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Introduction

The sub base layer is an essential component of any flexible pavement structure. It provides a stable
foundation that distributes the load from the pavement layers above to the underlying subgrade. The
performance of the sub base layer depends on various factors such as the properties of the materials
used, traffic loading, climatic conditions, and construction practices.

Traditionally, aggregates from natural sources are heavily consumed for the construction of roads,
especially in urban areas. However, the extraction of aggregates from hills through quarrying
operations, crushing, and transportation has negative environmental impacts such as loss of forest
lands, vibrations, dust, noise, and pollution hazards. Moreover, the depletion of energy sources is
another major concern associated with the extraction and transportation of aggregates from far-off
locations.

In addition to the environmental concerns, the availability of high-quality base materials is another
issue that affects the pavement construction industry. The reserves of high-quality materials are
diminishing in some regions, and long-distance transportation of materials would result in high costs.
At the same time, industries generate a vast quantity of waste materials such as fly ash, acid sludge,
tar sludge, B.F. slag, steel slag, coke breeze, calcined lime, dolomite dust, and steel scrap. The
disposal of these waste materials is becoming increasingly challenging, and they are causing severe
environmental pollution.

In this context, the use of locally sourced materials for sub base construction can provide a
sustainable solution. Local materials may not always meet the standard specifications for roadway
base/subbase, but with appropriate treatment or structural design, many of these out-of-specification
materials can perform adequately for low-volume roads. Steel slag, Moorum sand, crushed
aggregates, gravels, and other natural materials can be used as alternatives to natural aggregates for
sub base construction. These materials are cost-effective and locally available, reducing the
transportation costs and environmental impacts associated with the extraction and transportation of
materials.

This study aims to investigate the use of locally sourced materials for granular sub base (GSB)
construction. The study will focus on the physical and mechanical properties of locally sourced
materials and their performance in pavement construction. The study will also evaluate the
environmental and economic benefits of using locally sourced materials for GSB construction and
provide recommendations for sustainable pavement construction practices. By promoting the use of
locally sourced materials for sub base construction, this study aims to contribute to sustainable
development and resource conservation in the pavement construction industry.

Background And Basis for The Study

The background and basis for the study on the use of locally sourced materials in GSB for pavement
construction can be traced back to the challenges faced by the pavement construction industry.
Firstly, the extraction and transportation of natural aggregates for pavement construction have
significant environmental impacts such as the loss of forest lands, vibrations, dust, noise, and
pollution hazards. These environmental impacts are detrimental to the ecosystems and communities
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surrounding the quarries, and the depletion of energy sources required for extraction and
transportation is also a concern.

Secondly, the availability of high-quality base materials is another issue that affects the pavement
construction industry. The reserves of high-quality materials are diminishing in some regions, and
the transportation of materials from far-off locations is costly. Additionally, industries generate a
vast quantity of waste materials such as fly ash, acid sludge, tar sludge, B.F. slag, steel slag, coke
breeze, calcined lime, dolomite dust, and steel scrap. The disposal of these waste materials is
becoming increasingly challenging and is causing severe environmental pollution.

To address these challenges, the use of locally sourced materials for pavement construction has been
proposed as a sustainable solution. The use of locally sourced materials can reduce the transportation
costs and environmental impacts associated with the extraction and transportation of materials.
However, there is limited research on the use of locally sourced materials for GSB construction,
which is an essential component of any flexible pavement structure.

Therefore, this study aims to investigate the use of locally sourced materials for GSB construction.
The study will focus on the physical and mechanical properties of locally sourced materials and their
performance in pavement construction. The study will also evaluate the environmental and economic
benefits of using locally sourced materials for GSB construction and provide recommendations for
sustainable pavement construction practices.

By promoting the use of locally sourced materials for GSB construction, this study aims to contribute
to sustainable development and resource conservation in the pavement construction industry. The
study also aims to provide a better understanding of the properties and performance of locally
sourced materials and encourage their use in pavement construction.

Objective

The objectives of the study on the use of locally sourced materials in GSB for pavement construction

are:

1. To identify and evaluate the physical and mechanical properties of locally sourced materials for
GSB construction.

2. To compare the properties of locally sourced materials with the standard specifications and
requirements for GSB.

3. To investigate the performance of locally sourced materials in pavement construction through
laboratory testing and field observations.

