all of the concrete block samples can be classified as the standard

so it can be used as materials for a thermal insulation wall.
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Figure 1 Crushing process of volcanic rocks
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Figure 2 Volcanic rock waste
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Figure 3 Quarry waste from limestone quarry (for LC concrete block)
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Figure 4 Quarry waste from volcanic rock quarry (crushing machine no.1) (for VC1 concrete block)
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Figure 5 Quarry waste from volcanic rock quarry (crushing machine no.2) (for VC2 concrete block)

Table 1 Ratios of concrete blocks (by weight)

Concrete block symbols Cement Quarry waste Water
LC 1 8 0.6
VC1 1 8 0.6
VC2 1 8 0.6
VC3 1 8 0.6
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Figure 8 Suitable moisture test of concrete block mixture

Figure 10 Compression test of concrete block
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Table 2 Fineness modulus (F.M.) and specific gravity (S.G.) of quarry waste from limestone and volcanic

rock mine
Types of quarry dust F.M. S.G.
For LC concrete block 5.46 2.7
For VC1 concrete block 6.53 2.5
For VC2 concrete block 5.46 2.5
For VC3 concrete block 5.27 2.5
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Figure 11 Density of concrete blocks
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Figure 12 Water absorption of concrete blocks
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Figure 13 Linear drying shrinkage of concrete blocks
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Figure 14 Compressive strength of concrete blocks
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Figure 15 Thermal conductivity of concrete blocks

oK, W)
¥
N

,,
e
o
—_

0.12 .

LC VC1 VC2 V(3

Ratios

Thermal resistance (m

Figure 16 Thermal resistance of concrete blocks
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