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Abstract

Evaluation of Durability and Reinforcement Corrosion in Light-weight
Concrete Containing Expanded Polystyrene (EPS)
S. Y. Mousavi

This thesis presents the results of an experimental investigation on the effects of expanded
polystyrene (EPS) beads on the durability and reinforcement corrosion in light-weight
concrete with or without silica fume. Because of, the objective of this study is to produce
structural light-weight concrete with compressive strength above 17 MPa and density varying
between 1600 to 2100 Kg/m® EPS beads were partially substitute with 15, 22.5 and 30
percentages by volume of aggregate. After casting, the specimens were subjected to water
curing for 28 days. After 28 days of curing, the specimens were classified in to two groups.
For first group curing were continued in water environment and second one were subjected to
alternate wetting and drying in 5% NaCl solution over a period of 365 days. In addition to
fluidity and mechanical properties of light weight EPS concrete since 28 days after casting,
compressive and flexural strengths of 5% NaCl solution cured specimens at different ages and
comparing with water cured results, water absorption, electrical resistivity, ultrasonic pulse
velocity (UPV), air permeability, chloride profile at different depths, reduction in steel bars
tensile strength and possible changes in specimens and steel bars configuration were studied.

The results showed that with increasing in EPS volume, the compressive strength of light
weight concrete at different ages with or without silica fume was decreased. In compared to
water curing specimens, curing the light weight EPS concrete in 5% NaCl solution
environments can increasing the compressive strength. Furthermore, UPV values for EPS
concrete which cured in salty environments are higher than water curing specimens which can
be symptom of chloride penetration in concrete mass. Electrical resistivity and air exclusion
rating were increasing with decreasing in EPS content, while water absorption and chloride
diffusion were decreased. Electrical potential for 10% silica fume EPS concrete with EPS
content higher than 15% is more negative than —350 millivolts which indicates a high
probability of corrosion.

Key Word: Light weight concrete, EPS beads, corrosion potential, chloride penetration
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