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ABSTRACT

Due to the availability of a wide variety of repair materials in the concrete repair industry,
with a wide range of physical and mechanical properties, selection of a repair material for
a particular repair of concrete is challenging. Previous studies indicate that the failure of
concrete repairs is mainly due to improper selection of the repair material based on repair
material properties, without investigating compatibility between repair material and
substrate concrete. The compatibility between the repair material and substrate concrete
exists when the composite section of the repair material and substrate concrete withstands
all stresses induced by applied load under different environmental conditions without
experiencing distress and deterioration over a designed period of time.

In this dissertation, the compatibility between three repair materials and substrate
concrete was investigated in three stages. First, individual properties of the repair
materials such as flow, compressive strength, flexural strength, split tensile bond strength
were determined using standard ASTM test procedures. Second, the compatibility was
investigated using a composite beam of the repair material and substrate concrete under
third point loading. Third, the correlation of the repair material properties with the
compatibility was investigated to predict the durability of the concrete repair.

In this research, compressive and flexural strength of repair materials and substrate
concrete, slant shear bond strength, curing method and surface texture were selected as
variants.

Correlation of individual material properties, such as compressive strength, flexural
strength and bond strength was also investigated with the compatibility. Typically, the
repair materials are selected based on its material properties instead of studying the
behavior of composite section formed by the repair material and the substrate concrete.
From this study it was observed that no significant correlation of the individual repair
material properties exist with the compatibility. However, among all repair material
properties as investigated, flexural strength ratio in moist curing condition had the highest
correlation coefficient. Another parameter influencing the compatibility was bond
strength in moist curing condition with rough surface texture. Other parameters
investigated had no significant correlation with the composite beam flexural strength.
Bond strength is significantly influenced by strength ratios, surface texture and curing
method. Some repair materials have higher bond strength with rough surface texture.
However, smooth surface texture results in higher bond strength in some other ones.

Keywords: Concrete repair, Compatibility test, Bond strength, surface texture,
Curing method
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