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Influence of (SBR) Latex and Silica Fume on Properties and
Performance of Cement-based Repair Concretes

A.R. Bagheri and S. Hashemi

Department of Civil Engineering, Khaje-Nasir Toosi University of Technology

Abstract: This study was conducted to evaluate the properties of three kinds of repair concretes intended for use at a
thickness of 50-70 mm including: cement-based repair concrete, cement-based mix incorporating silica fume, and a polymer
modified cement - based repair concrete. Physical and mechanical properties including compressive strength, tensile strength,
elastic modulus, drying shrinkage, coefficient of thermal expansion, and capillary water absorption were investigated. Also the
performance of repair concretes in protection of steel bars from corrosion was studied. Furthermore, the bonding
characteristics of repair concrete to substrate were measured by three different tests, including splitting bond tests, slant
shearing test, and direct tensile test. Based on the results obtained, application of silica fume in cement-based repair concrete
increases the compressive and tensile strengths of concrete. Also it decreases its permeability but increases its durability.
However, application of silica fume increases elastic modulus and drying shrinkage of concrete, which is a disadvantage.
Incorporation of SBR latex to repair concrete mix substantially decreases the drying shrinkage and risk of cracking as a
result. Also application of latex decreases the permeability but considerably increases the electrical resistance of concrete.
Research results show that application of silica fume or SBR latex can improve the properties of repair concrete to a great
extent. Selecting suitable material depends on specific conditions and requirements in each project such as the significance of
compatibility of elastic modulus of repair concrete and substrate, condition of stress distribution in bonding zone, and
environmental conditions like relative humidity and temperature.

Keywords: Repair concrete, Bonding strength, Elastic modulus, Unrestrained shrinkage.
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