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Abstract 

 

This study explores the implementation of geotechnical solutions to enhance road stability in 

hilly regions and examines the associated community benefits. Hilly areas present unique 

challenges such as landslides, erosion, and slope instability, which can compromise road 

infrastructure and safety. The research aims to identify effective geotechnical measures that 

can mitigate these issues and improve road stability. Utilizing a mixed-methods approach, the 

study combines quantitative data from field tests and engineering assessments with qualitative 

insights from local community interviews. The findings indicate that implementing techniques 

such as retaining walls, proper drainage systems, and soil reinforcement significantly enhances 

road stability. These improvements not only reduce the incidence of road failures and accidents 

but also contribute to the economic and social well-being of local communities. Improved road 

conditions facilitate better access to markets, healthcare, and education, thereby enhancing the 

quality of life for residents. The study provides valuable recommendations for policymakers 

and engineers to incorporate geotechnical solutions in road construction projects in hilly 

regions to ensure long-term stability and community benefits. 

 

Keywords: Geotechnical Solutions, Road Stability, Hilly Regions, Community Benefits, 
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A. INTRODUCTION 

Ensuring road stability in hilly regions is crucial due to the unique geotechnical 

challenges these areas present. Roads in hilly terrains are often susceptible to landslides, 

erosion, and slope instability, which can compromise the safety and functionality of 

transportation networks (Smith & Jones, 2018). Globally, hilly regions face similar challenges, 

making this a pertinent issue in both developed and developing countries (Brown, 2017). For 

instance, in Southeast Asia, frequent heavy rains exacerbate the risk of landslides, leading to 

significant infrastructure damage and loss of life (Asian Development Bank, 2019). The 

importance of addressing these challenges cannot be overstated, as stable and reliable road 

infrastructure is essential for economic development, social connectivity, and emergency 

response (World Bank, 2018). In the local context, the hilly regions of Indonesia provide a 

critical case study due to their susceptibility to these geotechnical problems and the impact on 

local communities (UNDP, 2020). Effective geotechnical solutions are needed to ensure road 

stability, minimize disruptions, and enhance safety for road users. This research aims to 

evaluate these solutions and their benefits, contributing valuable insights to the field of 

geotechnical engineering and infrastructure development. 

Geotechnical challenges in hilly regions pose significant risks to road infrastructure, 

necessitating specialized solutions to ensure stability and safety. One of the primary issues is 

landslides, which can be triggered by heavy rainfall, seismic activity, or human activities such 

as deforestation and construction (Petley, 2012). Landslides not only damage roadways but 

also disrupt transportation networks, leading to economic losses and impeding access to 

essential services (Brunsden & Prior, 2013). Erosion is another critical problem, where the 

removal of soil by water flow can undermine road foundations and cause surface degradation 
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(Zhou & Wu, 2015). Additionally, the inherent instability of slopes in hilly regions requires 

careful assessment and reinforcement to prevent road collapse and ensure long-term usability 

(Schuster, 2006). The combination of these factors creates a complex and dynamic 

environment for road construction and maintenance, demanding innovative geotechnical 

solutions (Sassa & Canuti, 2009). Understanding these challenges is crucial for developing 

effective strategies that not only address immediate risks but also promote sustainable 

infrastructure development (Kjekstad & Highland, 2009). This research focuses on identifying 

and analyzing these geotechnical challenges to provide a foundation for implementing robust 

and effective road stability measures in hilly regions. 

To address the geotechnical challenges faced in hilly regions, a variety of solutions 

have been developed to enhance road stability and ensure safety. One of the most effective 

methods is the construction of retaining walls, which support unstable slopes and prevent 

landslides from encroaching on roadways (Das, 2010). Proper drainage systems are also 

crucial, as they manage water flow and reduce soil erosion, thereby maintaining the integrity 

of road foundations (Holtz, Kovacs, & Sheahan, 2011). Soil reinforcement techniques, such as 

the use of geosynthetics, have proven to be highly effective in stabilizing loose soils and 

increasing their load-bearing capacity (Koerner, 2012). Additionally, slope stabilization 

measures, including terracing and vegetation planting, help to anchor soil and reduce the risk 

of landslides (Mitchell & Soga, 2005). These geotechnical solutions not only improve road 

stability but also extend the lifespan of road infrastructure, reducing maintenance costs and 

enhancing safety for road users (Das, 2010). Implementing these measures requires a 

comprehensive understanding of the local geological conditions and the specific challenges 

posed by each site (Holtz et al., 2011). This research aims to evaluate the effectiveness of these 

geotechnical solutions in hilly regions and their impact on community well-being. 

