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Highway Engineering By Khanna And
Justo 10th Edition

Highway Engineering by Khanna and Justo 10th Edition is a comprehensive and authoritative
textbook that serves as a fundamental resource for students, professionals, and researchers involved in
the field of highway engineering. This 10th edition builds upon the solid foundation laid by previous
editions, incorporating the latest developments, standards, and methodologies in highway design,
construction, and maintenance. The book offers a detailed exploration of the principles and practices
essential for developing safe, efficient, and sustainable highway infrastructure, making it an
indispensable reference in civil engineering education and practice.

Overview of Highway Engineering

Highway engineering is a specialized branch of civil engineering focused on the planning, design,
construction, operation, and maintenance of roads and highways. It plays a crucial role in facilitating
transportation, economic development, and connectivity across regions. The 10th edition of Khanna
and Justo emphasizes a balanced approach combining theoretical concepts with practical applications,
ensuring that readers develop a comprehensive understanding of modern highway engineering
practices.

Key Topics Covered in Khanna and Justo 10th Edition

The book systematically covers a broad spectrum of topics essential for understanding the intricacies of
highway engineering. Some of the major sections include:

1. Highway Planning and Surveys

2. Highway Alignment and Geometric Design

3. Materials and Pavement Design

4. Construction Techniques and Equipment

5. Traffic Engineering and Management

6. Highway Maintenance and Safety

7. Environmental and Road Safety Aspects
Each section delves into both foundational principles and recent advancements, providing a holistic
view of highway engineering.



1. Highway Planning and Surveys

Proper planning is the foundation for any successful highway project. Khanna and Justo’s approach
emphasizes meticulous planning processes that account for current and future transportation needs,
environmental considerations, and socio-economic factors.

Importance of Highway Planning

Ensures efficient route selection considering terrain, land use, and traffic demand1.
Prevents costly modifications during construction2.
Facilitates optimal utilization of resources3.
Addresses environmental and social impacts proactively4.

Survey Techniques

Reconnaissance Survey – Initial assessment of the proposed route1.
Preliminary and Location Surveys – Detailed data collection for alignment and profile design2.
Engineering Surveys – Precise measurements for final design3.

The book details modern survey instruments like total stations, GPS, and digital terrain models,
emphasizing their role in achieving accurate results.

2. Highway Alignment and Geometric Design

Designing an optimal highway alignment is critical for safety, efficiency, and cost-effectiveness. Khanna
and Justo provide comprehensive guidelines for alignment selection, considering factors like
topography, land acquisition, and environmental constraints.

Alignment Design Considerations

Minimize earthwork and construction costs1.
Ensure smooth gradient and sight distances2.
Incorporate curves and gradients that adhere to safety standards3.
Account for future traffic growth and expansion4.

Horizontal and Vertical Curves
- The book explains the design of horizontal curves, including simple, compound, and spiral curves, with
formulas for radius and length. - Vertical curve design considers grades, sight distances, and driver
comfort, with methods for crest and sag curves.

3. Materials and Pavement Design

Selecting appropriate materials and designing durable pavements are vital for longevity and
performance.
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Material Selection

Bituminous materials (asphalt)1.
Granular materials (crushed stones, sand)2.
Bitumen and bituminous mixes3.
Quality control measures during material testing4.

Pavement Types and Design Methods

Flexible Pavements – Asphalt-based, designed using empirical and mechanistic methods1.
Rigid Pavements – Concrete-based, with design procedures based on slab thickness and load2.
distribution

The book discusses the IRC (Indian Roads Congress) methods, including the Marshall method for
asphalt mixes and the IRC guidelines for concrete pavement design.

4. Construction Techniques and Equipment

Modern construction methods and machinery enhance efficiency and quality.

Construction Processes

Subgrade preparation and compaction1.
Base course laying and leveling2.
Paving operations and finishing3.
Quality assurance and control measures4.

Construction Equipment
- The book reviews equipment such as graders, pavers, rollers, and bitumen distributors, emphasizing
their proper selection and operation for optimal results.

5. Traffic Engineering and Management

Effective traffic management ensures safety and smooth flow of vehicles.

Traffic Analysis Techniques

Traffic volume studies1.
Speed and delay measurements2.
Origin-Destination analysis3.

Signage and Road Markings
- The book covers standards for traffic signs, signals, and markings, highlighting their importance in
guiding and controlling traffic.



Capacity and Level of Service
- Methods for evaluating highway capacity and designing for desired levels of service are explored,
based on factors like lane width, traffic composition, and intersection design.

6. Highway Maintenance and Safety

Maintaining highways in optimal condition prolongs their lifespan and ensures safety.

Maintenance Activities

Pothole repair1.
Crack sealing2.
Pavement resurfacing3.
Drainage maintenance4.

Safety Measures
- The book discusses accident prevention, safety audits, and the design of safe roadside features like
guardrails and lighting.

7. Environmental and Road Safety Aspects

Sustainable highway engineering considers environmental impacts and safety enhancements.