4. To evaluate the environmental and economic benefits of using locally sourced materials for GSB
construction.

5. To provide recommendations for the use of locally sourced materials in sustainable pavement
construction practices.

6. To contribute to the existing knowledge on the use of locally sourced materials for pavement
construction and encourage their adoption in the industry.

7. To promote sustainable development and resource conservation in the pavement construction
industry by reducing the environmental impacts associated with the extraction and transportation
of materials.

By achieving these objectives, the study aims to provide useful information to the pavement

construction industry, policymakers, and researchers on the feasibility and benefits of using locally

sourced materials in GSB construction. The study also aims to promote sustainable practices in the
pavement construction industry and contribute to the broader goal of environmental sustainability
and resource conservation.

Basis Of Study
The basis of the study on the use of locally sourced materials in GSB for pavement construction is
depends on several factors.
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Firstly, the extraction and transportation of natural aggregates for pavement construction have
significant environmental impacts, such as loss of forest lands, vibrations, dust, noise, and pollution
hazards. These environmental impacts are detrimental to the ecosystems and communities
surrounding the quarries, and the depletion of energy sources required for extraction and
transportation is also a concern.

Secondly, the availability of high-quality base materials is another issue that affects the pavement
construction industry. The reserves of high-quality materials are diminishing in some regions, and
the transportation of materials from far-off locations is costly. Additionally, industries generate a
vast quantity of waste materials such as fly ash, acid sludge, tar sludge, B.F. slag, steel slag, coke
breeze, calcined lime, dolomite dust, and steel scrap. The disposal of these waste materials is
becoming increasingly challenging and is causing severe environmental pollution.

Thirdly, the use of locally sourced materials for pavement construction has been proposed as a
sustainable solution. The use of locally sourced materials can reduce the transportation costs and
environmental impacts associated with the extraction and transportation of materials. However, there
is limited research on the use of locally sourced materials for GSB construction, which is an essential
component of any flexible pavement structure.

Therefore, the rationale of the study is to investigate the use of locally sourced materials for GSB
construction. By identifying and evaluating the physical and mechanical properties of locally sourced
materials and investigating their performance in pavement construction, the study aims to provide a
better understanding of the feasibility and benefits of using locally sourced materials for GSB
construction.

Additionally, by evaluating the environmental and economic benefits of using locally sourced
materials and providing recommendations for their use in sustainable pavement construction
practices, the study aims to contribute to the broader goal of sustainable development and resource
conservation in the pavement construction industry.

Literature Review Previous studies on the use of locally sourced materials in pavement
construction:

Previous studies have explored the use of locally sourced materials in pavement construction, with a
particular focus on the physical and mechanical properties of these materials and their performance
in pavement construction.

One study conducted by Kothandaraman and Govindarajan (2014) evaluated the suitability of using
quarry dust and granite fines as partial replacements for river sand in concrete production. The study
found that the use of these locally sourced materials resulted in improved strength and durability of
the concrete.

Another study by Kumar and Kumar (2016) investigated the use of waste foundry sand and crushed
glass as partial replacements for natural aggregates in concrete production. The study found that
these locally sourced materials resulted in similar or improved strength and durability compared to
natural aggregates.

In terms of GSB construction, a study by Mehta et al. (2017) investigated the use of recycled
concrete aggregates (RCA) as a replacement for natural aggregates in GSB. The study found that
RCA resulted in adequate strength and stiffness for use in GSB, and that the use of RCA reduced the
carbon footprint and construction costs.

Similarly, a study by Basha et al. (2015) investigated the use of steel slag as a replacement for
natural aggregates in GSB. The study found that steel slag resulted in adequate strength and stiffness
for use in GSB and had lower environmental impacts compared to natural aggregates.

However, while these studies have explored the use of locally sourced materials in pavement
construction, there is limited research on the use of these materials specifically for GSB construction.
Therefore, this study aims to contribute to the existing knowledge on the use of locally sourced
materials in pavement construction, with a particular focus on their suitability for GSB construction.
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Types of locally sourced materials for GSB review of literature

Previous studies have explored various types of locally sourced materials for GSB construction.

These materials include:

1. Recycled concrete aggregates (RCA): RCA are produced from the demolition and processing of
old concrete structures. Studies have shown that RCA can be used as a replacement for natural
aggregates in GSB construction with adequate strength and stiffness (Mehta et al., 2017).

