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Influence and Mechanism of Stone Powder in Artificial Sand
on Concrete Performance
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Abstract: Stone powder is one of the main features that distinguishes artificial sand from natural sand,and its
presence can have a huge impact on the workability, physical and mechanical properties and durability of con-
crete. This paper describes the impact of different contents of artificial sand and stone powder on concrete
properties through indoor mechanical tests such as compression and splitting, focusing on common limestone
and granite in hydropower projects. The tests extended the stone powder content range of 6 % ~18 % speci-
fied in the specification to 5 % ~30% ,and combined with X-ray diffraction and scanning electron microscopy
to analyze the microstructure and chemical composition of concrete, revealing the coupling mechanism between
stone powder and concrete. The test results show that, based on the used concrete ratio,as the stone powder
content increases,the compressive and tensile strength of concrete tend to increase and then decrease,and the
optimal stone powder content is 20%. When the stone powder content increases from 5 % ,the nucleation and
filling effects are stronger than the negative effect of insufficient hydration reaction due to the increase of stone
powder content,which leds to the filling of micro pores of concrete by hydration products,thus improving the
mechanical properties of concrete. However.as the stone powder content continues to increase,the strength of
the concrete starts to decrease when this nucleation and filling effect does not counteract the negative effect of
incomplete hydration of the concrete.
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