Environmental Considerations

Minimizing land acquisition and ecological disturbance1.
Managing stormwater runoff2.
Incorporating green materials and practices3.

Road Safety Strategies
- Implementation of crash barriers, signage, proper illumination, and driver awareness programs.

Conclusion: Significance of Khanna and Justo 10th
Edition

The 10th edition of Khanna and Justo’s Highway Engineering remains a vital resource, combining
theoretical rigor with practical insights. Its detailed explanations, numerous illustrations, and adherence
to current standards make it an essential guide for aspiring highway engineers. Whether involved in
planning, design, construction, or maintenance, readers benefit from the book’s comprehensive
coverage of modern highway engineering principles, ensuring the development of safe, sustainable,
and efficient road infrastructure.
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Why Choose Highway Engineering by Khanna and Justo
10th Edition?

Up-to-date content reflecting the latest standards and practices1.
Clear explanations with diagrams and illustrations2.
Inclusion of case studies and practical examples3.
Focus on sustainable and environmentally friendly practices4.
Extensive coverage of all phases of highway engineering5.

This authoritative text remains a cornerstone in civil engineering education and practice, guiding the
development of efficient, safe, and sustainable highway infrastructure worldwide.

Highway Engineering by Khanna and Justo, 10th Edition is a comprehensive and authoritative textbook
that has served as a cornerstone resource for students, engineers, and professionals involved in the
design, construction, and maintenance of highways. Renowned for its clarity, depth, and practical
approach, this book covers a broad spectrum of topics essential to understanding the complexities of
highway engineering. In this detailed guide, we delve into the key concepts, structure, and significance
of Highway Engineering by Khanna and Justo, 10th Edition, providing insights that can help readers
appreciate its value as a foundational reference and a practical manual.

The Significance of Highway Engineering in Modern Infrastructure

Highway engineering is a critical discipline within civil engineering, focusing on the planning, design,
construction, and maintenance of roads and transportation networks. As urbanization accelerates and
economic development hinges on efficient transportation, the importance of robust highway systems
cannot be overstated. Khanna and Justo’s textbook addresses these needs by offering a systematic
approach to highway engineering principles, blending theoretical concepts with practical applications.

Overview of the Book's Structure and Content

Highway Engineering by Khanna and Justo, 10th Edition is organized into well-defined sections, each
tackling essential aspects of highway engineering. The structure is designed to facilitate both learning
and reference, making it suitable for classroom instruction, fieldwork, and professional consultation.

Major sections include:

Introduction to Highway Engineering1.
Surveying and Site Investigation2.
Alignment and Geometric Design3.
Materials and Pavement Design4.
Construction Methods and Equipment5.
Maintenance and Management6.
Traffic Engineering and Safety7.
Environmental Considerations8.
Recent Advances and Innovations9.

This modular approach ensures comprehensive coverage, from fundamental principles to modern
innovations.

Key Topics and Concepts Covered

Introduction to Highway Engineering1.



Khanna and Justo open with foundational concepts, defining what constitutes a highway, types of
roads, and the importance of highway engineering within transportation systems. They emphasize the
objectives such as safety, economy, durability, and efficiency.

Highway Planning and Alignment1.

The book discusses the planning process for highway routes, including factors influencing alignment
decisions such as topography, environmental impact, land acquisition, and socio-economic
considerations. It elaborates on methods for route alignment, including:

Reconnaissance Surveys1.
Preliminary Surveys2.
Detailed Surveys3.

Alignment selection involves balancing cost, safety, and environmental impact.

Geometric Design of Highways1.

This section delves into the geometric aspects, such as:

Cross-sectional Elements (lanes, shoulders, medians)1.
Horizontal and Vertical Curves2.
Sight Distance and Visibility3.
Superelevation and Cross Slopes4.
Gradients and Transitions5.

Khanna and Justo provide detailed formulas, design charts, and practical examples to facilitate
understanding of how geometric parameters influence safety and comfort.

Pavement Materials and Design1.

The book offers insights into various pavement types—Flexible (bituminous) and Rigid (concrete)—and
their suitability based on traffic volume and soil conditions. It covers:

Material Properties1.
Design Methods (CBR method, IRC methods)2.
Layering and Structural Design3.
Drainage and Waterproofing4.

This section emphasizes durability and cost-effectiveness.

Construction Techniques and Equipment1.

This part discusses modern construction practices, including:

Earthwork Operations1.
Bituminous and Concrete Paving2.
Compaction and Quality Control3.
Construction Equipment and Machinery4.

Practical tips and machinery selection are highlighted to optimize productivity and quality.

Highway Maintenance and Management1.

Maintaining highway infrastructure is vital for longevity. Topics include:

Routine and Periodic Maintenance1.
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Pothole Repair and Resurfacing2.
Traffic Management during Maintenance3.
Asset Management Systems4.

The book discusses strategies to extend pavement life and reduce lifecycle costs.

Traffic Engineering and Safety1.