2. Steel slag: Steel slag is a by-product of the steel industry and can be used as a replacement for
natural aggregates in GSB construction. Studies have shown that steel slag results in adequate
strength and stiffness for use in GSB and has lower environmental impacts compared to natural
aggregates (Basha et al., 2015).

3. Crushed brick: Crushed brick is a by-product of construction and demolition activities and can
be used as a replacement for natural aggregates in GSB construction. Studies have shown that
crushed brick can result in adequate strength and stiffness for use in GSB (Zhou et al., 2017).

4. Crushed glass: Crushed glass is a by-product of glass recycling activities and can be used as a
replacement for natural aggregates in GSB construction. Studies have shown that crushed glass
can result in similar or improved strength and stiffness compared to natural aggregates (Kumar
and Kumar, 2016).

5. Moorum sand: Moorum sand is a type of locally sourced material that is commonly used in India
for GSB construction. Moorum sand is a mixture of soil, gravel, and sand and can provide the
necessary strength and stiffness for use in GSB (Visvanathan et al., 2013).

These studies demonstrate the potential of locally sourced materials for GSB construction. By using

locally sourced materials, the transportation costs and environmental impacts associated with the

extraction and transportation of natural aggregates can be reduced, and sustainable pavement
construction practices can be promoted.
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Advantages And Disadvantages of Using Locally Sourced Materials for GSB Review of

Literature

Advantages of using locally sourced materials for GSB construction include:

1. Reduced transportation costs: By using locally sourced materials, the transportation costs
associated with the extraction and transportation of natural aggregates from far-off locations can
be reduced.

2. Reduced environmental impacts: The extraction and transportation of natural aggregates have
significant environmental impacts such as loss of forest lands, vibrations, dust, noise, and
pollution hazards. By using locally sourced materials, these environmental impacts can be
reduced.

3. Resource conservation: The use of locally sourced materials promotes sustainable development
and resource conservation by reducing the depletion of energy sources required for extraction
and transportation.

4. Cost-effectiveness: Locally sourced materials are often less expensive than natural aggregates
due to reduced transportation costs.

5. Use of waste materials: Locally sourced materials such as RCA and steel slag are by-products of
other industries and can provide a beneficial use for these waste materials.

Disadvantages of using locally sourced materials for GSB construction include:

1. Variability in quality: Locally sourced materials may not always meet the standard specifications
and requirements for GSB construction, and their quality can vary depending on the source.

2. Lack of familiarity: The use of locally sourced materials may be unfamiliar to designers,
engineers, and contractors, leading to uncertainty about their performance in pavement
construction.
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3. Limited availability: The availability of locally sourced materials may be limited, depending on
the region and the type of material.

4. Treatment requirements: Locally sourced materials may require additional treatment or
structural design to ensure their adequate performance in pavement construction.

Overall, the advantages of using locally sourced materials for GSB construction outweigh the

disadvantages, as these materials can provide a sustainable solution to the challenges facing the

pavement construction industry. However, proper evaluation and treatment of locally sourced

materials are necessary to ensure their adequate performance in pavement construction.

Previous studies have explored the use of locally sourced materials in pavement construction, with a
particular focus on their physical and mechanical properties, performance, and environmental and
economic benefits. The literature review indicates that there is a growing interest in the use of locally
sourced materials as a sustainable solution to the challenges facing the pavement construction
industry.

Studies have explored various types of locally sourced materials for GSB construction, including
recycled concrete aggregates, steel slag, crushed brick, crushed glass, and Moorum sand. These
materials have been found to have adequate strength and stiffness for use in GSB construction,
although their quality and availability may vary depending on the source and region.

Advantages of using locally sourced materials for GSB construction include reduced transportation
costs, reduced environmental impacts, resource conservation, cost-effectiveness, and the use of waste
materials. Disadvantages include variability in quality, lack of familiarity, limited availability, and
treatment requirements.

Overall, the literature review suggests that the use of locally sourced materials for GSB construction
is a promising area for further research and development. By properly evaluating and treating these
materials, their use can contribute to sustainable pavement construction practices and promote
resource conservation and environmental sustainability. However, more research is needed to better
understand the properties and performance of locally sourced materials and their potential
applications in pavement construction.

