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In this study, a development of the rust formation arising from steel corrosion was modelled to quantify the structural impact in steel
reinforced concrete. The interfacial gap, cover depth and diameter of steel rebar were taken for variables in modelling. It was found
that the interfacial gap was the most influencing on the structural limit at steel corrosion, followed by steel diameter and cover depth.
At 75 mm of cover depth with 20 mm of the steel diameter, the rust amount to reach cracking accounted for 16.95-27.69 um to 1-10 um
of the interfacial gap. It was found that there was no risk of cracking and structural limit until the rust was formed within the interfacial
gap. With a further formation of rust, the concrete section was successively behaved to yielding, cracking and failure. Additionally, the
interfacial gap was the most dominant parameter for the rust amount to reach the cracking of concrete at the interfacial zone, whilst
the cover depth had a marginal effect on cracking but had a crucial influence on the rust to failure.
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Table 1. Material properties of concrete
Mechanical properties Concrete
Compressive strength 35.0 MPa
Tensile strength 3.5 MPa
Elastic modulus 26,987 MPa
Poisson’s ratio 0.18
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Fig. 1. Constitutive relation of concrete for FE model
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Fig. 2. Schematic and finite element model for steel corrosion in concrete
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Table 2. Rust amount beyond the interfacial range to reach yielding
and cracking of concrete cover depending on interfacial
gap, steel diameter and cover depth

Cover Steel Rust amount beyond the
depth | diameter Interfacial gap interfacial range to reach (um)

(mm) (mm) () Yielding Cracking
1.0 0.844 10.372

10 5.0 0.843 10.294

10.0 0.812 10.800

% 1.0 1.644 15.951
20 5.0 1.638 15.975

10.0 1.267 16.061

1.0 0.850 12.556

10 5.0 0.846 12.500

10.0 0.823 12452

» 1.0 1.661 15.951
20 5.0 1.666 17.353

10.0 1.584 17.694

1.0 0.856 13.877

10 5.0 0.875 13.795

100 10.0 0.823 13.737
1.0 1.674 18.016

20 5.0 1.606 18.028

10.0 1.598 18.028
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