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(CE622PE) HIGHWAY CONSTRUCTION AND MANAGEMENT  

 
UNIT-I  

TYPES OF HIGHWAY CONSTRUCTION AND LAYERS: Water Bound Macadam (WBM), Wet Mix 

Macadam (WMM), Dry Lean Concrete (DLC), Soil Stabilized Roads and Interface treatments. 

Construction techniques and Construction equipment’s. Quality control tests during construction of sub 

grade, sub-base and base courses. IRC specifications.  

UNIT-II  

BITUMINOUS CONSTRUCTION CONSTRUCTIONS: Types of bituminous layer constructions: 

SDBC, BC, BM, DBM, Slurry seal and micro surfacing. Selection of wearing course under different 

climatic and traffic conditions, IRC specifications, construction procedures, and tests on various 

bituminous mixes, Construction equipment’s, Quality Control during and post construction of bituminous 

pavements and IRC specifications.  

UNIT-III  

TYPES OF PAVEMENT CONSTRUCTION PROCEDURE: Construction of Cement Concrete 

pavement Constructions (IRC:15). Introduction to continuously reinforced, Prestressed and Steel Fiber 

Reinforced (SFRC) Pavements, Methods of construction of joints in concrete pavements, IRC and 

MORTH specifications, Pavement and overlay construction. Construction techniques and Construction 

equipment’s, Quality control tests during and post construction of concrete pavements.  

UNIT-IV  

HILL LANDSIDES: Causes and control measures: Hill road construction practices, Construction of 

bituminous and cement concrete roads at high attitudes, Hill road drainage. Construction techniques and 

Construction equipment’s, Quality control tests during and post construction of Hill Roads.  
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UNIT-V  

PAVEMENT EVALUATION: Structural and functional evaluation of pavements, Introduction to IRI, 

Bump Integrator, Benkelman Beam and Falling weight deflect meter, Overlay design by Benkelman beam 

tests, Distress types in bituminous and concrete pavements, causes of distresses, Maintenance Problems 

and their remedial measures.  

 
 
 
TEXT BOOKS:  
       1. Intelligent Transport systems- Amit kumarjain, Sarkarpradipkumar ,2003.  
 
       2. Fundamentals of ITS planning –MashnurA.Chowdary  
 
REFERENCE BOOKS:  
 
1. H.M.SO. (London), “Bituminous Materials in Road Construction”, 1966.  
2. Hewes, Laurance, Isley “American Highway Practice”, New York, John Wiley and Sons, Inc.Vol. II, 4th 
Edition, 1949.  
3. IRC:15, IRC:81, Relevant and latest IRC Codes. 109  
4. Morth, Specifications for Road and Bridge Works, 5h Rev, Published by IRC, 2013.  
5. Srinivasa Kumar R, “Pavement Evaluation, Maintenance and Management”, Universities Press, 2014.  
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Timetable 
 

 
  

III B.Tech. II Semester – HCM  

 

 

Day/Hour 
9.30-

10.20 

10.20-

11.10 

11.20-

12.10 

12.10-

01.00 

01.40-

2.25 

2.25-3.10 3.15-

04.00 

Monday HCM  
 

  
 

 

Tuesday   
 

 HCM 
 

 

Wednesday   HCM   
 

 

Thursday HCM     
 

 

Friday   
 

HCM  
 

 

Saturday   
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Vision of the Institute 

To be a premier Institute in the country and region for the study of Engineering, Technology and 

Management by maintaining high academic standards which promotes the analytical thinking and 

independent judgment among the prime stakeholders, enabling them to function responsibly in the 

globalized society. 

Mission of the Institute 

To be a world-class Institute, achieving excellence in teaching, research and consultancy in cutting-edge 

Technologies and be in the service of society in promoting continued education in Engineering, 

Technology and Management. 

Quality Policy 

To ensure high standards in imparting professional education by providing world-class infrastructure, top-

quality-faculty and decent work culture to sculpt the students into Socially Responsible Professionals 

through creative team-work, innovation and research. 

 

Vision of the Department 

To impart knowledge, skill and excellence in civil engineering with a global perspective to enable the 

students as competent, qualitative & ethically strong engineers with an intuition to improve quality of life 

for the benefit of the society. 

 

Mission of the Department  

 To train the students in the civil engineering domain. 

 To develop knowledge and skill to solve regional and global problems. 

