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The effective repair and rehabilitation of concrete structures is critical for maintaining infrastructure
longevity, particularly in developing countries such as Timor-Leste. The research presents a comprehensive
experimental and numerical analysis of the structural performance and sustainability of different repair
methods for reinforced concrete (RC) members. The present study compares the effectiveness of Ordinary
Portland Cement Mortar (OPCM), Polymer-Modified Cement (PMC) Mortar, OPCM enhanced with
polypropylene (ibres (PF), and epoxy resin (ER) systems.

This study examined the bond strength of repair materials and the structural performance of repaired RC
beams. To evaluate the mechanical properties, the slant and the double shear tests were conducted. Flexural
test of the repaired RC beams was conducted, and the finite element (FE) simulation for the flexural test
was performed.

The results suggest that OPCM is a sustainable alternative to commercial polymer cement mortars that
offers comparable structural performance. Adding PF improved ductility, but increased crack susceptibility
and reduced the rigidity. Regarding ER, it enhanced crack control and pre-failure behavior; however, its
performance as a bonding agent depended heavily on the timing of its application. The study successfully
validated an FE model that accurately simulates the damage patterns and concrete-crushing in RC beams
repaired with OPCM. These findings confirmed the importance of conventional cement for repairs in
resource-constrained environments and the need for detailed evaluation of advanced repair materials.
Further study is necessary to fully implement these techniques for restoring RC structures.

The experimental study consists of 7 chapters. The outline of the chapter was presented as follows:

Chapter I showed the introduction to the background and significance of repairing RC structures. It defined
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the research objectives, outlined the scope of the study, and described the contents of each chapter.

Chapter I summarized the literature review on repair materials and methodologies for RC structures. The
chapter discussed the historical development of repair materials and techniques, cost-performance
evaluations, and the durability of difterent materials.

Chapter IIT described the methodology and materials used for the RC beam repair program. The chapter
explained the specific materials used in the study, including the application of conventional cementitious
materials and advanced alternatives, such as PMC, PF, and ER.

Chapter TV presented the test results of the bond strength between concrete substrates and various repair
mortars, including OPCM, PMC, and ER. The chapter described the test procedures for slant and double
shear tests, including surface roughness preparation. The results and discussion focused on the influence of
surface conditions and material types on bond behavior.

Chapter V compared the flexural performance of RC members with different cementitious mortars. The
chapter described the materials, mixed designs, repair procedures, and experimental setup. The chapter
reported the crack formation, deflection behavior, strain distribution, and load-bearing capacity. In addition,
FE simulations validated the experimental results.

Chapter VI focused on the structural performance of RC beams repaired with conventional cementitious
mortar (OPCM). The chapter described the experimental program, the material properties, the test specimen
preparation, and the experimental procedures. The results were then compared with the results of a finite
element analysis to evaluate flexural behavior, crack propagation, and ultimate load capacity. The chapter
concluded with the efficiency and limitations of the conventional mortars (OPCM).

Chapter VII summarizes the major findings from the experimental and analytical investigations. The
chapter offers recommendations for future research, including developing sustainable repair materials,

taking an advanced modeling approach, and validating laboratory results through field-scale applications.
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