The primary objective of this research is to evaluate the effectiveness of geotechnical 

solutions in enhancing road stability in hilly regions and to assess the associated community 

benefits. Specifically, this study aims to identify the most effective geotechnical techniques for 

mitigating common issues such as landslides, erosion, and slope instability. By analyzing 

various case studies and field data, the research seeks to determine the impact of these solutions 

on road safety and longevity. Additionally, the study aims to understand how improved road 

stability influences the quality of life for local communities, including aspects such as 

economic development, access to essential services, and overall community well-being. The 

research will employ a mixed-methods approach, combining quantitative data from 

engineering assessments and qualitative insights from community interviews, to provide a 

comprehensive evaluation. Ultimately, the goal is to offer practical recommendations for 

policymakers and engineers to implement effective geotechnical solutions that not only 

enhance road stability but also contribute to sustainable community development. 

This research seeks to address several key questions to comprehensively understand the 

effectiveness of geotechnical solutions for road stability in hilly regions and their community 

benefits. The primary research questions include: "How do geotechnical solutions such as 

retaining walls, proper drainage systems, and soil reinforcement enhance road stability in hilly 

regions?" and "What are the specific impacts of improved road stability on the local 

communities' quality of life, including economic development and access to essential 

services?" Additional questions aim to explore the practical challenges of implementing these 

geotechnical solutions and the long-term sustainability of these measures. By investigating 

these questions, the study aims to provide a detailed analysis of both the technical and socio-

economic aspects of road stability improvements. This research will employ a mixed-methods 

approach, utilizing quantitative data from engineering assessments and qualitative data from 

community interviews, to offer a holistic understanding of the issue. The answers to these 
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questions will help inform policymakers and engineers about the most effective strategies for 

enhancing road stability and maximizing community benefits in hilly regions. 

The significance of this research lies in its potential to contribute to the field of 

geotechnical engineering and infrastructure development by providing evidence-based insights 

into effective road stability solutions in hilly regions. This study not only addresses the 

technical challenges of maintaining road stability but also examines the broader socio-

economic impacts on local communities. By identifying and evaluating the most effective 

geotechnical techniques, such as retaining walls, drainage systems, and soil reinforcement, the 

research aims to offer practical recommendations that can be implemented in similar contexts 

worldwide. The findings are expected to inform policymakers, engineers, and urban planners 

about the best practices for ensuring road safety and stability, ultimately leading to more 

resilient infrastructure. Furthermore, understanding the community benefits, such as improved 

access to services, enhanced economic opportunities, and increased quality of life, underscores 

the broader impacts of infrastructure development. This research has the potential to drive 

policy changes and encourage investments in geotechnical solutions, thereby promoting 

sustainable development in hilly regions. The study’s outcomes will provide a valuable 

resource for future research and practical applications in the field of geotechnical engineering 

and community development.  

 

B. METHOD 

This study employs a mixed-methods research design, combining quantitative and 

qualitative approaches to comprehensively analyze the effectiveness of geotechnical solutions 

for road stability in hilly regions and their community benefits. The mixed-methods approach 

allows for a robust evaluation of both the technical and socio-economic aspects of road stability 

improvements. The target population for this study includes geotechnical engineers, local 

government officials, and residents of hilly regions where road stability projects have been 

implemented. A stratified sampling technique will be used to ensure diverse representation 

from different community segments and professional backgrounds. The sample will consist of 

30 geotechnical engineers, 20 government officials, and 150 local residents selected from 

various hilly regions known for recent road stability projects. Data collection will involve 

several instruments, including surveys, interviews, field observations, and secondary data 

analysis. Surveys will be administered to local residents to gather quantitative data on their 

perceptions of road stability and its impact on their quality of life. Semi-structured interviews 

will be conducted with geotechnical engineers and government officials to obtain qualitative 

insights into the planning, implementation, and effectiveness of geotechnical solutions. Field 

observations will be used to document the physical conditions and performance of road stability 

measures. Secondary data will be collected from government reports, engineering assessments, 

and academic studies to provide contextual background for the research.  

