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The Use of Volcanic Rock Waste in Paving Block Products
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Abstract: This research aims to study the use of volcanic rock waste (basalt) in paving block products. The mix
ratios of Portland cement type1: volcanic rock waste: tap water are 1:6:0.4, 1:7:0.4, 1:8:0.4, 1:9:0.4, 1:10:0.4, and
1:11:0.4 by weight. The paving block samples are cast in 30 x 30 x 5 centimeter blocks. The paving block sample
testing follows the TIS 378-2531 standard on concrete flooring tiles. From the experiment, bending strength and
thermal conductivity of paving blocks with high quantity of volcanic rock waste are lower than paving blocks with
low quantity of volcanic rock waste but the water absorption of paving blocks with high quantity of volcanic rock
waste are higher. However, all of volcanic rock waste paving block samples with lower volcanic rock waste content

than the 1:7:0.4 ratio pass the standards for concrete flooring tiles.
Keywords: Paving block, volcanic rock waste, basalt, quarry dust, transverse bending strength
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Figure 2 Volcanic rock waste in basalt mine from Buri Ram province
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Figure 3 Volcanic rock waste from Buriram province
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Figure 4 Mold of paving block

Table 1 Ratios of volcanic rock waste paving blocks (by weight)

Ratios Cement Volcanic rock waste Water
1.6 1 6 0.4
1.7 1 7 0.4
1:8 1 8 0.4
1:9 1 9 0.4

1:10 1 10 0.4
1:11 1 11 0.4

Figure 5 Surface of volcanic rock waste paving block
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Figure 6 Transverse bending strength test of volcanic rock waste paving block
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Table 2 Fineness modulus (F.M.) and specific gravity (S.G.) of volcanic rock waste

Sizes of volcanic rock waste F.M. S.G.
5-10 mm 6.53 2.50
Lower than 5 mm 4.77 2.50
Table 3 Characteristic of volcanic rock fragment paving blocks
Ratios Flatness Crack
1:6 Pass No crack
1.7 Pass No crack
1:8 Pass No crack
1:9 Pass Easy crack
1:10 Pass Easy crack
1:11 Pass Easy crack
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Figure 7 Water absorption of volcanic rock fragment paving blocks
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Figure 8 Transverse bending strength of volcanic rock fragment paving blocks
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