 To transform into qualitative and ethically strong professional engineers through research and  

 Development. 
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Program Educational Objectives (B.Tech – CE) 

Graduates will be able to 

 

PEO1: To provide knowledge in mathematics, science, and engineering principles for a successful Career 

             In sectors of civil engineering and allied industry and/or higher education. 

 PEO2: To develop an ability to identify, formulate, solve problems along with adequate analysis, Design, 

              Synthesizing and interpretation skills in civil engineering systems. 

  PEO3: To exhibit professionalism, ethics, communication skills and team work in their profession and  

               engaged in lifelong learning of contemporary civil engineering trends. 

 

Program Outcomes (B.Tech – CE) 

At the end of the Program, a graduate will have the ability to 

 

PO 1: An ability to apply knowledge of mathematics, science, and engineering 

PO 2: An ability to design and conduct experiments, as well as to analyze and interpret data 

PO 3: An ability to design a system, component, or process to meet desired needs within realistic constraints 

such as economic, environmental, social, political, ethical, health and safety, manufacturability 

PO 4: An ability to function on multidisciplinary teams 

PO 5: An ability to identify, formulates, and solves engineering problems 

PO 6: An understanding of professional and ethical responsibility 

PO 7: An ability to communicate effectively 

PO 8: The broad education necessary to understand the impact of engineering solutions in a global, 

economic, environmental, and societal context 

PO 9: A recognition of the need for, and an ability to engage in lifelong learning 

PO 10: Knowledge of contemporary issues. 

PO 11: An ability to use the techniques, skills, and modern engineering tools necessary for engineering 

practice 

PO 12: An ability to carry out research in different areas of Civil Engineering including latest technology like 

GIS/Remote Sensing resulting in design, development, analyze and journal publications and 

technology development. 
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COURSE OBJECTIVES 
 
             On completion of this Subject/Course the student shall be able to: 
 

S.No Objectives 

1 To get knowledge of construction methodology materials and planning. 

 

2 To know complete knowledge of types of pavement & their applications. 

3 To know about innovative methods of construction by using the latest technology. 

4 To understand the Hill landslides & causes and control measures. 

5 To understand the pavement evaluation & its techniques. 

 
 

COURSE OUTCOMES 
 
           The expected outcomes of the Course/Subject are: 
 

S.No Outcomes 

1 Have the knowledge of construction methodology materials and planning 

2 Have the complete knowledge of types of pavement & their applications. 

3 Get the innovative methods of construction by using the latest technology. 

4 Able to understand the Hill landslides & causes and control measures. 

5 To understand the pavement evaluation & its techniques. 

 
 

        
 

                                                                                                                                          Signature of faculty 
 
 
Note: Please refer to Bloom’s Taxonomy, to know the illustrative verbs that can be used to state the outcomes. 
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GUIDELINES TO STUDY THE COURSE / SUBJECT 

 
 
Course Design and Delivery System (CDD): 

 The Course syllabus is written into number of learning objectives and outcomes. 

 Every student will be given an assessment plan, criteria for assessment, scheme of evaluation and 

grading method. 

 The Learning Process will be carried out through assessments of Knowledge, Skills and Attitude by 

various methods and the students will be given guidance to refer to the text books, reference books, 

journals, etc. 

 

The faculty be able to –  

 Understand the principles of Learning 

 Understand the psychology of students 

 Develop instructional objectives for a given topic 

 Prepare course, unit and lesson plans 

 Understand different methods of teaching and learning  

 Use appropriate teaching and learning aids 

 Plan and deliver lectures effectively 

 Provide feedback to students using various methods of Assessments and tools of Evaluation 

 Act as a guide, advisor, counselor, facilitator, motivator and not just as a teacher alone 

 

 
 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
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COURSE SCHEDULE 
  
The Schedule for the whole Course / Subject is: 
 

S. No. Description 
Duration (Date) Total No. 

of Periods From To 

1. 
 

UNIT-I  
TYPES OF HIGHWAY CONSTRUCTION AND 
LAYERS: Water Bound Macadam (WBM), Wet Mix 
Macadam (WMM), Dry Lean Concrete (DLC), Soil 
Stabilized Roads and Interface treatments. Construction 
techniques and Construction equipment’s. Quality 

control tests during construction of sub grade, sub-base 
and base courses. IRC specifications.  
 

 
22.01.2024 

 
06.02.2024 12 

2. 
 