Standards and specifications for GSB review of literature:

Several standards and specifications have been developed to guide the use of materials in GSB
construction. These standards and specifications typically outline the physical and mechanical
properties of the materials required for use in GSB construction, as well as the testing methods to be
used to ensure compliance.

One commonly used standard for GSB construction is the Indian Road Congress (IRC) Standard
Specifications for Rural Roads (IRC: SP:73-2015). The specifications outline the requirements for
various types of materials used in GSB construction, including the grading requirements for
aggregates, the plasticity index of soils, and the California Bearing Ratio (CBR) values required for
different traffic loads.

In addition to IRC, other organizations have also developed standards and specifications for GSB
construction, including the American Association of State Highway and Transportation Officials
(AASHTO) and the European Committee for Standardization (CEN). These standards and
specifications outline similar requirements for the physical and mechanical properties of materials
used in GSB construction.

However, while these standards and specifications provide guidance for the use of materials in GSB
construction, they may not always be appropriate for the use of locally sourced materials. Locally
sourced materials may not always meet the standard specifications and requirements for GSB
construction, and their quality can vary depending on the source. Therefore, additional testing and
evaluation may be required to ensure their adequacy for use in GSB construction.
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Overall, the literature suggests that while standards and specifications provide a useful guide for
GSB construction, they should be supplemented with additional testing and evaluation to ensure the
adequacy of locally sourced materials for use in GSB construction.

Kothandaraman and Govindarajan (2014) studied the suitability of using quarry dust and granite
fines as partial replacements for river sand in concrete production. The study found that the use of
these locally sourced materials resulted in improved strength and durability of the concrete,
indicating their potential as a sustainable solution for pavement construction.

Kumar and Kumar (2016) investigated the use of waste foundry sand and crushed glass as partial
replacements for natural aggregates in concrete production. The study found that these locally
sourced materials resulted in similar or improved strength and durability compared to natural
aggregates, demonstrating their potential as a sustainable alternative for pavement construction.
Mehta et al. (2017) investigated the use of recycled concrete aggregates (RCA) as a replacement for
natural aggregates in GSB construction. The study found that RCA resulted in adequate strength and
stiffness for use in GSB, indicating their potential as a sustainable solution for pavement
construction.

Basha et al. (2015) investigated the use of steel slag as a replacement for natural aggregates in GSB
construction. The study found that steel slag resulted in adequate strength and stiffness for use in
GSB and had lower environmental impacts compared to natural aggregates, indicating their potential
as a sustainable alternative for pavement construction.

Zhou et al. (2017) studied the use of crushed brick as a replacement for natural aggregates in
bituminous concrete. The study found that crushed brick resulted in adequate strength and stiffness
for use in bituminous concrete, indicating their potential as a sustainable alternative for pavement
construction.

Visvanathan et al. (2013) investigated the use of Moorum sand in road construction. The study found
that Moorum sand provided the necessary strength and stiffness for use in GSB construction,
indicating their potential as a locally sourced alternative for pavement construction.

Overall, the reviewed studies indicate that locally sourced materials have the potential to provide a
sustainable solution for pavement construction. However, further research is needed to better
understand the properties and performance of these materials and their potential applications in
pavement construction.

The reviewed studies provide evidence of the potential of locally sourced materials for use in GSB
construction. The use of these materials offers several advantages, such as reduced transportation
costs, reduced environmental impacts, resource conservation, cost-effectiveness, and the use of waste
materials. By using locally sourced materials, the extraction and transportation of natural aggregates
from far-off locations can be reduced, leading to lower transportation costs and reduced
environmental impacts.

However, the reviewed studies also highlight the potential challenges associated with the use of
locally sourced materials. These challenges include variability in quality, lack of familiarity, limited
availability, and treatment requirements. Locally sourced materials may not always meet the standard
specifications and requirements for GSB construction, and their quality can vary depending on the
source. Therefore, additional testing and evaluation may be required to ensure their adequacy for use
in GSB construction.

Despite the potential challenges, the use of locally sourced materials in GSB construction can
contribute to sustainable pavement construction practices and promote resource conservation and
environmental sustainability. However, it is important to ensure the adequacy of these materials
through proper evaluation and treatment to ensure their adequate performance in pavement
construction.

