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Corrosion-bond Strength Evaluation in OPC and Slag Concrete using

Accelerated Corrosion Test
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Concrete, as a porous construction material, permits chloride penetration from outside, which yields corrosion in embedded
steel. In the study, an accelerated corrosion technique (ICM: Impressed current method) was adopted for rapid corrosion
formation with 10 Volt of potential, and corrosion amount was controlled up to 10.0 %. Corrosion amount had a linear
relationship with cumulative corrosion current and increased with a quadratic function of accelerating period due to
cracking. Regarding bond strength test, OPC concrete showed rapid drop of bond strength over 3.0 % of corrosion weight
ratio, however slag concrete with 30 % replacement ratio showed a level of 51.4~71.6 % of corrosion ratio to OPC concrete

with keeping residual bond strength.
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Table 1. Mix proportions for concrete tested

W/B | S/a | Guw | Slump Unit weight (kg/m’) AE
() | (%) | (mm) | (mm) | W | C [Slag| S | G | ke/m’)
50.0 | 50.0 | 25 180 | 175|353 | - | 888|902 | 247
50.0 | 50.0 | 25 180 | 175 | 247 | 175 | 885 | 892 | 247

W : Water, C : Cement, FA : Fly Ash, S : Sand, G : Gravel



Table 2. Chemical properties of OPC and slag

Chemical composition (mass %) Physical properties

Items 1 Specific Blaine
Si0: [ALOs[Fe,05| CaO [MgO| 505 | | & | eravity )
Types (gem’) |‘E

OPC |21.96| 5.27 | 3.44 |163.41| 2.13 1196 [ 0.79| 3.16 3,214

Slag [32.74{13.23| 0.41 |44.14| 5.62 | 1.84 | 020 | 2.89 4,340

Ig. loss: Ignition mass loss

Table 3. Physical properties of sand and coarse aggregate

Items Ginax Specific Absorption EM

Type (mm) gravity (%) o

Fine - 2.58 1.01 2.90
aggregate

Coarse 25 2.64 0.82 6.87
aggregate

F.M. : Fineness Modulus
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100mm

(a) Dimension of sample

(b) Molds for casting

Fig. 2. Sample preparation for the test
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Fig. 3. Schematic diagram for ICM

(b) Bottom of sample

(a) Test set-up

Fig. 4. Photos for ICM test and epoxy coating (bottom)
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(a) Compressive test

(b) Pull-out test

Fig. 5. Test of compressive strength and pull-out test
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Fig. 6. Compressive strength with ages
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Fig. 7. Corrosion ratio with theoretical and experimental results
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Fig. 8. Measured corrosion current OPC and slag concrete
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Fig. 10. Corroded samples after bond strength test
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Fig. 11. Bond strength and corrosion amount with test period
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Fig. 12. Relationship between cumulated current and corrosion ratio
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