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RESUMEN

El uso de fibras naturales y recicladas como refuerzo del hormigon se ha
propuesto como una alternativa sostenible para mejorar su comportamiento
mecanico y reducir el impacto ambiental de la construccion. En este contexto,
se analiz6 el desempeno mecanico del hormigdn reforzado con fibras de coco y
fibras de tereftalato de polietileno (PET), empleando una misma mezcla base
de referencia para evaluar el efecto del tipo, longitud y dosificacién de fibra bajo
condiciones equivalentes de disefio y curado. Se disefid una mezcla de control
con una resistencia de 280 kg/cm? equivalente a 27.46 MPa, incorporando
fibras de coco tratadas quimicamente con longitudes de 10 y 20 cm en
dosificaciones de 0,5% y 1%, y fibras de PET reciclado al 2% respecto al peso
del cemento, considerando criterios de trabajabilidad y antecedentes
experimentales. Se evaluaron las resistencias a compresion y flexion a los 28
dias. Los resultados mostraron que las fibras de coco tuvieron un desempefio
mecanico superior al PET en la formulacién estudiada. En compresion, la fibra
de coco corta (10 cm) al 1% incremento la resistencia en un 15,0%, mientras
que el PET al 2% alcanz6 una mejora limitada del 4,5%. En flexién, la fibra de
coco larga (20 cm) al 1% presenté el mayor incremento (+13,7%), en contraste
con una ligera reduccién observada en las mezclas con PET (-0,34%). Los
resultados indican que, bajo las condiciones analizadas, la fibra de coco
presenta un mayor potencial como refuerzo sostenible del hormigén en
comparacion con el PET reciclado, especialmente para aplicaciones no
estructurales.
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ABSTRACT

The usage of natural and recycled fibers in order to reinforce concrete was
driven by the search for sustainable building materials. This study performs a
comparative evaluation of the mechanical behavior of concrete using coconut
and Polyethylene Terephthalate (PET) fibers. The concrete is mixed and cured
under consistent conditions and each fiber type is evaluated separately within
the same standardized base mix formulation to eliminate design variables. The
considered dosages (0.5% and 1% coconut and 2% PET) represent practical
optimums, determined through workability limits and prior research with the
same concrete formulation. A Control Mix (CM) (27.46 MPa, or approximately
280 kg/cm?) was designed with fibers of different dosages acting as additional
materials. The results suggest that coconut fibers are more effective than PET
fibers as a reinforcing agent. Short Fibers (SFs) (100 mm) at a dosage of 1%
exhibited the highest compressive strength, increasing it by 15.0%. In terms of
flexural strength, Long coconut Fibers (LFs) (200 mm) at 1% were the most
effective, increasing it by 13.7%. In contrast, PET fibers at 2% showed modest
compression improvement (4.5%) and slight flexural strength reduction
(-0.34%). The effectiveness of coconut fiber is due to its better adhesion to the
cementitious matrix and its ability to act as a crack bridge, shifting the failure
mode from brittle to cohesive with post-cracking structural integrity. These
results show that coconut fiber can be used as a sustainable reinforcement

material for nonstructural concrete applications and secondary elements.

Keywords: fiber-reinforced concrete; natural fibers; recycled PET;
mechanical properties; sustainability; coconut fiber.
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