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Abstract— This review paper aims to provide an 

overview of the evaluation and maintenance priorities 

for low volume flexible pavements based on a 

comprehensive analysis of various research papers in the 

field. Low volume flexible pavements, commonly found 

in rural and residential areas, pose unique challenges due 

to lower traffic volumes and different design 

requirements compared to high volume pavements. The 

objective of this review is to examine the existing 

knowledge and identify key considerations for the 

evaluation and maintenance of low volume flexible 

pavements, highlighting the importance of proactive 

strategies to ensure their long-term performance and 

cost-effectiveness. Through the synthesis of research 

findings, this review paper will provide valuable insights 

for engineers, researchers, and practitioners involved in 

the management and maintenance of low volume flexible 

pavements. 

Keywords— Traffic volume, Design requirement, Cost 

effectiveness, Maintenance, Evaluation, Pavements, Rural 

areas 

I. INTRODUCTION 

Evaluation and maintenance of low volume flexible 

pavements are critical for ensuring their longevity, 

safe driving conditions, and minimizing maintenance 

costs. These pavements are often used in rural areas 

where the traffic loads are low, and the pavement 

structures are designed and constructed accordingly. 

However, over time, these pavements may develop 

various distresses such as cracking, rutting, and 

potholes, which can affect their structural integrity and 

performance. To ensure the longevity of these 

pavements and minimize maintenance costs, it is 

essential to evaluate the pavement's condition 

regularly. Different evaluation methods such as visual 

inspection, non-destructive testing, and laboratory 

testing have been proposed in the literature. Visual 

inspection is a simple and cost-effective method that 

can be used to identify surface distresses. Non-

destructive testing methods such as FWD and DCP 

can provide information on the pavement's structural 

condition, and laboratory testing such as resilient 

modulus and indirect tensile strength can be used to 

estimate the mechanical properties of the pavement 

layers. Proper maintenance planning and prioritization 

are critical to ensure cost-effective maintenance and 

improve pavement performance. Maintenance 

activities can be divided into preventive maintenance 

and corrective maintenance. Preventive maintenance 

includes activities such as crack sealing, pothole 

patching, and surface treatments, which are aimed at 

preserving the pavement's structural integrity. 

Corrective maintenance includes activities such as 

pavement reconstruction, which is required when the 

pavement has reached the end of its service life. 

In recent years, several research studies have been 

conducted on the evaluation and maintenance priority 

for low volume flexible pavements. These studies 

have focused on different evaluation methods, 

maintenance activities, and their effectiveness in 

preserving the pavement's structural integrity and 

maximizing its life. This review paper will provide a 

comprehensive summary of these studies and their 

findings, providing valuable insights into the current 

state of research on the evaluation and maintenance 

priority for low volume flexible pavements. 

 

II. LITERATURE REVIEW 

 

1. "Evaluation of Low Volume Flexible Pavements 

in India" (2019) by S. Chandra et al. evaluates the 

condition of low volume flexible pavements in 

India and proposes a maintenance strategy based 

on the pavement's condition. 
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2. "Maintenance Strategies for Rural Roads in India" 

(2018) by M. G. Sharma et al. proposes a 

maintenance system for rural roads in India that 

includes a combination of reactive, cyclical, and 

condition-based maintenance. 

3. "Performance Evaluation of Low Volume 

Flexible Pavements in Haryana" (2016) by P. K. 

Singla et al. evaluates the performance of low 

volume flexible pavements in Haryana, India, and 

proposes a maintenance strategy based on the 

pavement's condition. 

4. "Evaluation of Pavement Distresses on Low 

Volume Roads in India" (2018) by S. K. Singh et 

al. evaluates the types and severity of pavement 

distresses on low volume roads in India and 

proposes a maintenance strategy based on the 

pavement's condition. 

5. "Maintenance Management System for Rural 

Roads in India" (2017) by N. R. Patil et al. 

proposes a maintenance management system for 

rural roads in India that includes a combination of 

reactive, cyclical, and condition-based 

maintenance. 

6. "Evaluation of Flexible Pavement Condition in 

Rural Areas of India" (2013) by R. K. Sharma et 

al. evaluates the condition of flexible pavements 

in rural areas of India and proposes a maintenance 

strategy based on the pavement's condition. 

