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Fig. 1. Steps of cutting samples and tensile test: a) Cutting steel pipe with CNC'machine, b)'Prepared dumbbells,
¢) Performing tensile test
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Table 1. Dimensions of steel circular hollow section column and tensile test results
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Fig. 2. Stress-Strain diagram of FRP compared to mild steel [20]
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Table 2. Properties of adhesive and carbon fibers
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Fig. 3. Geometric model, damage position and support conditions
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Table 3. Specimen Specifications
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Fig. 4. Corrosion application system
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Fig. 6. Sandblasting, cleaning of carbon fibers and strengthening of column
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Fig. 8. Laboratory support conditions and bottom of the column and LVDT installation
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Fig. 9. Results of comparing the mesh sizes for control column
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Fig. 12. Force to axial displacement for corroded columns atithe middle of the column
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ABSTRACT

Steel structures are damaged for a variety of reasons including accidental loads, corrosion and reduced
strength which need to be repaired and improved. In this investigation, local corrosion was applied to the steel
circular columns and the effects of Carbon Fiber Reinforced Polymer (CFRP) for strengthening has been studied.
19 specimens of steel Circular Hollow Section (€HS) column with the same height and damage dimensions under
compressive load were analyzed by ABAQUS software which six cases of them were performed experimentally. In
laboratory cases, progressive corrosion was used to créate damage on the specimens. In order to improve the
accuracy of the analysis, a combined method was used¢to study theost-buckling of the plastic zone. For this
purpose, the specimens were first subjected to elastic buckling.@analysis and then Riks non-linear analysis with
global and local imperfections was conducted. The results showedthat the corrosion reduces the bearing capacity
and rigidity of the steel columns and complete destruction of the corroded@rea reduced the load bearing capacity
by 40% for the column with corrosion at the middle and by 21% for the damage ¢lose to the base, which shows
the former is more critical. Strengthening of columns retrofitted with carbon fibers restored ultimate load
reduction by 33% and have a positive effect on controlling fractures and reducingstresses at the damaged area.

Keywords
Strengthening, Corrosion, Steel column, Column buckling, CFRP
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