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Abstract

In this study, a mathematical model for predicting chloride penetration into concrete containing ground rice
husk-bark ash (GRBA) in a marine environment was developed. The empirical model was based on 2, 3, 5, 7,
and 9-year investigation of concretes in a marine site. Multiple regression analysis of the data was carried out by
applying Fick’s second law of diffusion to generate an empirical formula for predicting chloride concentration
into concrete. Input variables were W/B ratios (ranging from 0.45 to 0.65), GRBA contents (0 to 50%), distance
from the concrete surface, and exposure time (beyond 2 years). The output was the total chloride concentration
(% by weight of binder) at any position from the concrete surface. Model validation revealed that the predicted
chloride concentration levels were within a +30% error margin in the samples used to generate the model. The
predicted results in concrete with less than 35% GRBA were more accurate than the concrete with 50% GRBA.
The model was also verified using data from previous researches. Most predicted chloride concentration levels

were within a £35% margin of error from test results.
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