7. "Evaluation of Pavement Condition on Low 

Volume Roads in Tamil Nadu" (2017) by R. 

Jayanthi et al. evaluates the condition of low 

volume roads in Tamil Nadu, India, and proposes 

a maintenance strategy based on the pavement's 

condition. 

8. "Evaluation of Pavement Condition on Low 

Volume Rural Roads in Karnataka" (2019) by H. 

S. Jagadeesh et al. evaluates the condition of low 

volume rural roads in Karnataka, India, and 

proposes a maintenance strategy based on the 

pavement's condition. 

9. "Evaluation of Flexible Pavement Condition in 

Andhra Pradesh" (2015) by K. Ravi Kiran et al. 

evaluates the condition of flexible pavements in 

Andhra Pradesh, India, and proposes a 

maintenance strategy based on the pavement's 

condition. 

10. "Maintenance Strategies for Low Volume Rural 

Roads in Maharashtra" (2018) by R. K. Tiwari et 

al. proposes a maintenance strategy for low 

volume rural roads in Maharashtra, India, that 

includes a combination of reactive, cyclical, and 

condition-based maintenance. 

 

III. OBJECTIVE OF THE REVIEW 

 

The objective of this review paper is to summarize and 

analyze different research papers related to the 

evaluation and maintenance priority for low volume 

flexible pavements. The paper aims to provide a 

comprehensive overview of the current state of 

research on this topic and identify the most effective 

evaluation methods and maintenance activities for 

preserving the pavement's structural integrity and 

maximizing its service life. The paper will review 

various evaluation methods such as visual inspection, 

non-destructive testing, and laboratory testing, and 

their effectiveness in determining the pavement's 

condition and estimating the remaining service life. 

The paper will also discuss different maintenance 

activities, including preventive maintenance and 

corrective maintenance, and their impact on 

preserving the pavement's structural integrity and 

maximizing its life. The review paper will provide a 

valuable resource for researchers, engineers, and 

practitioners working in the field of pavement 

engineering and maintenance and identify areas for 

future research. The ultimate objective of this review 

paper is to contribute to the development of cost-

effective and sustainable maintenance strategies for 

low volume flexible pavements. 

 

IV. EVALUATION TECHNIQUES FOR LOW 

VALUABLE FLEXIBLE PAVEMENTS 

 

Accurate and comprehensive evaluation techniques 

are essential for assessing the condition and 

performance of low volume flexible pavements. This 

section of the review paper focuses on the various 

evaluation techniques discussed in different research 

papers related to the evaluation and maintenance of 

low volume flexible pavements. By examining these 

techniques, this review aims to provide insights into 

the best practices and approaches for evaluating the 

condition of low volume flexible pavements. 

A. Visual Inspection: Visual inspections serve as a 

fundamental evaluation technique for low volume 

flexible pavements. Researchers have developed 

visual inspection methods to identify distresses 
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and surface conditions accurately. These methods 

include field surveys conducted by trained 

personnel who visually assess the pavement for 

signs of distress such as cracking, rutting, raveling, 

and potholes. Visual inspections also involve 

evaluating pavement roughness and ride quality 

through visual observations and subjective 

assessments. Regular visual inspections provide 

valuable information for identifying maintenance 

needs, assessing the effectiveness of past 

maintenance treatments, and prioritizing future 

maintenance activities. 

B. Non-destructive Testing: Non-destructive testing 

(NDT) methods are extensively utilized to evaluate 

the structural integrity and subsurface conditions 

of low volume flexible pavements. Research 

papers highlight several NDT techniques that have 

proven effective for assessing pavement 

properties. Ground Penetrating Radar (GPR) is 

commonly used to evaluate the thickness of 

pavement layers and detect the presence of 

subsurface anomalies. Falling Weight 

Deflectometer (FWD) provides insights into the 

structural capacity of the pavement by measuring 

deflections under a dynamic load. Portable Seismic 

Pavement Analyzer (PSPA) measures the surface 

wave velocity to assess the stiffness and layer 

thickness of the pavement. These NDT methods 

allow for non-intrusive evaluation, enabling 

engineers to assess the condition and performance 

of low volume flexible pavements without causing 

significant disruption. 