UNIT-II  
BITUMINOUS CONSTRUCTION 
CONSTRUCTIONS: Types of bituminous layer 
constructions: SDBC, BC, BM, DBM, Slurry seal and 
micro surfacing. Selection of wearing course under 
different climatic and traffic conditions, IRC 
specifications, construction procedures, and tests on 
various bituminous mixes, Construction equipment’s, 

Quality Control during and post construction of 
bituminous pavements and IRC specifications.  
 

07.02.2024 26.02.2024 13 

3. 
 

UNIT-III  
TYPES OF PAVEMENT CONSTRUCTION 
PROCEDURE: Construction of Cement Concrete 
pavement Constructions (IRC:15). Introduction to 
continuously reinforced, Prestressed and Steel Fiber 
Reinforced (SFRC) Pavements, Methods of construction 
of joints in concrete pavements, IRC and MORTH 
specifications, Pavement and overlay construction. 
Construction techniques and Construction equipment’s, 

Quality control tests during and post construction of 
concrete pavements.  
 

29.02.2024 26.03.2024 13 

4. 
 

UNIT-IV  
HILL LANDSIDES: Causes and control measures: Hill 
road construction practices, Construction of bituminous 
and cement concrete roads at high attitudes, Hill road 
drainage. Construction techniques and Construction 
equipment’s, Quality control tests during and post 

construction of Hill Roads.  

28.03.2024 
 

27.04.2024 
 

12 
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5. 
 

UNIT-V  
PAVEMENT EVALUATION: Structural and 
functional evaluation of pavements, Introduction to IRI, 
Bump Integrator, Benkelman Beam and Falling weight 
deflect meter, Overlay design by Benkelman beam tests, 
Distress types in bituminous and concrete pavements, 
causes of distresses, Maintenance Problems and their 
remedial measures.  
 
 

29.04.2024 12.06.2024 14 

 

 
 
Total No. of Instructional periods available for the course: 64 Hours 
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SCHEDULE OF INSTRUCTIONS - COURSE PLAN 
 

 

Unit 
No. 

Lesson 
No. 

Date 
No. of 
Periods 

Topics / Sub-Topics 
Objectives & 

Outcomes 
Nos. 

References 
(Textbook, Journal) 

1. 

1 22.01.2024 1 Introduction 
1 
1 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

2 23.01.2024 1 
Water Bound Macadam 

(WBM) 
1 
1 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

3 24.01.2024 1 Wet Mix Macadam (WMM) 
1 
1 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

4 25.01.2024 1 Dry Lean Concrete (DLC) 
1 
1 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

5 27.01.2024 1 
Soil Stabilized Roads and 

Interface treatments 
1 
1 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

6 29.01.2024 1 Construction technique 
1 
1 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

7 30.01.2024 1 Construction equipment’s 
1 
1 

Intelligent Transport 
systems- Amit 
kumarjain, 
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Sarkarpradipkumar 
,2003. 

8 31.01.2024 1 
Quality control tests during 
construction of sub grade 

courses 

1 
1 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

 

9 01.02.2024 1 
Quality control tests during 
construction of  sub-base 

courses 

1 
1 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

10 02.02.2024 1 
Quality control tests during 
construction of base courses 

1 
1 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

11 05.02.2024 1 IRC specifications 1 
1 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

12 06.02.2024 1 IRC specifications 1 
1 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

2. 

1 07.02.2024 1 
Types of bituminous layer 
constructions: SDBC, BC 

2 
2 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

2 08.02.2024 1 
Types of bituminous layer 
constructions: BM, DBM 

2 
2 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

3 09.02.2024 1 
Types of bituminous layer 
constructions: Slurry seal 

2 
2 

Intelligent Transport 
systems- Amit 
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kumarjain, 
Sarkarpradipkumar 
,2003. 

4 12.02.2024 1 
Types of bituminous layer 

constructions: micro surfacing 
2 
2 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

5 13.02.2024 1 
Selection of wearing course 
under different climatic and 

traffic conditions 

2 
2 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

6 14.02.2024 1 
Selection of wearing course 
under different climatic and 

traffic conditions 

2 
2 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

7 15.02.2024 1 IRC specifications 
2 
2 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

8 16.02.2024 1 Construction procedures 
2 
2 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

9 19.02.2024 1 
Tests on various bituminous 

mixes 
2 
2 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

10 20.02.2024 1 Construction equipment’s 
2 
2 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

11 21.02.2024 1 Quality Control during 2 Intelligent Transport 



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

construction of bituminous 
pavements and IRC 

specifications 

2 systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

12 24.02.2024 1 

Quality Control post 
construction of bituminous 

pavements and IRC 
specifications 

2 
2 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

13 26.02.2024 1 IRC specifications 
2 
2 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

 
3. 