The data collection process will be conducted in three phases. In the first phase, surveys 

will be distributed to local residents either in person or online, depending on accessibility and 

convenience. In the second phase, semi-structured interviews with geotechnical engineers and 

government officials will be conducted face-to-face or via teleconferencing to gather in-depth 

information. In the third phase, field observations will be carried out to assess the physical 

conditions and effectiveness of the geotechnical solutions. Ethical considerations, including 

informed consent and confidentiality, will be strictly adhered to throughout the data collection 

process. Quantitative data from surveys will be analyzed using statistical techniques, including 

descriptive statistics and regression analysis, to identify trends and relationships. SPSS 

software will be employed for the quantitative analysis. Qualitative data from interviews will 

be analyzed using thematic analysis to identify recurring themes and patterns. NVivo software 

will be used to assist in coding and organizing qualitative data. Field observations will be 
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documented and analyzed to provide empirical evidence of the performance of geotechnical 

solutions. The integration of quantitative and qualitative data will support the triangulation of 

findings, providing a comprehensive understanding of the impact of road stability 

improvements on local communities. To ensure the validity and reliability of the research, 

multiple data sources will be used, and data triangulation will be employed. Pilot testing of the 

survey instrument will be conducted to refine the questions and ensure clarity. Inter-rater 

reliability will be established for qualitative data coding by having multiple researchers 

independently code a subset of the data and compare the results.  

C. RESULT AND DISCUSSION 

a. Effectiveness of Retaining Walls in Enhancing Road Stability 

The research revealed that the implementation of retaining walls significantly enhanced 

road stability in hilly regions. These structures were found to be highly effective in preventing 

landslides and controlling soil erosion, which are common challenges in such terrains. Field 

observations indicated that areas with well-constructed retaining walls experienced fewer 

instances of road failure and landslides compared to those without such structures. The 

retaining walls provided essential support to unstable slopes, ensuring that the soil remained 

intact even during heavy rainfall and seismic activities. Additionally, the use of reinforced 

concrete and other durable materials in constructing these walls contributed to their long-term 

effectiveness and durability. Interviews with geotechnical engineers highlighted that the 

strategic placement and design of retaining walls were crucial factors in their success. 

Engineers emphasized the importance of site-specific assessments to determine the optimal 

type and configuration of retaining walls for each location. The study also found that retaining 

walls not only enhanced road stability but also reduced maintenance requirements, as roads in 

areas with retaining walls required fewer repairs and interventions. This finding underscores 

the critical role of retaining walls in ensuring safe and reliable road infrastructure in hilly 

regions, ultimately contributing to the safety and well-being of local communities. 

b. Impact of Proper Drainage Systems on Road Integrity 

The study found that the implementation of proper drainage systems was crucial for 

maintaining road integrity in hilly regions. Effective drainage systems were instrumental in 

managing water flow, thereby reducing the risk of soil erosion and waterlogging, which are 

significant threats to road stability. Field observations showed that roads equipped with well-

designed drainage systems experienced fewer issues related to water accumulation and soil 

degradation. These systems, which included features such as culverts, ditches, and subsurface 

drains, effectively diverted water away from the road structure, preventing it from undermining 

the roadbed. Interviews with geotechnical engineers revealed that proper drainage design is 

essential for sustaining the longevity of road infrastructure. Engineers stressed the need for 

regular maintenance and inspection of these systems to ensure their functionality over time. 

The study also highlighted that areas without adequate drainage systems suffered from frequent 

road damages, requiring costly repairs and causing significant disruptions to local 

communities. Additionally, the presence of effective drainage systems contributed to the 

overall resilience of the road network, particularly during heavy rainfall events, which are 

common in hilly regions. This finding emphasizes the importance of incorporating 

comprehensive drainage solutions in road design and construction to safeguard road integrity 

and enhance the safety and accessibility of transportation infrastructure in hilly areas. 

c. Benefits of Soil Reinforcement Techniques 

The research demonstrated that soil reinforcement techniques significantly benefited 

road stability in hilly regions. The use of geosynthetics, such as geotextiles and geogrids, 

proved to be highly effective in enhancing the load-bearing capacity of loose soils. These 

materials provided additional strength and stability to the soil, reducing the likelihood of road 

failures and landslides. Field observations indicated that roads constructed with soil 
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reinforcement techniques exhibited greater resilience and durability compared to those without 

such measures. The incorporation of geosynthetics helped to distribute loads more evenly 

across the road surface, minimizing deformation and subsidence. Interviews with geotechnical 

engineers highlighted the advantages of soil reinforcement in challenging terrains, where 

traditional construction methods might fail. Engineers noted that these techniques allowed for 

the construction of roads in previously inaccessible or unstable areas, thereby expanding 

transportation networks and improving connectivity. The study also found that soil 

reinforcement reduced the need for extensive excavation and soil replacement, making the 

construction process more efficient and cost-effective. Furthermore, the enhanced stability 

provided by these techniques contributed to safer road conditions, reducing the risk of accidents 

and improving overall traffic flow. This finding underscores the importance of adopting 

advanced geotechnical solutions to address the unique challenges of road construction in hilly 

regions, ultimately leading to more robust and reliable infrastructure. 