C. Pavement Condition Assessment Tools: Pavement 

condition assessment tools provide quantitative 

evaluations of the condition of low volume flexible 

pavements. The Pavement Condition Index (PCI) 

is widely used as a standardized measure to assess 

the overall condition of pavements. Researchers 

have developed customized indices specific to low 

volume flexible pavements by considering their 

unique distress types and characteristics. These 

customized indices take into account distress types 

such as alligator cracking, longitudinal cracking, 

and rutting, which are particularly relevant to low 

volume flexible pavements. Geographic 

Information System (GIS) integration is often 

employed to analyze and visualize the data 

collected through pavement condition 

assessments. This integration enables the efficient 

management and decision-making processes 

associated with low volume flexible pavements. 

D. Data Collection and Analysis: Effective data 

collection and analysis are crucial for evaluating 

the condition and performance of low volume 

flexible pavements. Research papers emphasize 

the importance of collecting relevant performance 

indicators such as pavement roughness, distresses, 

and ride quality. Long-term pavement 

performance databases have been established to 

collect and store data for comprehensive analysis. 

Statistical analysis and modeling techniques are 

applied to assess the relationships between various 

pavement parameters and performance indicators. 

Additionally, data-driven decision-making 

approaches, such as machine learning algorithms 

and artificial intelligence, have been explored to 

improve the accuracy and efficiency of pavement 

evaluation and maintenance decision-making 

processes. 

The evaluation techniques discussed in this section 

highlight the importance of accurate and 

comprehensive assessment of low volume flexible 

pavements. Visual inspections, non-destructive testing 

methods, pavement condition assessment tools, and 

data collection and analysis approaches provide 

valuable insights into the condition and performance 

of these pavements. By employing these evaluation 

techniques, practitioners and researchers can make 

informed decisions regarding maintenance priorities 

and optimize resource allocation for low volume 

flexible pavements. The findings and 

recommendations from the reviewed research papers 

contribute to the development of best practices in the 

evaluation and maintenance of low volume flexible 

pavements. 

 

V.  MAINTENANCE PRIORITY STRATEGIES 

 

Low volume flexible pavements are widely used in 

rural areas where traffic volume is low. However, 

these pavements are subject to deterioration due to 

weather, traffic, and aging. Effective maintenance 

strategies are essential to ensure the longevity and safe 

driving conditions of these pavements. In this section, 

we will discuss the different maintenance priority 

strategies that have been proposed in the literature for 

low volume flexible pavements. 
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A. Prioritization of maintenance activities based on 

evaluation results: One common approach 

highlighted in the literature is the prioritization of 

maintenance activities based on the findings of 

pavement evaluations. This involves conducting 

comprehensive assessments using techniques such 

as visual inspections, non-destructive testing 

methods, and pavement condition assessment 

tools. The evaluation results provide information 

on the condition and performance of the pavement, 

allowing practitioners to identify critical distresses 

and failure modes. By prioritizing maintenance 

activities based on the severity and impact of these 

distresses, limited resources can be allocated more 

effectively. 

B. Identification of critical distresses and failure 

modes: Research papers emphasize the importance 

of identifying critical distresses and failure modes 

specific to low volume flexible pavements. 

Different distresses, such as cracking, rutting, and 

surface deterioration, may have varying impacts on 

the performance and safety of these pavements. 

Through extensive field investigations and 

analysis of pavement data, researchers have 

identified distresses that are particularly critical for 

low volume flexible pavements. Understanding the 

underlying causes of these distresses and their 

impact on pavement performance helps in 

determining appropriate maintenance actions and 

intervention strategies. 

C. Preventive maintenance strategies for low volume 

flexible pavements: Preventive maintenance 

strategies have gained significant attention in the 

literature as a cost-effective approach for 

extending the service life of low volume flexible 

pavements. These strategies aim to address 

distresses at an early stage to prevent further 

deterioration and the need for more extensive 

repairs. Examples of preventive maintenance 

techniques include crack sealing, joint resealing, 

surface treatments, and periodic overlays. 

Research papers highlight the importance of 

implementing preventive maintenance measures in 

a timely manner based on pavement condition 

assessments to maximize the effectiveness and 

longevity of the pavement. 

D. Cost-effective maintenance approaches: 

Considering the limited budget and resources 

available for low volume flexible pavements, cost-

effective maintenance approaches are crucial. 

