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Table 1. specimens properties
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Fig. 1. Measured geometric dimensions of the specimens
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Fig. 2. (a) Tension test specimens, (b) Carrying out the tensile test of the specimens, (¢) Sample of the failure of the
specimen after the tension test
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Fig. 3. Stress-strain curve for steel material
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Table 2. Material properties of steel columns
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Table 3. Material properties of carbon fiber [11].
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Table 4. Properties of the adhesive Sikadur-330 [12].
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Fig. 4. Steel columns in hydraulic jack and installation of LVDT
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Fig. 5. Sand blasting process (a) place of sand blasting and preparation of specimens, (b) sand blasting of defec-
tive areas of specimens, (c) a specimen of columns after sand blasting

Fig. 6. Adhesive and epoxy preparation steps
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Fig. 7. Attaching CFRP fibers to the specimen
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Fig. 8. Strengthening of defects by CFRP fibers and preparation of specimens for loading process
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Fig. 10. Mesh size studies
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Fig 9. Validation results [14].
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Table 5. Summary of Test and FEM results of group 1
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Fig. 12. Force-displacement obtained from modelling
results for CONTROL column
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tal results for CONTROL column
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Fig. 13.Comparison of failure modes for experimental and modelling specimens for CONTROL column
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Table 6. Summary of Test and FEM results of group 2
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Fig. 16. Local buckling in the experimental and modelling for the 2UW1 steel column without using CFRP fibers
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Fig. 17. Local and general buckling modes in experimental and modelling for 2UW1C1 steel column reinforced
with CFRP fibers
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Table 7. Summary of Test and FEM results of group 3
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Fig 18. Force-displacement obtained from experimental
results for 2UW2 and 2UW2C1 columns
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Fig. 20. Local and general buckling modes in the experimental and modelling for the 2UW?2 steel col-
umn without using CFRP fibers
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Fig 21. Local and general buckling modes in experimental and modelling for 2UW2C1 steel column reinforced
with CFRP fibers
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Table 8. Summary of Test and FEM results of group 4
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Fig. 23. Force-displacement obtained from modelling
results for 2UW3 and 2UW3C1 columns
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Fig. 22. Force-displacement obtained from experimen-
tal results for 2UW3 and 2UW3C1 columns
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Fig 24. Local and general buckling modes in experimental and modelling for 2UW3 steel column without using
CFREP fibers
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Fig. 25. Local and general buckling modes in experimental and modelling for 2UW3C1 steel column reinforced
with CFRP fibers
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Fig. 26. Maximum bearing capacity of all columns in modelling specimens without CFRP fibers and rein-
forced with CFRP fibers
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