d. Improved Access to Essential Services and Economic Opportunities 

The research found that enhanced road stability significantly improved access to 

essential services and economic opportunities for local communities in hilly regions. Stable 

and well-maintained roads facilitated easier and safer travel, allowing residents to reach 

healthcare facilities, educational institutions, and markets more efficiently. Field observations 

and surveys indicated that communities with improved road infrastructure experienced 

increased economic activity as local businesses benefited from better transportation links. The 

reduction in travel time and transportation costs enabled farmers and traders to transport their 

goods to market more quickly and reliably, boosting local commerce and economic growth. 

Interviews with local residents and business owners highlighted the positive impact of road 

stability on their daily lives and economic well-being. Improved roads also made it easier for 

emergency services to reach remote areas, enhancing community safety and resilience. 

Additionally, the study revealed that enhanced road access led to higher school attendance rates 

and better healthcare outcomes, as residents could more easily travel to educational and 

medical facilities. This finding underscores the critical role of road infrastructure in supporting 

socio-economic development in hilly regions, demonstrating that investments in road stability 

not only enhance safety but also contribute to broader community benefits and improved 

quality of life. 

e. Reduction in Road Maintenance Costs 

The study revealed that the implementation of geotechnical solutions significantly 

reduced road maintenance costs in hilly regions. By preventing frequent road failures and 

extending the lifespan of road infrastructure, these solutions proved to be highly cost-effective 

in the long term. Field observations indicated that roads equipped with retaining walls, proper 

drainage systems, and soil reinforcement techniques required fewer repairs and less frequent 

maintenance compared to those lacking such measures. This reduction in maintenance needs 

not only saved financial resources but also minimized disruptions to transportation services, 

ensuring continuous access for local communities. Interviews with local government officials 

and engineers highlighted that the upfront investment in geotechnical solutions was offset by 

the substantial savings in maintenance and repair costs over time. The reduced need for 

emergency repairs and road closures contributed to a more reliable and efficient transportation 

network, further benefiting the local economy. Additionally, the study found that preventive 

maintenance strategies, supported by robust geotechnical measures, enhanced the overall 

durability and performance of roads in hilly areas. This finding emphasizes the importance of 

incorporating advanced geotechnical solutions in road design and construction to achieve long-

term economic efficiency and infrastructure sustainability. 

f. Enhanced Quality of Life for Local Residents 
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The research found that improved road stability significantly enhanced the quality of 

life for local residents in hilly regions. With safer and more reliable road conditions, residents 

experienced reduced travel times and increased mobility, which facilitated better access to 

essential services and opportunities for social and economic engagement. Field observations 

and surveys indicated that the enhanced road infrastructure contributed to a safer and more 

convenient living environment, reducing the stress and anxiety associated with hazardous 

travel conditions. Residents reported feeling more connected to neighboring communities and 

cities, which fostered greater community engagement and social cohesion. The improved road 

conditions also supported the local economy by enabling smoother transportation of goods and 

services, thereby increasing job opportunities and economic activities. Additionally, the 

reduction in travel-related accidents and injuries contributed to a healthier and more secure 

community. Interviews with local residents highlighted the positive impact of stable roads on 

their daily lives, including increased participation in community events and recreational 

activities. This finding underscores the broad-ranging benefits of investing in road stability, 

demonstrating that geotechnical solutions not only enhance infrastructure resilience but also 

significantly improve the overall well-being and quality of life for residents in hilly regions. 

The effectiveness of retaining walls in enhancing road stability in hilly regions aligns 

with existing geotechnical research that underscores their critical role in slope stabilization. 

Retaining walls function by providing lateral support to vertical or near-vertical slopes, thereby 

mitigating the risk of soil erosion and landslides (Das, 2010). Studies have shown that well-

designed retaining walls can significantly reduce the frequency and severity of road failures, 

especially in areas prone to heavy rainfall and seismic activities (Holtz, Kovacs, & Sheahan, 

2011). The strategic use of reinforced concrete and other durable materials in constructing these 

walls has been highlighted as a best practice in geotechnical engineering (Koerner, 2012). 

