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Pronouncing the words Universidad Nacional de Colombia carries a connotation that goes further from a communicative purpose; it is an act that recognizes the history and service that the Academy provides to Colombia, and to those that inhabit this country. Thus, the mission statements of the institution are an altruistic manifestation that intertwines with the structural challenges faced by the Colombian society.
Of course, given that the University is meant to provide complete and feasible alternatives to the Nation, this requires joint and proactive participation from those that belong to the institution. Therefore, each project and activity originated from within the Universidad Nacional, is a representation of its core values, fulfilling the dream of a country based on inclusion, investigation, cooperation, and the sharing of knowledge.
Aiming to achieve these objectives in an efficient manner, the University has a strong presence in various territories of the country, providing their space to students, administrative staff, and professors. Hence, an organizational structure draws from the institution, represented by fields of knowledge, so that each area can participate in fulfilling this mission from its area of expertise.
As a result, civil engineering rises as an essential part for the equitable development of the Nation. Furthermore, structural engineers are meant to keep in mind a problem and a necessity that are present in Colombia today. First, the high risk that envelops this country’s structures, due to the great diversity of natural threats Servicio Geológico Colombiano (2020), but also because of informal construction that leads to a high vulnerability Secretaría del Hábitat (n.d.), Alcaldía Mayor de Bogotá (2023), IDOM (n.d.). Second, it is essential to provide the people with dignified and safe spaces that comply, at a minimum, with the guidelines provided by the Colombian building code (NSR-10) and its subsequent modification decrees.
My education as a Civil Engineer graduated from Universidad Nacional de Colombia, complemented with my master in Structural Engineering from Universidad Escuela Colombiana de Ingeniería Julio Garavito, and with my professional experience in structural design, and vulnerability and retrofitting projects, support an academic proposal aimed towards the strengthening of education, investigation and extension, in the areas of structures and materials. This path has been consolidated through investigation in the field of fiber-reinforced polymers (FRP), the development of supplementary cementitious materials (SCMs), and participation in international academic initiatives.
In particular, I carried out a master’s project aimed at assessing the shear behavior of post-installed near-edge anchors, strengthened with CFRP laminates. This allowed me to reinforce my skills in experimentation, interpretation of failure mechanisms and structural performance analysis. Moreover, I have achieved investigation results from projects developed at Universidad Escuela Colombiana de Ingeniería, in the fields of external and internal FRP reinforcement. I have also participated as speaker in meetings of the ACI 440 Committee in the United States, providing essential information for the development of upcoming codes. Additionally, I am currently participating in an international project sponsored by NEx – ACI Center of Excellence for Nonmetallic Building Materials, oriented to formulate a predictive model for the shear and bending response of masonry walls reinforced with FRP bars, which shall be included in upcoming updates to the TMS 402/602 code.
My academic path has been mainly consolidated at Universidad Escuela Colombiana de Ingeniería, where I have served in essential undergraduate courses, such as Introduction to Civil Engineering, Static, Mechanics of Materials, Laboratory of materials, as well as in graduate courses, such as Principles of Structural Analysis and Design, and Structural Reinforcement. I have always aimed to emphasize the importance of fundamental concepts, education through experimentation and testing, and the development of technical judgement. Additionally, I have led the undergraduate research group in structures and materials, materializing investigation products such as research articles and presentations in national academic spaces. Also, I have participated in thesis committees, as well as thesis director of graduate master’s students, strengthening research training and academic production. This experience is complemented with my participation in the organization and coordination of a joint summer course with Universidad de Girona (Spain), and my language skills in English and French, which has given me access to specialized literature and has led me to interact with international academic communities. In this framework, I perceive education as a mission statement of high impact and as a vocation of service with the purpose of educating civil engineers with critical thinking, professional responsibility, and with the ability to sustain decision-making with evidence.
In consequence, this proposal aims to strengthen the mission statements of Universidad Nacional de Colombia, focusing on structures and unconventional materials, prioritizing scientific evidence, verifiable results, technology transfer and territorial relevance, with the purpose of contributing to the development of safe, sustainable and resilient infrastructure in Colombia.
General objective
To strengthen the core mission of Universidad Nacional de Colombia through a comprehensive approach to teaching, research, and extension in civil engineering, focused on the analysis, design, and structural rehabilitation using unconventional materials, with an emphasis on FRP and SCMs, promoting technically verifiable, sustainable, and contextually relevant solutions for Colombia.
Specific Objectives
· To consolidate teaching strategies aimed at training civil engineers with technical judgment and critical thinking skills in the fields of structures and materials.
· To conduct experimental and analytical research on FRP-reinforced structural systems, addressing external and internal reinforcement using FRP bars, with an emphasis on bond, structural performance.
· To evaluate the mechanical performance and durability of concrete with addition of SCMs, particularly materials industry and organic residues treated as waste, with a focus on structural applicability.
· To strengthen capabilities for vulnerability assessment and the formulation of retrofitting strategies in existing buildings, incorporating performance criteria and risk reduction.
· To transfer results through university extension programs aimed at professional development, social appropriation of knowledge, and alignment with the needs of the productive sector and public entities.
Proposal for Teaching
Not only in engineering, but in various fields and areas of knowledge, teaching has come to be defined as a practice in which a professor delivers a curriculum, and students act as recipients. This methodology is flawed in two fundamental aspects. First, since some information is lost in oral communication, knowledge does not permeate the audience as intended. Furthermore, this methodology does not foster a process of knowledge consolidation among students, as they view the content as an abstract element detached from their daily experience.
