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Development of Testing and Analysis Model

for Evaluation of Absorbed Water Diffusion into Concrete
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Abstract

Concrete 1s affected by various deterioration factors, such as CO; and chloride ions from the sea, which cause
carbonation and salt attack on concrete. These deterioration phenomena cause steel corrosion in RC structures.
Although a great deal of research has been carried out in this area thus far, it is difficult to know the point at which
corrosion will occur to a reinforced bar. As the diffusion of deterioration factors depends on the water content in
concrete, it is imperative to assess the condition of absorbed water content. A mass measuring method was applied to
calculate the absorbed water diffusion coefficient, as well as non-linear finite element method(FEM) analysis. As a
result, it was found that W/C and unit water content in concrete mixture affect the diffusion coefficient decision.
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Figure 1. One-dimensional water diffusion concept. capillary
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Figure 2 Concept diagram showing the relationship between
Boltzmann transfer variable and relative water content ratio
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Table 1 Testing parameters

Class Parameters

Unit water content 165kg/m, 185kg/m’

Ww/C 35%, 45%, 55%
Table 2 Concrete mixing design
Mass |per unit AE
Unit volume Slum | Air
V(\é/ water (kg/m") sla | p cont \r%acljt&r:m
()| content (%) | value | ent agenl
(kg/m*) cl s| @& cm) | (%) ? oAl
35 471 735] 1054 16.2 2.0 0.20
45 165 367| 772| 1106 42 | 135 40 0.15
55 300| 795| 1140 12.1 3.3 0.10
35 529| 693| 993 15.4 35 0.15
45 185 411 734| 1052 42 | 134 3.3 0.10
55 336| 760| 1090 12.0 2.9 -
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Figure 7 Regression analysis for relationship between Boltzmann transfer variable and volumetric water content
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