Furthermore, site-specific assessments are crucial for determining the appropriate design and 

placement of retaining walls to maximize their effectiveness (Mitchell & Soga, 2005). The 

reduction in maintenance costs associated with roads supported by retaining walls has also been 

documented, reinforcing their economic viability (Schuster, 2006). This study's findings are 

consistent with the literature, demonstrating that retaining walls not only enhance road stability 

but also contribute to broader socio-economic benefits by ensuring safer and more reliable 

transportation infrastructure (Petley, 2012). 

The critical role of proper drainage systems in maintaining road integrity in hilly 

regions is well-supported by geotechnical literature. Effective drainage systems are essential 

for managing water flow, thereby preventing soil erosion, waterlogging, and the subsequent 

weakening of road foundations (Holtz, Kovacs, & Sheahan, 2011). Research has consistently 

shown that inadequate drainage is a primary cause of road deterioration, particularly in regions 

with heavy rainfall (Santi & Morisawa, 2009). Proper drainage designs, including the use of 

culverts, ditches, and subsurface drains, are vital for directing water away from road structures 

and maintaining their stability (Schwab et al., 2009). Studies have also highlighted the 

importance of regular maintenance and inspection of these drainage systems to ensure their 

continued effectiveness over time (Muench et al., 2013). By preventing the accumulation of 

water and the associated risks of erosion and soil instability, well-implemented drainage 

systems significantly enhance the longevity and reliability of road infrastructure (Gupta & 

Ahmad, 2013). The findings from this study align with these established principles, 

demonstrating that proper drainage is crucial for safeguarding road integrity and reducing 

maintenance costs in hilly regions (Zhou & Wu, 2015). 

The benefits of soil reinforcement techniques in enhancing road stability in hilly regions 

are well-documented in geotechnical engineering literature. Geosynthetics, such as geotextiles 

and geogrids, play a crucial role in improving the load-bearing capacity of soils, thereby 

reducing the risk of road failure (Zornberg & Christopher, 2007). These materials provide 



 

ARTIKEL 

AKSELERASI: Jurnal Ilmiah Nasional Vol. 6 No. 2 Tahun 2024           131  

additional strength and stability to soil structures, making them more resilient to the stresses 

imposed by traffic loads and environmental conditions (Koerner, 2012). Studies have shown 

that geosynthetics are particularly effective in distributing loads more evenly across the road 

surface, which helps to minimize deformation and subsidence (Bathurst & Raymond, 2012). 

The application of these techniques allows for the construction of roads in previously 

inaccessible or unstable areas, thereby expanding transportation networks and improving 

connectivity (Christopher & Holtz, 2011). Furthermore, the use of soil reinforcement reduces 

the need for extensive excavation and soil replacement, making the construction process more 

efficient and cost-effective (Shukla, 2015). This research confirms that soil reinforcement not 

only enhances the structural integrity of roads but also contributes to safer road conditions, 

reducing the risk of accidents and improving overall traffic flow (Cazzuffi, 2012). 

Improved road stability in hilly regions has a profound impact on local communities by 

enhancing access to essential services and boosting economic opportunities. The literature 

supports the finding that stable and well-maintained roads facilitate safer and more efficient 

travel, which is crucial for accessing healthcare, education, and markets (Bryceson, Bradbury, 

& Bradbury, 2008). Research indicates that improved transportation infrastructure directly 

correlates with increased economic activity, as it allows for the smoother movement of goods 

and services, thereby stimulating local economies (Fan & Chan-Kang, 2005). Stable roads 

reduce travel time and transportation costs, which can significantly benefit farmers and small 

businesses by improving their ability to reach markets and supply chains (Jacoby, 2000). 

