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Compaction Characteristics and Uniaxial Compressive Strength of Low-quality Crushed Rocks

Mixed with Sugar Cane Ash and Cement
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ABSTRACT

This research study investigated the potential use of low-quality crushed rock (which is by-
products from rock crushing plant) mixed with sugar cane ash (which is by-products from sugar
industry) at the ratios of R/A for 90/10, 80/20, 70/30 and 60/40 with the addition of cement content at
4% by dry weight. Optimum moisture content (OMC) at 12% was used to prepare specimens by
modified compaction. Based on unconfined compressive strength (g ), test results showed that the
specimen ratio at 90/10 was the best mixing ratio with the g, values of 34 ksc and 58 ksc at the curing
time of 7 days and 14 days respectively. Other R/A mixing ratios of 80/20, 70/30 and 60/40 showed
lower strength values compared to that of 90/10. However, the strength values at these R/A mixing

ratios (80/20, 70/30 and 60/40) showed the potential use as materials for subbase course and base

course for roads according to the standard of Department of Highway.
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Figure 1 Low-quality crushed rocks used in this study from Saraburi Province.
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Figure 2 Sugar cane ash used in this study from Khon Kaen Province.
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Figure 3 Gradation curves of materials (low-quality crushed rocks and sugar cane ash) in this study.

Table 1 Physical properties of Low-quality crushed rocks and Sugar cane ash used in this study.

Physical Properties Low-quality crushed rocks  Sugar cane ash
Sampling moisture content (%) 2.1-3.5 9.3

Atterberg’s soil content (Soil passed sieve no.40) (%) 23.42 95.14

Liquid limit (LL) (%) 20.60 NP’

Plastic limit (PL) (%) 16.92 NP’

Plasticity index (PI1) (%) 3.68 NP’

Fine content (Soil passed sieve n0.200) (%) 10.23 48.5

Specific gravity (G,) 2.65 2.15

Soil classification by USCS SW-SC SM

Soil classification by AASHTO A-2-4 A4

‘NP wisneiia dan i aaawmilen (Non-plastic materials)
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Figure 4 Low-quality crushed rocks mixed with sugar cane ash and cement becoming compactable

clod-like materials.
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Figure 5 Compaction curves of low quality crushed rocks mixed with sugar cane ash.

Table 2 Maximum dry density and Optimum Moisture Content
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Figure 6 Curing of specimens at 7 and 14 days.
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Figure 7 Unconfined compressive strength of low-quality crushed rocks mixed with sugar cane ash

and 4% cement.
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