The text explores traffic flow principles, capacity analysis, and accident prevention measures. It covers:

Traffic Surveys and Data Collection1.
Traffic Volume and Speed Studies2.
Signal Design and Control3.
Safety Measures and Signage4.

These insights aim to improve road safety and efficiency.

Environmental and Societal Concerns1.

Recognizing the environmental impact of highway projects, the authors discuss:

Environmental Impact Assessments1.
Noise and Pollution Control2.
Wildlife Conservation Measures3.
Sustainable Design Practices4.

This promotes environmentally responsible engineering.

Recent Advances and Future Trends1.

The latest edition addresses innovations such as:

Smart Highways and Intelligent Transportation Systems (ITS)1.
Use of GIS and Remote Sensing2.
Recycling and Sustainable Materials3.
Automated Construction Technologies4.

These topics prepare engineers for future challenges and opportunities.

Methodology and Pedagogical Approach

Khanna and Justo’s textbook is renowned for its clarity and pedagogical features, including:

Illustrations and Diagrams: Visual aids simplifying complex concepts.1.
Design Charts and Tables: Quick reference for calculations.2.
Worked-out Examples: Step-by-step problem solving.3.
Review Questions: Reinforce learning and understanding.4.
Case Studies: Real-world applications demonstrating principles in practice.5.

This approach ensures that readers not only grasp theoretical knowledge but also develop practical
skills.

Why "Highway Engineering by Khanna and Justo" Remains a Classic

Comprehensive Coverage: The book spans all essential topics, making it a one-stop resource.1.
Practical Orientation: Emphasizes real-world applications, construction practices, and management2.
strategies.



Updated Content: The 10th edition incorporates modern technologies and environmental3.
considerations.
Authoritative Authorship: Khanna and Justo are respected experts, ensuring reliability and depth.4.

Final Thoughts: Leveraging the Book for Success in Highway Engineering

Whether you are a student preparing for exams, a practicing engineer designing a new highway, or a
manager overseeing maintenance, Highway Engineering by Khanna and Justo, 10th Edition offers
invaluable insights. Its balanced integration of theory, practical methods, and recent innovations makes
it an essential reference.

Key takeaways for readers include:

Developing a systematic approach to highway planning and design.1.
Understanding the importance of safety and environmental sustainability.2.
Gaining practical skills through worked examples and design charts.3.
Staying abreast of technological advancements shaping the future of highway engineering.4.

Final Words

In the ever-evolving landscape of transportation infrastructure, having a solid foundation in highway
engineering principles is vital. Khanna and Justo’s Highway Engineering, 10th Edition remains a
timeless resource that continues to guide engineers and students toward designing safer, sustainable,
and efficient road networks. Its comprehensive coverage, practical orientation, and authoritative
content make it a must-have for anyone involved in the field of highway engineering.

Questions & Answers About highway engineering by
khanna and justo 10th edition

No Question Answer

1 What are the key topics covered
in 'Highway Engineering' by
Khanna and Justo, 10th edition?

The book covers various topics including highway planning,
alignment, geometric design, pavement materials and
design, construction practices, maintenance, and recent
advancements in highway engineering.

2 How does the 10th edition of
Khanna and Justo's 'Highway
Engineering' enhance
understanding of modern highway
design?

The 10th edition incorporates updated standards, recent
research findings, and new case studies, providing a
comprehensive understanding of contemporary highway
design practices and technologies.

3 What are the advancements in
pavement materials discussed in
the 10th edition of Khanna and
Justo?

The edition discusses new asphalt and concrete mixes,
recycled materials, and innovative techniques like warm-
mix asphalt and permeable pavements aimed at improving
durability and sustainability.

4 Does the 10th edition include
recent highway planning and
traffic management strategies?

Yes, it includes updated traffic flow theories, intelligent
transportation systems (ITS), and sustainable planning
approaches to effectively manage increasing traffic
demands.

5 Are recent standards and
specifications incorporated into
Khanna and Justo's 10th edition?

Absolutely, the book reflects the latest Indian Standards (IS
codes), IRC guidelines, and international best practices to
ensure relevance for current highway engineering projects.
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6 How does the book address
environmental considerations in
highway engineering?

The 10th edition emphasizes environmentally sustainable
practices, including eco-friendly materials, pollution control
measures, and impact assessments to minimize
environmental damage.

7 What new case studies or
examples are included in the 10th
edition to illustrate practical
highway engineering concepts?

The edition features recent national highway projects,
urban expressways, and innovative construction methods to
provide practical insights and real-world applications.

8 Is the 10th edition suitable for
students preparing for
competitive exams like GATE and
SSC?

Yes, it is a comprehensive resource that covers
fundamental concepts and advanced topics, making it
highly useful for exam preparation in highway engineering
and related competitive exams.

highway engineering, khanna and justo, 10th edition, transportation engineering, road design,
pavement materials, highway planning, traffic management, geometric design, highway construction,
civil engineering textbooks
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