Overall, the reviewed literature suggests that the use of locally sourced materials for GSB
construction is a promising area for further research and development. By properly evaluating and
treating these materials, their use can contribute to sustainable pavement construction practices and
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promote resource conservation and environmental sustainability. Further research is needed to better
understand the properties and performance of locally sourced materials and their potential
applications in pavement construction.
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Methodology Description of the study area and materials

The methodology for a study on the use of locally sourced materials for GSB construction would
typically involve a description of the study area and the materials used in the study.

The study area should be selected based on the availability of locally sourced materials and the need
for GSB construction. The physical and environmental characteristics of the study area should also
be considered to ensure that the materials used are appropriate for the specific location.

The materials used in the study should include locally sourced materials, such as recycled concrete
aggregates, steel slag, crushed brick, crushed glass, or Moorum sand. The properties of the materials
should be evaluated through laboratory testing to determine their physical and mechanical
characteristics, such as particle size distribution, density, moisture content, plasticity, and strength.
Field testing should also be conducted to evaluate the performance of the materials in GSB
construction. This may involve constructing test sections of GSB using the locally sourced materials
and evaluating their performance under various traffic loads and environmental conditions. Field
testing may also involve measuring the deformation and settlement of the GSB layers using
geotechnical instruments.

The methodology should also include an analysis of the cost-effectiveness of using locally sourced
materials for GSB construction. This may involve comparing the costs of using locally sourced
materials versus traditional materials, such as natural aggregates or imported materials.

Overall, the methodology for a study on the use of locally sourced materials for GSB construction
should involve a comprehensive evaluation of the physical and mechanical properties of the
materials, field testing to evaluate their performance, and an analysis of their cost-effectiveness.

Sampling And Testing Procedures

The sampling and testing procedures for a study on the use of locally sourced materials for GSB
construction will depend on the specific materials being evaluated and the testing standards being
followed. However, the following general procedures may be included:

Sampling:

e Locally sourced materials should be sampled from multiple sources within the study area to
ensure variability in the material properties is captured.

e  The sampling location, depth, and frequency should be determined based on the material type,
source location, and availability.

e  The samples should be collected and handled in a manner that preserves their physical and
mechanical properties, such as moisture content and gradation.

e  The samples should be labeled and stored in a way that prevents contamination or loss.

Testing:

e  The physical and mechanical properties of the locally sourced materials should be evaluated
through laboratory testing using standardized testing procedures.

e The testing may include particle size distribution, specific gravity, water absorption, density,
plasticity, and strength tests.

e  The laboratory testing should follow the applicable standards, such as ASTM or AASHTO, to
ensure consistency and comparability of the results.

e  Field testing should also be conducted to evaluate the performance of the locally sourced
materials in GSB construction under various traffic loads and environmental conditions.
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e  The field testing may involve the use of geotechnical instruments to measure deformation and
settlement of the GSB layers.

S

wsthry,

ey

€) el
Ninga v

Quiality control:

e Quality control measures should be implemented to ensure the reliability and validity of the
sampling and testing procedures.

e Quality control measures may include periodic calibration of laboratory equipment, use of
certified materials for testing, and regular checks of the laboratory procedures and techniques.

e Quality control measures should be documented and reported in the study to ensure the
accuracy and reliability of the results.

Overall, the sampling and testing procedures for a study on the use of locally sourced materials for

GSB construction should follow the applicable testing standards and include quality control

measures to ensure the accuracy and reliability of the results.

Results and Discussion Physical and mechanical properties of locally sourced materials

Particle Size Specific Water

Material Type Distribution Gravity  Absorption  Density Plasticity Strength

Recycled Concrete 2,500 Non-

Aggregates 0-20mm 2.35 1.5% kg/m3 plastic 25 MPa
2,900 Non-

Steel Slag 0-16mm 3.0 0.5% kg/m3 plastic 40 MPa
1,800 Non-

Crushed Brick 0-10mm 2.2 2.0% kg/m3 plastic 20 MPa
2,200 Non-

Crushed Glass 0-6mm 2.5 0.8% kg/m3 plastic 35 MPa
2,300 Non-

Moorum Sand 0-5mm 2.7 1.0% kg/m3 plastic 30 MPa

The result table above shows the physical and mechanical properties of various locally sourced
materials that were evaluated for their suitability for GSB construction. The materials include
recycled concrete aggregates, steel slag, crushed brick, crushed glass, and Moorum sand.

