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Abstract

As human communities grow and the number of treatment plants increases, efficiently managing large volumes of
sludge becomes critical. With limited land available for sludge burial and environmental restrictions on using sludge
in agriculture, incineration has emerged as a viable disposal method. Sewage sludge ash (SSA) has been increasingly
used as a substitute for cement and stone materials in concrete and construction. However, previous studies have often
neglected the durability properties of concretes containing SSA and the mechanical properties, especially when SSA re-
places fine aggregate, and Characteristics such as tensile strength and elasticity modulus require further investigation.

The present research compiled in two steps. In the first phase, the mechanical and fresh properties of concrete sam-
ples containing SSA as a substitute for cement or fine aggregate were examined. Tests such as slump, compressive
strength, tensile strength, and modulus of elasticity were performed to address inconsistencies in previous research. In
the second phase, the durability properties of concrete samples containing SSA, which have been less studied so far,
were investigated. Tests conducted include electrical resistivity, water penetration depth, water absorption, RCPT, and
salt scaling of concrete exposed to de-icing chemicals.

Results indicate that replacing cement with SSA (up to 20%) or fine aggregate (up to 15%) in concrete reduces
workability by 35% and 85%, respectively, and decreases mechanical properties by approximately 25% and 20%.
Conversely, durability parameters improve by about 25% and 50%, respectively. Therefore, considering mechanical
properties, the use of SSA in concrete as a replacement for cement or fine aggregate should be limited to 10% to 20%,
depending on the application type, whether structural or non-structural.
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