Research papers have explored different cost-

effective strategies, such as using locally available 

materials, optimizing the timing of maintenance 

activities, and incorporating innovative techniques 

that offer long-lasting solutions. Life-cycle cost 

analysis is often utilized to assess the economic 

feasibility of maintenance alternatives and guide 

decision-making processes. By selecting the most 

cost-effective maintenance options, agencies can 

optimize their budget allocations and achieve the 

desired level of performance for low volume 

flexible pavements. 

E. Life-cycle cost analysis and optimization: Life-

cycle cost analysis provides a systematic approach 

for evaluating the costs associated with different 

maintenance strategies over the entire life span of 

a pavement. This analysis considers not only the 

initial construction and maintenance costs but also 

the future costs related to rehabilitation, repairs, 

and user costs. By conducting life-cycle cost 

analysis, decision-makers can compare alternative 

maintenance strategies and select the most 

economically viable option that minimizes the life-

cycle costs while meeting the performance 

requirements. Optimizing maintenance strategies 

based on life-cycle cost analysis contributes to the 

efficient use of resources and enhances the overall 

performance of low volume flexible pavements. 

The maintenance priority strategies discussed in this 

section highlight the importance of evaluating low 

volume flexible pavements and prioritizing 

maintenance activities based on the evaluation results. 

By identifying critical distresses, implementing 

preventive maintenance measures, considering cost-

effectiveness, and conducting life-cycle cost analysis, 

practitioners can optimize the maintenance strategies 

and ensure the long-term performance and 

sustainability of low volume flexible pavements. The 

findings and recommendations from the reviewed 

research papers provide valuable insights for 

practitioners and researchers involved in the 

evaluation and maintenance of these pavements. 

 

VI. RESEARCH CHALLENGES AND FUTURE 

DIRECTION 

 

Challenges in the evaluation and maintenance of low 

volume flexible pavements have been identified 
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through various research papers, and future directions 

have been proposed to address these challenges. One 

significant challenge is the limited availability of 

resources and funding for low volume pavements. 

With lower traffic volumes and limited financial 

resources, allocating sufficient funds for regular 

maintenance, rehabilitation, and reconstruction 

becomes a critical issue. It is essential to explore 

innovative funding mechanisms and cost-effective 

strategies to ensure the long-term performance and 

sustainability of these pavements. 

Another challenge is the lack of standardized 

evaluation protocols specifically designed for low 

volume flexible pavements. Existing evaluation 

procedures primarily cater to high volume pavements 

and may not adequately capture the unique distress 

types and performance characteristics of low volume 

pavements. Future directions should focus on 

developing standardized protocols that consider the 

specific needs and challenges of low volume 

pavements. These protocols should provide accurate 

and consistent evaluation results, enabling 

practitioners to prioritize maintenance activities 

effectively. 

In terms of future directions, advancements in 

technology and tools for evaluating low volume 

flexible pavements hold great promise. Research 

papers have highlighted the potential of emerging 

technologies such as remote sensing, pavement 

monitoring systems, and predictive modeling 

techniques. These technologies can provide real-time 

data on pavement condition and performance, 

enabling more efficient and proactive maintenance 

practices. Integrating these advanced tools into 

evaluation and maintenance processes will enhance 

the accuracy, efficiency, and effectiveness of 

pavement assessment and management. 

 

VII. CONCLUSION 

 

In conclusion, this review paper has provided a 

comprehensive analysis of the evaluation and 

maintenance priorities for low volume flexible 

pavements based on a synthesis of various research 

papers in the field. The significance of low volume 

flexible pavements, their unique challenges, and the 

importance of evaluation and maintenance for long-

term performance have been highlighted. The review 

has explored evaluation techniques such as visual 

inspections, non-destructive testing methods, 

pavement condition assessment tools, and data 

collection and analysis, providing insights into their 

benefits and limitations. 

The review paper has also discussed maintenance 

priority strategies, emphasizing the need for 

prioritization based on evaluation results, 

identification of critical distresses and failure modes, 

and the implementation of preventive and cost-

effective maintenance approaches. Furthermore, 

challenges in evaluating and maintaining low volume 

flexible pavements, including limited resources and 

the lack of standardized evaluation protocols, have 

been identified. The review has proposed future 

directions that focus on innovative funding 

mechanisms, the development of standardized 

evaluation protocols, and the integration of advanced 

technologies for improved pavement assessment and 

management. 
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