
FACULTAD DE INGENIERÍA

Escuela Académico Profesional de Ingeniería Civil

Tesis

Analysis of the Mechanical Properties of 
Adobe with Chillihua Fibre and Recycled 
LDPE for Sustainable Construction in the 

Andes

Nataly Cecilia Perez Curi
Susan Milagros Meza Villanera

Luis Ronaldo Ricra Ricaldi
Manuel Ismael Laurencio Luna

Para optar el Título Profesional de 
Ingeniero Civil

Huancayo, 2025



 

INFORME DE CONFORMIDAD DE ORIGINALIDAD DE TRABAJO DE 
INVESTIGACIÓN 

 
A : Decano de la Facultad de Ingeniería 
DE : Manuel Ismael Laurencio Luna  

Asesor de trabajo de investigación 
ASUNTO : Remito resultado de evaluación de originalidad de trabajo de investigación 
FECHA : 8 de Enero de 2025 

 
Con sumo agrado me dirijo a vuestro despacho para informar que, en mi condición de asesor del trabajo de 
investigación: 
 
Título:  
Analysis of the Mechanical Properties of Adobe with Chillihua Fibre and Recycled LDPE for Sustainable 
Construction in the Andes 
 
URL / DOI: 
https://www.scopus.com/record/display.uri?eid=2-s2.0-85211228975&origin=resultslist&sort=plf-
f&src=s&sot=b&sdt=b&s=DOI%2810.13189%2Fcea.2025.130111%29&sessionSearchId=e9283cbd1a01206b9727ea5
7c95febd6&relpos=0 / 10.13189/cea.2025.130111 
 
Autores: 
1. Nataly Cecilia Perez Curi – EAP. Ingeniería Civil 
2. Susan Milagros Meza Villanera – EAP. Ingeniería Civil 
3. Luis Ronaldo Ricra Ricaldi  – EAP. Ingeniería Civil 
4. Manuel Ismael Laurencio Luna  – EAP. Ingeniería Civil 
 
Se procedió con la carga del documento a la plataforma “Turnitin” y se realizó la verificación completa de las 
coincidencias resaltadas por el software dando por resultado 9 % de similitud sin encontrarse hallazgos relacionados a 
plagio. Se utilizaron los siguientes filtros: 
 
• Filtro de exclusión de bibliografía SI x  NO  
      
• Filtro de exclusión de grupos de palabras menores SI   NO X 

Nº de palabras excluidas (en caso de elegir “SI”):      
      
• Exclusión de fuente por trabajo anterior del mismo estudiante SI   NO x 
 
En consecuencia, se determina que el trabajo de investigación constituye un documento original al presentar similitud 
de otros autores (citas) por debajo del porcentaje establecido por la Universidad Continental. 
 
Recae toda responsabilidad del contenido del trabajo de investigación sobre el autor y asesor, en concordancia a los 
principios expresados en el Reglamento del Registro Nacional de Trabajos conducentes a Grados y Títulos – RENATI y en 
la normativa de la Universidad Continental. 
 
Atentamente, 
 
 
 

La firma del asesor obra en el archivo original 
(No se muestra en este documento por estar expuesto a publicación) 

 



Civil Engineering and Architecture 13(1): 193-209, 2025 http://www.hrpub.org 

DOI: 10.13189/cea.2025.130111 

Analysis of the Mechanical Properties of Adobe with 

Chillihua Fibre and Recycled LDPE for Sustainable 

Construction in the Andes 

Nataly Cecilia Perez Curi, Susan Milagros Meza Villanera, Luis Ronaldo Ricra Ricaldi, 

Manuel Ismael Laurencio Luna* 

Faculty of Civil Engineering, Continental University, Peru 

Received August 7, 2024; Revised October 15, 2024; Accepted November 13, 2024 

Cite This Paper in the Following Citation Styles 

(a): [1] Nataly Cecilia Perez Curi, Susan Milagros Meza Villanera, Luis Ronaldo Ricra Ricaldi, Manuel Ismael 

Laurencio Luna , "Analysis of the Mechanical Properties of Adobe with Chillihua Fibre and Recycled LDPE for 

Sustainable Construction in the Andes," Civil Engineering and Architecture, Vol. 13, No. 1, pp. 193 - 209, 2025. DOI: 

10.13189/cea.2025.130111. 

(b): Nataly Cecilia Perez Curi, Susan Milagros Meza Villanera, Luis Ronaldo Ricra Ricaldi, Manuel Ismael Laurencio 

Luna (2025). Analysis of the Mechanical Properties of Adobe with Chillihua Fibre and Recycled LDPE for Sustainable 

Construction in the Andes. Civil Engineering and Architecture, 13(1), 193 - 209. DOI: 10.13189/cea.2025.130111. 

Copyright©2025 by authors, all rights reserved. Authors agree that this article remains permanently open access under the 
terms of the Creative Commons Attribution License 4.0 International License 

Abstract  In the Andean regions of Peru, Andean house 

construction in Peru relies heavily on adobe as the main 

material, characterized by an entrenched self-construction 

system. This method faces significant challenges in terms 

of durability and structural strength, especially in areas 

exposed to flooding and seismic movements, due to the 

inherent low mechanical properties of adobe. In response 

to these limitations, research has explored the 

improvement of the mechanical properties of adobe by 

incorporating readily available fibers, such as chillihua 

fiber (CF), a plant that grows in the high Andean zone. At 

the same time, efforts have been made to reduce 

environmental pollution by reusing plastic waste, such as 

low-density polyethylene (LDPE), due to its slow 

decomposition process. This research work evaluates the 

mechanical properties of adobe modified by incorporating 

CF fiber and recycled LDPE in the Andean region of 

Huancayo. Evaluations of the physical properties of the 

soil in situ were carried out to verify its suitability, 

followed by tests of granulometry, moisture content and 

plasticity index (PI). Subsequently, compressive strength 

and absorption strength tests were developed to evaluate 

the mechanical properties of the stabilized adobes. The 

study was divided into control and experimental groups 

with varying concentrations of CF fiber and recycled 

LDPE (0%, 1%, 2%, 3%, 4%, 5% and 6%). The results 

showed that adobes stabilized with CF and recycled LDPE 

exhibit significant improvement in their compressive, 

indirect tensile, flexural and absorption strength, 

increasing load-bearing capacity and improving water 

absorption resistance. These improvements potentially 

contribute positively to the durability and structural 

stability of buildings with a variation of the cost of a 

conventional wall per m2 versus a stabilized wall of only 

6.86%. 
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1. Introduction

Adobe, according to the report of the National Institute 

of Statistics and Informatics (INEI) in 2017, is the 

predominant material in the construction of approximately 

2,148,494 houses in the Andean and high Andean region 

of Peru [1]. Adobe is the result of deep-rooted 

self-construction systems, This traditional material is 

manufactured in situ by mixing soils with potable water 

and vegetable fiber, such as ichu, and is used to construct 

one- or two-story buildings with tin, tile or calamine roofs 
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