Consequently, in the field of structures, materials, and construction, it is essential to train professionals who can function effectively in both conceptual and practical contexts, who recognize current problems, and who possess technical judgment that facilitates decision-making in the practice of their profession. However, without an educational process that promotes the search for solutions, the application of concepts to real-world situations, collaborative work, and innovation, then efficiency in the formation of knowledge is lost.
My teaching proposal addresses several of the core values of Universidad Nacional de Colombia, grouping them into five aspects: the application of concepts from the STEM educational model Ministerio de Educación Nacional (2022); mutual respect and empathy between students and professor; the inclusion of historic and unconventional construction materials in the educational process; sustainability in structural engineering; and the possibility of developing inter-institutional and international projects to encourage student participation in research settings and the application of their professional knowledge.
The overall objective is to strengthen the learning of structural behavior through active methodologies based on problem-solving, analysis of real-world cases, experimentation, and the consolidation of learning from different branches of engineering. This approach aims for students to actively understand the mechanisms behind structural behavior, to interpret modeling results, so they can knowledgeably support design decisions. Thus, critical thinking is promoted, taking a step beyond methodologies focused on the application of previously established procedures, effectively addressing the third, fourth, and seventh points of the institution’s mission.
Second, I believe that effective communication based on empathy is also a driving force for respect. Therefore, students feel greater freedom to communicate not only their potential learning difficulties but also their ideas, which is precisely the University’s first core value.
Third, historic and unconventional materials constitute a highly valuable area of knowledge today. Regarding historic techniques, I have had the opportunity of participating in workshops on construction using adobe, bahareque, quincha, BTC, and rammed earth. Understanding these techniques is not only about preserving Colombia’s history and tradition (the second mission point) but also offers new possibilities for construction by incorporating current technical knowledge into traditional techniques, resulting in designs that provide strength and comfort. At the same time, regarding unconventional materials, my expertise focuses on fiber-reinforced polymers (FRP). My objective is to strengthen content related to design criteria, bonding, stress transfer, failure modes, performance evaluation, and on-site quality control. This focus will enable the training of professionals capable of retrofitting existing structures with modern technologies, particularly in contexts where corrosion and deterioration compromise the durability and functionality of structural systems.
Likewise, regarding concrete added with SCMs, the proposal is to consolidate an academic approach that integrates sustainability with structural validation. Some contents to add will address material characterization, mix design, quality control, experimental evaluation of mechanical properties, and durability analysis, with the aim of training engineers capable of evaluating sustainable alternatives backed by verifiable technical support.
Also, it is proposed to strengthen content related to structural vulnerability assessment and basic criteria for retrofitting in existing buildings, considering the importance of seismic risk reduction in Colombia. This approach seeks to develop students’ ability to diagnose, model, and propose intervention strategies based on performance criteria.
Likewise, the proposal aims to strengthen research training through coordination among courses, laboratories, and research groups, promoting student participation in applied projects and in academic production. This strategy will consolidate technical skills, academic discipline, and a commitment to the social impact of professional practice.
Research Proposal
The research proposal is structured around two main strategic lines focused on verifiable and transferable results, along with a complementary component of territorial relevance. Priority is given to applied research with experimental and analytical rigor, integrated with teaching and extension, capable of strengthening the academic standing of Universidad Nacional Colombia in the field of structures and materials. In this regard, the following lines of research are proposed:
Structural rehabilitation and performance evaluation using FRP
This line focuses on the experimental and analytical study of the behavior of FRP-reinforced concrete structural elements, including external and internal reinforcement with FRP bars. Priority will be given to the analysis of bond, stress transfer, failure modes, and shear behavior, aiming to strengthen design and evaluation criteria applicable to existing structures.
It is proposed to advance in the development of predictive models grounded in experimental evidence, with a special focus on masonry reinforced with GFRP bars, due to the relevance of this structural system in Colombia, and due to its potential to contribute to technical discussions related to TMS 402/602. This line of research is projected to result in the publication of scientific articles, the training of graduate students, and the formulation of technical recommendations.
Concrete added with Supplementary Cementitious Materials (SCMs) and sustainable alternatives
This research line focuses on the development and evaluation of concrete added with industrial or organic residues, with an emphasis on mechanical performance and durability. The goal is to advance methodologies for characterization, mix design, and quality control with a performance-oriented approach, prioritizing testing validation.
The purpose is to generate technical evidence that allows for the establishment of criteria for real-world applicability and scalability, contributing to sustainable innovation with structural rigor. This line of research aims to the production of scientific articles, master’s theses, and transferable technical guidelines.
Extension Proposal
University extension programs should enable the knowledge generated at Universidad Nacional de Colombia to translate into the country’s technical development, technology transfer, and reduction of structural risk. In this regard, I propose an extension program integrated with teaching and research, aimed at professional development, social appropriation of knowledge, and technical support.
Moreover, the creation of workshops and projects at the inter-institutional and international levels is proposed. Through the experience gained in the ICETEX’s Espacio BIO: Innovación Sostenible project, I acquired the knowledge and tools to manage interdisciplinary work teams focused on materializing a project that can positively impact a community. Also, student participation will be promoted through research groups and integrative projects, consolidating extension as a training platform. This coordination will strengthen technical competencies and social commitment, reaffirming the role of Universidad Nacional de Colombia as an academic and technical leader serving the country.
Lastly, I firmly believe that the aforementioned proposals will contribute to advancing in the fulfilment of the University’s mission statements, serving as ideas that can be implemented, and that will surely have a positive impact in students, and in the positioning of the University as an even higher-level institution with international joint projects and active research. I will be most delighted to be, once again, part of the Academy that gave me everything, so I can work in return for everything that the Universidad Nacional de Colombia stands for.
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