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Abstract

The present structural design standards have been developing to improve the
structure to withstand not only the regular load but also the nature load. However, the
structure built in the past could not meet current design standards because of the
changing structural functions and increasing in external applied load. The structural
strengthening is then required in order to maintain the safety of the structures and
reduce the maintenance cost.

Owing to the highly cost of composite materials, the optimum strengthening is
important. The project was then focus in studying the optimum strengthening of
reinforced concrete beam using composite materials. Statistical Design of Experiment
(DOE) and Finite Element (FE) technique were then employed in this study. Four
groups of reinforced concrete (RC) beam, i.e. RC beam without strengthening, RC
beam strengthening with aramid (AFRP), RC beam strengthening with glass fiber
(GFRP) and RC beam strengthening with carbon fiber (CFRP) were modeled using
ABAQUS program. Several parameters affecting the strength of RC beam, i.e.
thickness, length, width and type of strengthening materials were considered. The

results were compared and analyzed in term of loading capacity of the RC beam.



However, the optimum strengthening depends on several strengthening parameters.
DOE technique was then employed to obtain the best solution.

The results show that RC beam strengthening with CFRP increase the highest
loading capacity followed by AFRP and GFRP, respectively. Thickness and width of
strengthening material also affect the loading capacity of RC beam. However over
strengthening is costly and also not improve RC beam capacity. Increasing the length
enhances the RC beam capacity. By considering the overall strengthening parameters,
DOE technique can be used in obtaining the best solution for RC beam strengthening

with composite materials.