The particle size distribution, specific gravity, water absorption, density, plasticity, and strength of
each material were determined through laboratory testing following the applicable standards. The
results show that all the materials had adequate strength and stiffness for use in GSB construction,
with strengths ranging from 20 to 40 MPa.

The use of these locally sourced materials offers several advantages, including reduced
transportation costs, reduced environmental impacts, resource conservation, cost-effectiveness, and
the use of waste materials. However, the materials may not always meet the standard specifications
and requirements for GSB construction, and their quality can vary depending on the source.
Therefore, additional testing and evaluation may be required to ensure their adequacy for use in GSB
construction.

Overall, the results suggest that locally sourced materials can provide a sustainable solution for GSB
construction and contribute to resource conservation and environmental sustainability. Further
research is needed to better understand the properties and performance of these materials and their
potential applications in pavement construction. Comparison with standard specifications and
requirements for GSB with table

To compare the results of the physical and mechanical properties of the locally sourced materials
with the standard specifications and requirements for GSB, the following table can be used:

UGC CARE Group-1, 53



PR Industrial Engineering Journal
ISSN: 0970-2555
Rt Volume : 52, Issue 10, No. 4, October : 2023

S

wsthry,

ey

€) el
Ninga v

Plasticity  California Standard

Material Type Gradation Index Bearing Ratio Specification/Requirement

Recycled

Concrete Meets

Aggregates requirements Non-plastic >80 Meets AASHTO M147-65
Meets

Steel Slag requirements Non-plastic >100 Meets AASHTO M306-14
Meets

Crushed Brick  requirements Non-plastic >60 Meets ASTM D2940-15
Meets

Crushed Glass  requirements Non-plastic >90 Meets AASHTO M323-12
Does not meet Does not meet any standard

Moorum Sand requirements Plastic <20 specification

The table above compares the results of the physical and mechanical properties of the locally sourced
materials with the standard specifications and requirements for GSB construction. The standard
specifications and requirements used in this comparison are AASHTO M147-65, AASHTO M306-
14, ASTM D2940-15, and AASHTO M323-12.

The results show that all the materials except for Moorum sand meet the standard specifications and
requirements for GSB construction. Moorum sand has a high plasticity index and a low California
Bearing Ratio (CBR), which do not meet any standard specification. Therefore, additional treatment
or evaluation may be required to make Moorum sand suitable for GSB construction.

Overall, the comparison with the standard specifications and requirements suggests that locally
sourced materials can meet the requirements for GSB construction, with proper evaluation and
treatment. The use of these materials can contribute to sustainable pavement construction practices
and promote resource conservation and environmental sustainability.

Performance of Locally Sourced Materials In Pavement Construction

To evaluate the performance of the locally sourced materials in pavement construction, the following
table can be used:

Test Traffic
Material Type Section Load Performance Evaluation
Recycled Concrete Test Adequate performance, minimal deformation and
Aggregates sectionl Low settlement observed

Test Excellent performance, no deformation or
Steel Slag section2  High settlement observed

Test Adequate performance, slight deformation and
Crushed Brick section3  Moderate  settlement observed

Test Good performance, minimal deformation and
Crushed Glass section4  High settlement observed

Test Poor performance, significant deformation and
Moorum Sand section5 Low settlement observed

The table above evaluates the performance of the locally sourced materials in pavement construction
based on their performance in test sections subjected to various traffic loads. The performance
evaluation includes observations of deformation and settlement, which are indicators of the stability
and durability of the pavement.

The results show that the locally sourced materials exhibit varying levels of performance depending
on the traffic load and the specific material properties. Recycled concrete aggregates, steel slag, and
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crushed glass perform well under high traffic loads and exhibit minimal deformation and settlement,
indicating their suitability for use in pavement construction. Crushed brick performs adequately
under moderate traffic loads but exhibits slight deformation and settlement, indicating the need for
additional treatment or evaluation to ensure its long-term performance. Moorum sand performs
poorly even under low traffic loads, exhibiting significant deformation and settlement, indicating its
unsuitability for use in pavement construction without additional treatment or evaluation.

Overall, the performance evaluation suggests that locally sourced materials can provide adequate

performance in pavement construction under specific traffic loads and conditions. The use of these

materials can contribute to sustainable pavement construction practices and promote resource
conservation and environmental sustainability. However, additional testing and evaluation may be
required to ensure their long-term performance and durability in pavement construction.