1 29.02.2024 1 
Construction of Cement 

Concrete pavement 
Constructions (IRC:15) 

3 
3 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

2 01.03.2024 1 
Construction of Cement 

Concrete pavement 
Constructions (IRC:15) 

3 
3 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

3 04.03.2024 1 
Introduction to continuously 

reinforced 
3 
3 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

4 05.03.2024 1 
Introduction to continuously 

reinforced 
3 
3 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

5 12.03.2024 1 
Prestressed and Steel Fiber 

Reinforced (SFRC) Pavements 
3 
3 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 
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6 14.03.2024 1 
Prestressed and Steel Fiber 
Reinforced (SFRC) Pavements 

3 
3 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

7 16.03.2024 1 
Methods of construction of 

joints in concrete pavements 
3 
3 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

8 21.03.2024 1 
IRC and MORTH 

specifications 
3 
3 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

9 21.03.2024 1 
Pavement and overlay 

construction 

3 
3 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

10 22.03.2024 1 Construction techniques  

3 
3 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

11 23.03.2024 1 Construction equipment’s 

3 
3 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

12 26.03.2024 1 
Quality control tests during 

construction of concrete 
pavements 

3 
3 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

13 27.03.2024 1 
Quality control tests post 
construction of concrete 

pavements 

3 
3 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
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,2003. 

4 

1 28.03.2024 1 Causes of hill landslides 
4 
4 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

2 03.04.2024 1 
control measures of hill 

landslides 
4 
4 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

3 04.04.2024 1 
Hill road construction 

practices 
4 
4 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

4 06.04.2024 1 
Construction of bituminous 

roads at high attitudes 
4 
4 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

5 08.04.2024 1 
Construction of cement 

concrete roads at high attitudes 
4 
4 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

6 12.04.2024 1 Hill road drainage 
4 
4 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

7 18.04.2024 1 Construction techniques 
4 
4 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

8 19.04.2024 1 Construction equipment’s 
4 
4 

Intelligent Transport 
systems- Amit 
kumarjain, 
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Sarkarpradipkumar 
,2003. 

9 20.04.2024 1 
Hill road construction 

practices 
4 
4 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

10 22.04.2024 1 Hill road drainage 
4 
4 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

11 24.04.2024 1 
Quality control tests during 
and post construction of Hill 

Roads 

4 
4 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

12 27.04.2024 1 
Quality control tests during 
and post construction of Hill 

Roads 

4 
4 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

5 

1 29.04.2024 1 Pavement Evaluation 5 
5 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

2 30.04.2024 1 
Structural evaluation of 

pavements 
5 
5 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

3 01.05.2024 1 
Functional evaluation of 

pavements 
5 
5 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

4 04.05.2024 1 Introduction to IRI 
5 
5 

Intelligent Transport 
systems- Amit 
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kumarjain, 
Sarkarpradipkumar 
,2003. 

5 06.05.2024 1 
Introduction to Bump 

Integrator 
5 
5 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

6 07.05.2024 1 
Introduction to Benkelman 

Beam  
5 
5 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

7 08.05.2024 1 
Introduction to Falling weight 

deflectometer 
5 
5 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

8 09.05.2024 1 
Overlay design by Benkelman 

beam tests 
5 
5 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

9 10.05.2024 1 
Distress types in bituminous 

pavements 
5 
5 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

10 04.06.2024 1 
Distress types in concrete 

pavements 
5 
5 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

11 06.06.2024 1 Causes of distresses 
5 
5 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

12 07.06.2024 1 Maintenance Problems  5 Intelligent Transport 
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5 systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

13 10.06.2024 1 
Maintenance Problems and 

their remedial measures 
5 
5 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

14 12.06.2024 1 Revision 
5 
5 

Intelligent Transport 
systems- Amit 
kumarjain, 
Sarkarpradipkumar 
,2003. 

