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Resumen

La limitada disponibilidad de materiales granulares que cumplan con las especificaciones técnicas para capas de base y
subbase representa un desafio en la ingenieria civil, especialmente en regiones del Per como Arequipa, donde se requiere
optimizar los recursos locales mediante técnicas de estabilizacion. El objetivo de esta investigacion fue evaluar la influencia
de la emulsidn asfaltica CSS-1h modificada con lechada de cemento en las propiedades mecanicas de mezclas para base y
subbase provenientes de la cantera Cerro Colorado. El estudio se desarrollé bajo un enfoque cuantitativo y disefio
cuasiexperimental. Inicialmente se caracterizd el material granular mediante ensayos fisicos y mecénicos, clasificandolo
como GW-GM seguin SUCS y A-1-a(0) segin AASHTO, con comportamiento no plastico y adecuado cumplimiento de
las especificaciones técnicas para pavimentos. Los resultados mostraron que el material natural present6é un CBR de 69%
al 100% de la MDS, siendo apto solo para subbase. Posteriormente, se evaluaron dosificaciones independientes de
emulsion asfaltica CSS-1h y lechada de cemento en proporciones de 0.5%, 1.0% y 2.0%, determinandose como contenido
optimo individual el 1.0% para ambos estabilizantes. Con base en estos resultados, se elaboraron mezclas combinadas de
emulsion asfaltica CSS-1h y lechada de cemento, obteniéndose como dosificacion optima la combinacion de 0.2% de
emulsion asfaltica CSS-1h y 0.8% de lechada de cemento, la cual alcanzé un CBR de 91.83% al 100% de la MDS, valor
superior al minimo exigido para capas de base granular. El andlisis estadistico mediante prueba t de Student y ANOVA
confirmd diferencias significativas entre las mezclas evaluadas. Ademas, el analisis econdmico evidencié que la
dosificacién éptima presenté el menor costo unitario entre las alternativas técnicamente viables. Se concluye que la
estabilizacion combinada constituye una alternativa eficiente y econémicamente favorable para mejorar materiales
granulares destinados a estructuras de pavimentos flexibles.

Palabras clave: Emulsion asfaltica CSS-1h; lechada de cemento; estabilizacion de suelos; base y subbase granular; indice de Carga de
California.

Abstract

The limited availability of granular materials that meet the technical specifications for base and subbase layers poses a
challenge in civil engineering, especially in regions of Peru such as Arequipa, where local resources must be optimized
through stabilization techniques. The objective of this research was to evaluate the influence of CSS-1h asphalt emulsion
modified with cement slurry on the mechanical properties of base and subbase mixtures sourced from the Cerro Colorado
quarry. The study was conducted using a quantitative approach and a quasi-experimental design. Initially, the granular
material was characterized through physical and mechanical tests, classifying it as GW-GM according to SUCS and A-1-
a(0) according to AASHTO, with non-plastic behavior and adequate compliance with technical specifications for
pavements. The results showed that the natural material had a CBR of 69% to 100% of the MDS, making it suitable only
for subbase. Subsequently, independent dosages of CSS-1h asphalt emulsion and cement slurry were evaluated at
proportions of 0.5%, 1.0%, and 2.0%, with 1.0% determined as the optimal individual content for both stabilizers. Based
on these results, combined mixtures of CSS-1h asphalt emulsion and cement slurry were prepared, with the optimal dosage
found to be a combination of 0.2% CSS-1h asphalt emulsion and 0.8% cement slurry, which achieved a CBR of 91.83%
at 100% of the MDS, a value higher than the minimum required for granular base layers. Statistical analysis using Student’s
t-test and ANOVA confirmed significant differences among the evaluated mixtures. Furthermore, economic analysis
showed that the optimal mixture had the lowest unit cost among the technically viable alternatives. It is concluded that
combined stabilization constitutes an efficient and economically favorable alternative for improving granular materials
intended for flexible pavement structures.

Keywords: CSS-1h asphalt emulsion, cement slurry, soil stabilization, granular base and subbase, California Bearing
Ratio (CBR).



