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Evaluating Chloride Absorption of Reinforced Concrete Structures with Crack Widths

Kun-Soo Kim', Ki-Tae Park’, Jachwan Kim®*

Abstract : Deterioration of reinforced concrete structure caused by chloride ingress is the main issue and regrading this, many studies have been
investigated with both experiments and computational modelling. In addition to chloride diffusion, chloride sorption should be considered as a chloride
transport mechanism in concrete structure and cracks formed in concrete structures are the main variable to evaluate the performance of the structures.
In this study, after making two types of cracks width (0.1 and 0.3 mm) in reinforced concretes, chloride absorption tests were performed. Weight change
and colour change using 0.1 AgNOj5 solution from the samples were performed to measure chloride ingress. Image processing was also carried out
to quantify range of colour change in carck face. From the result, it were confirmed that the amount of chloride absorption increases with exposure
time and increasing crack width, and chlorides reached at steel depth within 1 hour. It would be possible that chloride can move through interface
bewteen steel and concrete, thereby further study regarding this is required.
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Reinforcement : D16
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Fig. 1 Dimension of specimen

Table 1 Mix design

WB - fok Unit weight (kg/m’)
(%) (MPa) W C FA GGBS S G

45.8 27 527 168 220 55 92 919 897

W/B: Water/Binder, W: Water, C: Cement, FA: Fly Ash, GGBS: Ground
Granulated Blast-furnace Slag, S: Sand, G: Gravel

Table 2 Chemical compositions

Chemical composition (%)

SiOZ A1203 FCzO3 CaO MgO SO3 LOI

OPC 22.0 5.3 34 63.4 2.1 2.0 0.8

FA 589 209 5.3 3.8 1.31 0.5 4.9

GGBS 334 158 0.6 41.8 5.3 1.5 1.5

Table 3 Properties of aggregates

Ginax Specific gravity ~ Absorption

Type F.M.
PE T (mm) (gem’) (%)

Sand - 2.58 1.01 2.90

Gravel 25 2.64 0.82 6.87

F.M.:Fineness Modulus
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Step 1 : Inducing concrete crack
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Step 2 : Crack measurement using crack scope
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Step 3 : Epoxy coating
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Step 4 : Drying process

Specimen after drying process

Fig. 2 Pre-conditioning of sample for absorption test
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Fig. 3 Schematic of absorption test
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Fig. 5 Chloride/water absorption profile from experiment results
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Fig. 6 Example of simplified image processing using Matlab
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