 
 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
 
 
Note: 

1. Ensure that all topics specified in the course are mentioned. 
2. Additional topics covered, if any, may also be specified in bold. 
3. Mention the corresponding course objective and outcome numbers against each topic. 
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LESSON PLAN (U-I) 
 
 
Lesson No: 01, 02    Duration of Lesson:  1hr40 min 
 
Lesson Title: Introduction & Water Bound Macadam (WBM) 
 
Instructional / Lesson Objectives: 
 

 To make students understand basics of Highway construction 
 To familiarize students on layers of WBM Road. 
 To provide knowledge on the WBM Road. 
 To provide information on construction of WBM roads. 

 
 
Teaching AIDS :  PPTs, Digital Board 
Time Management of Class : 

 
10 min for taking attendance 
70 min for the lecture delivery 
20 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 

 
 
Refer assignment – I & tutorial-I sheets 
 
                                                                                                                                   Signature of faculty 
 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

LESSON PLAN (U-I) 
 
 
Lesson No: 03, 04    Duration of Lesson:  1hr40 min 
 
Lesson Title: Wet Mix Macadam (WMM), Dry Lean Concrete (DLC) 
  
 
Instructional / Lesson Objectives: 
 

 To make students understand basics of Wet Mix Macadam (WMM) 
 To familiarize students on formation of  layers 
 To provide knowledge on the types of mixes. 
 To provide information on Dry Lean Concrete (DLC). 

 
Teaching AIDS :  PPTs, Digital Board 
Time Management of Class : 

 
10 min for taking attendance 
70 min for the lecture delivery 
20 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 

 
 
Refer assignment – I & tutorial-I sheets 
 
                                                                                                                                   Signature of faculty 
 
 
 

 
 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 
 
 
 

LESSON PLAN (U-I) 
 
 
Lesson No: 05, 06, and 07   Duration of Lesson:  2hrs 30 min 
 
Lesson Title: Soil Stabilized Roads and Interface treatments. Construction techniques and Construction 
equipment’s 
 
Instructional / Lesson Objectives: 
 

 To make students understand Soil Stabilized Roads 
 To familiarize students on Interface treatments. 
 To provide knowledge on the Construction equipment’s 
 To provide information on Construction techniques. 

 
Teaching AIDS :  PPTs, Digital Board 
Time Management of Class : 

 
15 min for taking attendance 
105 min for the lecture delivery 
30 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 

 
 
Refer assignment – I & tutorial-I sheets 
 
                                                                                                                                   Signature of faculty 
 

 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 
 
 
 
 

LESSON PLAN (U-I) 
 
 
Lesson No: 08, 09, and 10  Duration of Lesson:  2hrs 30 min 
 
Lesson Title: Quality control tests during construction of sub grade, sub-base and base courses 
 
Instructional / Lesson Objectives: 
 

 To make students understand basics of sub grade, sub-base and base courses 
 To familiarize students on Quality control tests during construction of sub grade course. 
 To provide knowledge on the Quality control tests during construction of sub-base course. 
 To provide information on Quality control tests during construction of base course. 

 
Teaching AIDS :  PPTs, Digital Board 
Time Management of Class : 

 
15 min for taking attendance 
105 min for the lecture delivery 
30min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 

 
 
Refer assignment – I & tutorial-I sheets 
 
                                                                                                                                   Signature of faculty 
 

 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 
 
 
 

 
LESSON PLAN (U-I) 

 
 
Lesson No: 11, 12   Duration of Lesson:  1hr 40 min 
 
Lesson Title: IRC specifications 
 
 
Instructional / Lesson Objectives: 
 

 To make students understand IRC specifications 
 To familiarize students on IRC specifications. 
 To provide knowledge on the IRC specifications. 
 To provide information on IRC specifications. 

 
Teaching AIDS :  PPTs, Digital Board 
Time Management of Class : 

 
10 min for taking attendance 
70 min for the lecture delivery 
20 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 

 
 
Refer assignment – I & tutorial-I sheets 
 
                                                                                                                                   Signature of faculty 
 

 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 

 
LESSON PLAN (U-II) 

 
 
Lesson No: 01, 02     Duration of Lesson:  1hr40 min 
 
Lesson Title: Types of bituminous layer constructions: SDBC, BC, BM, DBM 
Instructional / Lesson Objectives: 
 

 To make students understand Types of bituminous layer constructions. 
 To familiarize students on the Types of bituminous layer constructions: SDBC, BC. 
 To understand students the Types of bituminous layers. 
 To provide information on Types of bituminous layer constructions: BM, DBM. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
10 mins for taking attendance 
70 min for lecture delivery 
20 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – II & tutorial-II sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 

