
ENGINEER - Vol. XXXX1I, No. 04, pp. [30-37], 2009 
© The Institution of Engineers, Sri Lanka

Feasibility of Quarry Dust to Replace River Sand as 
Fine Aggregate of Concrete

R W C N Rajapaksha and H P Sooriyaarachchi

Abstract: High cost and scarcity of river sand is one of the main problem faced by construction
industry today. Use of substitutions like offshore sand in particular to replace river sand is on the rise. 
Quarry dust is another alternative for river sand. However, full replacement of river sand with quarry 
dust is viewed with scepticism. Possible loss of workability and increase shrinkage is sighted against 
use of quarry dust as fine aggregate in concrete. In this study the properties of concrete with quarry 
dust as fine aggregate is studied to find out its suitability to replace river sand in structural concrete. 
Furthermore, use of fly ash with 30% of cement replaced by fly ash is explored as means of increasing 
the performance of the quarry dust mixes. Quarry dust concrete at the tested water cement ratio is 
found to have higher compressive strength compared to sand mixes. However, use of quarry has 
increased the required amount of water in the mix to achieve the design slump. It is also found that 
the quarry dust mixes has higher shrinkage strain compared to sand mixes. Use of fly ash in quarry 
dust mixes is found helpful in reducing the shrinkage of quarry dust concrete. Results indicate that 
quarry dust can be effectively used to replace sand and fly ash can improve the performance of 
concrete with quarry dust as fine aggregate.
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1. Introduction

Concrete is one of the most widely used building 
materials in construction. It is a composite 
building material made of cement/binder and 
aggregates. Aggregates used consist of fine and 
coarse aggregate. Coarse aggregate used in Sri 
Lanka is of the geological name Gneisses and it is 
normally used in the crushed form. River sand is 
the main fine aggregate used in Sri Lanka. 
Scarcity and restriction on sand mining has 
increased the price of sand in the recent times and 
therefore the cost of concrete. As an alternative to 
river sand, offshore sand and different kinds of 
artificial aggregates have been introduced from 
time to time. Various proportions of quarry dust 
have also been used as partial replacement of 
river sand. However, there is a reluctance to use 
quarry dust as 100% replacement of river sand. 
Quarry dust can be described as the residue or 
tailing material after the extraction and processing 
of rocks and that forms fine particles less than 
4.75mm. Quarry dust constitutes 20-25 % of the 
output of rubble crushing (Information gathered 
form the quarry owners).

Smooth round shape of river sand makes bond 
between the cement paste and the aggregate 
relatively weak. However, due to sperical shape 
of the river sand (surface area to volume of sand 
is small) and relatively low percentage of voids

(Maximum percentage of voids in river sand 
ranges from 32-33 percent [1] [2]) less cement 
paste is required to make good concrete. As 
oppose to smooth granular nature of river sand, 
quarry dust has rough surface textures and 
angular shape due to crush nature of the 
aggregate. Rough surface texture provide better 
interlocking and good bond between the cement 
paste and the aggregate. Maximum percentage of 
voids in quarry dust ranges from 38-40% [1][2], 
Due to angular nature of the aggregate (surface 
area to volume ratio of quarry dust is high) and 
the relatively high void ratio more cement paste 
is required with quarry dust to make good 
concrete. All the above reason make quarry dust 
quite a different material to river sand that 
require comprehensive study. Possible
reduction in compressive strength due to lose 
packing of aggregate, reduction in workability 
and the increase of shrinkage are the major 
concerns of using quarry dust in concrete. 
However none of the above has been found 
experimentally. On the contrary, the use of
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