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RESUMEN

Esta investigacion busco analizar de qué manera la variacion en el porcentaje de adicion
de fibras vegetales y el porcentaje de reemplazo de cemento inciden en la densidad, absorcion
de agua y resistencia a la compresion de adobes de arcilla. La metodologia comprendid
aspectos fisico-quimicos, utilizando técnicas como espectroscopia infrarroja por transformada
de Fourier (FTIR) para identificar los grupos funcionales relevantes, asi como ensayos de
resistencia a la compresion, densidad y absorcion de agua bajo las normas ASTM C140/C140M
y NORMA E.080, respectivamente. El disefio experimental, de enfoque explicativo y
cuantitativo, incluy6 diferentes porcentajes de adicion de fibras vegetales (0%, 1%, 1.5% y
2%) y porcentajes de reemplazo de cemento (5%, 10% y 15%), evaluando los adobes a edades
de 7 y 28 dias. Se determiné que la adicion de fibras vegetales y el incremento del porcentaje
de cemento mejoraron las propiedades mecanicas y fisicas de los adobes. Aun 1.5% de fibray
15% de cemento, se alcanzo6 una resistencia a la compresion de 2.63 MPa a 7 diasy 3.11 MPa
a 28 dias. Sin embargo, a un 2% de fibra, la resistencia a la compresion mostr6 una ligera
disminucion, lo que sugiere una saturacion en la cantidad Optima de fibra. Asimismo,
influyeron significativamente en la absorcion de agua. Los adobes con un 2% de fibra 'y 15%
de cemento presentaron los valores minimos de absorcion de agua, con valores de 7.78% a 7
dias y 6.80% a 28 dias, indicando una mejora en la impermeabilidad de los adobes. En cuanto
a la densidad, los adobes con mayores porcentajes de fibra y cemento mostraron una densidad
superior, con valores alcanzando 2.23 g/cm® a 7 dias y 2.43 g/cm? a 28 dias para el caso de 2%
de fibra y 15% de cemento. En conclusion, esta investigacion resalta la influencia conjunta del
porcentaje de adicion de fibras vegetales y el porcentaje de reemplazo de cemento en la
densidad, absorcion de agua y resistencia a la compresion de adobes de arcilla. Contribuyendo
con un diseno eficiente de adobes sostenibles y resistentes, a través de la optimizacion de la
cantidad de fibra vegetal y el nivel de cemento para obtener el mejor rendimiento fisico y

mecanico.

Palabras Clave: fibras vegetales, cemento, estabilizacion, adobes
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ABSTRACT

This research had the purpose to analyze how the variation in the percentage of addition
of natural fibers and the percentage of cement replacement affects the density, water absorption
and compressive strength of clay adobe bricks. The methodology included physical-chemical
aspects, using techniques such as Fourier transform infrared spectroscopy (FTIR) to identify
the relevant functional groups, as well as compression resistance, density and water absorption
tests under ASTM C140/C140M and E.080 Standard, respectively. The experimental design,
with an explanatory and quantitative approach, included different percentages of addition of
natural fibers (0%, 1%, 1.5% and 2%) and percentages of cement replacement (5%, 10% and
15%), evaluating the adobe bricks at ages of 7 and 28 days. It was determined that the addition
of natural fibers and the increase in the percentage of cement improved the mechanical and
physical properties of the adobe bricks. At 1.5% fiber and 15% cement, a compressive strength
of 2.63 MPa at 7 days and 3.11 MPa at 28 days was achieved. However, at 2% fiber, the
compressive strength showed a slight decrease, suggesting saturation at the optimal amount of
fiber. Likewise, they significantly influenced water absorption. The adobe bricks with 2% fiber
and 15% cement presented the minimum water absorption values, with values of 7.78% at 7
days and 6.80% at 28 days, indicating an improvement in the impermeability of the adobe
bricks. Regarding density, the adobe bricks with higher percentages of fiber and cement showed
a higher density, with values reaching 2.23 g/cm?® at 7 days and 2.43 g/cm?® at 28 days for the
case of 2% fiber and 15% cement. In conclusion, this research highlights the joint influence of
the percentage of addition of natural fibers and the percentage of cement replacement on the
density, water absorption and compressive strength of clay adobe bricks. Contributing to an
efficient design of sustainable and resistant adobe bricks, through the optimization of the
amount of natural fiber and the level of cement to obtain the best physical and mechanical

performance.

Keywords: natural fibers, cement, stabilization, adobe bricks
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