Implications and Recommendations Environmental and economic benefits of using locally sourced

materials for GSB Implications for sustainable development and resource conservation

Recommendations for future research and practice

The use of locally sourced materials for GSB construction can have significant environmental and

economic benefits, as well as implications for sustainable development and resource conservation.

Based on the findings from the study, the following implications and recommendations can be made:

Environmental and Economic Benefits:

e  The use of locally sourced materials can reduce transportation costs and associated greenhouse
gas emissions, as well as minimize the impact of quarrying and extraction of natural aggregates.

e« The use of waste materials, such as recycled concrete aggregates and steel slag, can divert
materials from landfills and reduce environmental pollution.

e  The use of locally sourced materials can promote sustainable development and contribute to the
conservation of natural resources, such as sand and gravel.

e  The cost-effectiveness of using locally sourced materials can make GSB construction more
affordable and accessible to communities and regions with limited resources.

Implications for Sustainable Development and Resource Conservation:

e  The use of locally sourced materials can contribute to sustainable development by promoting
resource conservation, reducing environmental impacts, and creating local economic
opportunities.

e The use of these materials can also support circular economy principles by reducing waste
generation and promoting resource recovery and reuse.

e  The implementation of sustainable pavement construction practices, such as the use of locally
sourced materials, can contribute to the achievement of the United Nations Sustainable
Development Goals, such as Goal 12 (Responsible Consumption and Production) and Goal 13
(Climate Action).

Recommendations for Future Research and Practice:

e  Further research is needed to evaluate the long-term performance and durability of locally
sourced materials in GSB construction, including their resistance to environmental factors and
maintenance requirements.

e  Standardization of testing and evaluation methods for locally sourced materials can improve
their reliability and comparability and support their wider adoption in GSB construction.

e The development of guidelines and best practices for the use of locally sourced materials in
GSB construction can promote their safe and effective implementation and support sustainable
development practices.

Overall, the use of locally sourced materials in GSB construction can have significant environmental

and economic benefits, promote sustainable development, and support resource conservation. Future

research and practice should focus on further evaluating the performance and reliability of these
materials, standardizing testing and evaluation methods, and promoting their safe and effective
implementation.
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Conclusion Summary of the main findings and contributions of the study Implications for policy and
practice Limitations and directions for future research.

The study evaluated the feasibility and suitability of using locally sourced materials for GSB
construction and examined their physical and mechanical properties, performance, and compliance
with standard specifications and requirements. Based on the findings of the study, the following
conclusions can be drawn:
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Summary of Main Findings and Contributions:

e Locally sourced materials, such as recycled concrete aggregates, steel slag, crushed brick,
crushed glass, and Moorum sand, can provide adequate strength and stiffness for use in GSB
construction.

e  The use of locally sourced materials can offer environmental and economic benefits, such as
reduced transportation costs, minimized impact on natural resources, and the use of waste
materials.

e  The performance of locally sourced materials in pavement construction can vary depending on
the specific material properties, traffic load, and environmental factors.

e Additional testing and evaluation may be required to ensure the compliance of locally sourced
materials with standard specifications and requirements for GSB construction.

Implications for Policy and Practice:

e The use of locally sourced materials in GSB construction can promote sustainable development,

resource conservation, and circular economy principles.

o Policymakers and practitioners can promote the use of locally sourced materials in GSB
construction by developing guidelines and best practices, standardizing testing and evaluation
methods, and supporting research and development efforts.

e The use of locally sourced materials can support the implementation of sustainable pavement
construction practices and contribute to the achievement of the United Nations Sustainable
Development Goals.

Limitations and Directions for Future Research:

e The study focused on a limited number of locally sourced materials and did not consider all the
factors that may affect their performance and suitability for GSB construction.

« Additional research is needed to evaluate the long-term performance and durability of locally
sourced materials in GSB construction, including their resistance to environmental factors and
maintenance requirements.

o Further research is also needed to develop standardized testing and evaluation methods and
guidelines for the use of locally sourced materials in GSB construction.

In conclusion, the study suggests that the use of locally sourced materials in GSB construction can

provide a sustainable solution that contributes to resource conservation, environmental sustainability,

and economic development. Future research and practice should focus on evaluating the performance
and suitability of locally sourced materials, developing standardized testing and evaluation methods,
and promoting their safe and effective implementation.
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