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Evaluacion estructural de adobe reforzado con fibras de totora 'y
mucilago de nopal en zonas altoandinas

Structural evaluation of adobe reinforced with totora fibers and nopal
mucilage in high-Andean zones

J. Quispe?>A, R. Mamani?

a. Universidad Peruana Unidn L )
b. Escuela Profesional de Ingenieria y Arquitectura

>: rociom28122000@gmail.com
D4 jhonmateusg@gmail.com

RESUMEN: Esta investigacion evalud el efecto de la incorporacion conjunta de fibra de totora (Schoenoplectus americanus) y
mucilago de nopal (Opuntia ficus-indica) en la mejora fisico-mecanica de bloques de adobe fabricados con suelo CL de Acora,
Puno, para mitigar la baja resistencia y alta susceptibilidad hidrica del adobe convencional en viviendas altoandinas. Mediante un
disefio experimental factorial soportado en pardmetros Proctor Estandar (MDD = 2.002 g/cm3; OMC = 10.70%), se determin6 como
dosificacién optima 5% de totora y 16% de mucilago. En unidades sueltas, el compuesto optimizado elevo la resistencia a la
compresion de cubos de 9.21 a 12.28 kg/cm2 —superando los 10.2 kg/cm2 exigidos por la Norma Técnica E.080 e incrementd la
flexion en 83.03% (de 4.62 frente a 8.45). A escala estructural, la mezcla aumentd la resistencia a compresion en pilas en 39.25%
(9.26 kg/lcm?2) y al corte diagonal en muretes en 40.7% (0.46 kg/cm2). En el comportamiento hidrico, la absorcién disminuyd 29.6%,
la succion capilar se redujo 30.5% y la profundidad de erosién por aspersion descendi6 de 11.45 mm a 8.29 mm bajo una presion
de 0.02211 MPa, logrando la condicién de "Apto" (menor o igual a 10 mm) con un decremento de masa marginal de apenas 2.21%.
Los analisis de varianza, Tukey, t de Student, Shapiro-Wilk y Bartlett confirmaron la significancia estadistica (p < 0.05). Se concluye
que la interaccion lignoceluldsica-biopolimero confiere un integridad estructural superior y durabilidad hidrica idénea para
viviendas sostenibles en el Altiplano.

PALABRAS CLAVE: Adobe, Fibra de totora, Mucilago de nopal, Compresion diagonal, Ensayo Proctor, Erosién por aspersion.

ABSTRACT: This research evaluated the effect of the joint incorporation of totora fiber (Schoenoplectus americanus) and nopal
mucilage (Opuntia ficus-indica) on the physical-mechanical improvement of adobe blocks manufactured with CL soil from Acora,
Puno, in order to mitigate the low strength and high-water susceptibility of conventional adobe in High-Andean housing. Through
a factorial experimental design supported by standard Proctor parameters (MDD = 2.002 g/cm3; OMC = 10.70%), a 5% totora and
16% mucilage was determined as the optimum dosage. In individual units, the optimized compound increased the compressive
strength of cubes from 9.21 to 12.28 kg/cm2 —surpassing the 10.2 kg/cm2 required by the E.080 Technical Standard— and
increased flexion by 83.03% (from 4.62 to 8.45 kg/cm2). On a structural scale, the mixture increased the compressive strength in
prisms by 39.25% (9.26 kg/cm2) and diagonal shear in wallets by 40.7% (0.46 kg/cm?2). Regarding hydric behavior, water absorption
decreased by 29.6%, capillary suction was reduced by 30.5%, and the spray erosion depth dropped from 11.45 mm to 8.29 mm
under a constant hydraulic pressure of 0.02211 MPa, achieving the "Suitable" condition (less than or equal to 10 mm) with a marginal
mass decrease of just 2.21%. Analysis of variance, Tukey, Student's t, Shapiro-Wilk, and Bartlett tests confirmed statistical
significance (p < 0.05). It is concluded that the lignocellulosic-biopolymer interaction confers superior structural integrity and ideal
hydric durability for sustainable housing in the Altiplano.

KEY WORDS: Adobe, Totora fiber, Nopal mucilage, Diagonal compression, Proctor test, Spray erosion.
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