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Introduction

Rock dust is a waste generated in aggregate mines during rock crushing and sorting of mineral aggregates used, among others, for the production of concrete.
Similar dusty waste is produced in the technological process of producing the MMA asphalt mix. The disposal of this waste is a considerable problem. The interest

in the use of waste materials is growing due to the increasing demand for aggregate in the construction industry.

During the grant implementation, research was carried out, which indicates that waste rock dust in the production of mortars and concrete can be used as a
partial replacement for sand and even cement. Waste dust seals the concrete structure, increasing its durability and positively affecting its strength. This type of
waste can also be successfully used for soil stabilization. It has been proven that waste rock dust has a positive effect on the properties of cohesive soils. Their

addition increases their compressive strength and in the case of limestone waste, it reduces their swelling and deformability.

In the case of soil stabilization with cement according to PN-EN 14227-1: 2013-10 and WT 5, it is allowed to use additives such as lime, fly ash, or calcium

chloride. However, there is no information on the possibility of using waste material of rock origin.

Research material and research program
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Figure 3. Average unconfined compressive strength results after 28 days of Figure 4. Average unconfined compressive strength after 28 days of maturation
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Figure 5. Average unconfined compressive strength after 28 days of

maturation R2g at 7% cement content

Results and discussions

The obtained values of unconfined compressive strength R28 after 28 days are
shown in figures 3-5. Determination method made in accordance with PN-EN
13286-41:2005.

In mixtures with the lowest cement content, the obtained compressive
strengths, regardless of the share of waste dust, are low (figure 3). Without
the addition of dust, the compressive strength was 0,33 MPa, and for the dust
content of 10 and 20%, it reached the strength of 0,23 MPa.

Compressive strength values for mixtures with a cement share of 5% are
almost twice as high (figure 4). For dust contents of 10 and 20%, the strength
was 0,46 MPa and was about 23% lower than the mixture without waste dust.
For the cement content of 7%, the differences in the strength values were
much smaller and did not exceed 11%, but also in this case the samples
without the addition of waste dust turned out to be the strongest — 0,89 MPa
(figure 5). Noteworthy is the higher compressive strength value of 0,81 MPa
for mixtures with a dust share of 20% compared to 10%.

Conclusions

The tested fine grained sand is difficult to stabilize with cement, even without waste rock dust. None of the mixtures achieved a satisfactory compressive strength
and are not suitable for use in road construction. It should be noted that in the case of mixtures with a low cement content (3% and 5%), the addition of waste
rock dust did not significantly reduce the compressive strength. In the case of mixtures with 7% cement content, increasing the content of waste rock dust to 20%
had a positive effect on the strength of the mixtures in relation to their 10% content.
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