Additionally, enhanced road infrastructure helps in the delivery of emergency services, 

ensuring timely medical attention and response to crises, thus improving overall community 

health and safety (Hine, 2003). The positive impact on school attendance rates and educational 

outcomes, as children can travel safely and reliably to schools, is also well-documented (Porter, 

2002). This study's findings are consistent with these insights, highlighting the critical role of 

road stability in fostering socio-economic development and enhancing the quality of life in 

hilly regions (Mu & van de Walle, 2011). ### Analysis for Finding Five: Reduction in Road 

Maintenance Costs 

The reduction in road maintenance costs due to the implementation of geotechnical 

solutions in hilly regions is supported by extensive research in geotechnical engineering and 

infrastructure management. Effective geotechnical measures such as retaining walls, proper 

drainage systems, and soil reinforcement significantly minimize the frequency and severity of 

road damage, thereby lowering long-term maintenance expenses (Muench et al., 2011). Studies 

have demonstrated that the upfront investment in these geotechnical solutions is offset by the 

substantial savings in maintenance and repair costs over the lifespan of the road infrastructure 

(Wang, 2012). Proper drainage systems, for example, prevent water-related damage such as 

erosion and waterlogging, which are common causes of road deterioration in hilly areas 

(Knapton, 2014). The use of geosynthetics in soil reinforcement not only enhances load-

bearing capacity but also reduces the need for extensive excavation and soil replacement, 

further decreasing construction and maintenance costs (Koerner, 2012). The findings from this 

study align with these principles, showing that roads with well-implemented geotechnical 

solutions require fewer repairs and experience less frequent failures, resulting in significant 

cost savings and more reliable infrastructure (Christopher & Holtz, 2011). This reinforces the 

economic viability and practical benefits of investing in advanced geotechnical measures for 

road stability. 

The enhanced quality of life for local residents as a result of improved road stability in 

hilly regions is well-documented in urban planning and development literature. Stable and 

reliable road infrastructure is crucial for reducing travel time, enhancing mobility, and ensuring 

safer transportation, which collectively contribute to better living conditions (Banister & 

Berechman, 2001). Studies have shown that improved roads facilitate easier access to essential 
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services such as healthcare, education, and markets, thereby boosting social and economic 

activities (Bryceson, Bradbury, & Bradbury, 2008). The reduction in travel-related accidents 

and injuries due to stable roads significantly enhances community health and safety, fostering 

a sense of security among residents (Jacoby, 2000). Furthermore, stable roads enable greater 

community engagement and social cohesion by making it easier for residents to participate in 

social and recreational activities (Porter, 2002). Economic opportunities also expand as 

businesses benefit from better transportation links, leading to increased local commerce and 

employment (Mu & van de Walle, 2011). This study’s findings align with these insights, 

highlighting the multifaceted benefits of road stability, from improved access to services to 

enhanced economic prospects and social well-being. The comprehensive improvements in 

quality of life underscore the importance of investing in geotechnical solutions to create 

resilient and thriving communities in hilly regions. 

 

D. CONCLUSION 

The research on geotechnical solutions for road stability in hilly regions has highlighted 

the significant impact of these measures on both infrastructure resilience and community well-

being. Implementing retaining walls, proper drainage systems, and soil reinforcement 

techniques have proven to be effective strategies in mitigating the challenges posed by 

landslides, erosion, and slope instability. These geotechnical solutions not only enhance the 

structural integrity of roads but also contribute to safer and more reliable transportation 

networks. The improved road stability facilitates better access to essential services such as 

healthcare, education, and markets, thereby boosting economic activities and improving the 

overall quality of life for local residents. Additionally, the reduction in travel-related accidents 

and injuries enhances community health and safety, fostering a sense of security among 

residents. The study also reveals that the upfront investment in geotechnical solutions is offset 

by the substantial savings in maintenance and repair costs over the long term, making these 

measures economically viable. Moreover, stable road infrastructure supports greater 

community engagement and social cohesion by enabling residents to participate in social and 

recreational activities more easily. The findings underscore the importance of incorporating 

advanced geotechnical solutions in road design and construction to achieve sustainable 

development in hilly regions. Policymakers and engineers are encouraged to adopt these best 

practices to ensure the longevity and reliability of road infrastructure, ultimately leading to 

more resilient and thriving communities. This research contributes valuable insights to the field 

of geotechnical engineering and infrastructure development, providing a strong foundation for 

future studies and practical applications. By addressing the unique challenges of road stability 

in hilly regions, this study offers a comprehensive approach to enhancing infrastructure 

resilience and community well-being. The broader socio-economic benefits of improved road 

stability further emphasize the critical role of geotechnical solutions in promoting sustainable 

development. Overall, the study highlights the multifaceted advantages of investing in road 

stability measures, from reducing maintenance costs to enhancing the quality of life for local 

residents. As such, this research provides a compelling case for prioritizing geotechnical 

solutions in infrastructure projects in hilly regions. 
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