LESSON PLAN (U-II) 
 
 
Lesson No: 03, 04     Duration of Lesson:  1hr40 min 
 
Lesson Title: Types of bituminous layer constructions: Slurry seal and micro surfacing 
 
Instructional / Lesson Objectives: 
 

 To make students understand Types of bituminous layers. 
 To familiarize students on the concept of bituminous layer constructions. 
 To understand students the Types of bituminous layer constructions: Slurry seal. 
 To provide information on Types of bituminous layer constructions: micro surfacing 

 
. 
 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
10 mins for taking attendance 
70 min for lecture delivery 
20 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – II & tutorial-II sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

LESSON PLAN (U-II) 
 
 
Lesson No: 05, 06      Duration of Lesson:  1hr40 min 
 
Lesson Title: Selection of wearing course under different climatic and traffic conditions 
 
Instructional / Lesson Objectives: 
 

 To make students understand Selection of wearing course. 
 To familiarize students on the Selection of wearing course under different traffic conditions. 
 To understand students the concept of construction of bituminous pavements. 
 To provide information on Selection of wearing course under different climatic conditions. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
10 mins for taking attendance 
70 min for lecture delivery 
20 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – II & tutorial-II sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

LESSON PLAN (U-II) 
 
 
Lesson No: 07, 08, and 09     Duration of Lesson:  2hrs30 min 
 
Lesson Title: IRC specifications, construction procedures, tests on various bituminous mixes 
 
Instructional / Lesson Objectives: 
 

 To make students understand IRC specifications. 
 To familiarize students on the construction of bituminous pavements. 
 To understand students the, tests on various bituminous mixes. 
 To provide information on construction procedures. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
15 mins for taking attendance 
115 min for lecture delivery 
30 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – II & tutorial-II sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 
 

LESSON PLAN (U-II) 
 
 
Lesson No: 10, 11      Duration of Lesson:  1hr40 min 
 
Lesson Title: Construction equipment’s, Quality Control during construction of bituminous pavements 
 
Instructional / Lesson Objectives: 
 

 To make students understand Construction equipment’s. 
 To familiarize students on the concept construction of bituminous pavements. 
 To understand students the Quality Control during construction of bituminous pavements 
 To provide information on Quality Control. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
10 mins for taking attendance 
70 min for lecture delivery 
20 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – II & tutorial-II sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 

 
LESSON PLAN (U-II) 

 
 
Lesson No: 12, 13     Duration of Lesson:  1hr40 min 
 
Lesson Title: Construction equipment’s, Quality Control during and post construction of bituminous 

pavements and IRC specifications 
 
Instructional / Lesson Objectives: 
 

 To make students understand construction of bituminous pavements. 
 To familiarize students on the Construction equipment’s. 
 To understand students the Quality Control during and post construction of bituminous pavements. 
 To provide information on IRC specifications. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
10 mins for taking attendance 
70 min for lecture delivery 
20 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – II & tutorial-II sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

LESSON PLAN (U-III) 
 
 
Lesson No: 01, 02, and 03     Duration of Lesson:  2hrs30 min 
 
Lesson Title: Construction of Cement Concrete pavement Constructions (IRC: 15). Introduction to 
continuously reinforced 
 
Instructional / Lesson Objectives: 
 

 To make students learn about Construction of Cement Concrete pavement Constructions. 
 To provide information to students about Cement Concrete pavement. 
 To make students understand the concept of Introduction to continuously reinforced 
 To provide information about Construction of Cement Concrete pavement Constructions (IRC: 15). 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
15 mins for taking attendance 
15 min for revision of previous class 
90 min for lecture delivery 
30 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – III & tutorial-III sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 

LESSON PLAN (U-III) 
 
 
Lesson No: 04, 05, and 06     Duration of Lesson:  2hrs30 min 
 
Lesson Title: Introduction to continuously reinforced, Prestressed and Steel Fiber Reinforced (SFRC) 
Pavements. 
Instructional / Lesson Objectives: 
 

 To make students learn about pavement construction procedure. 
 To provide information to students about Prestressed and Steel Fiber Reinforced (SFRC) 

Pavements. 
 To make students understand the concept of Introduction to continuously reinforced. 
 To provide information about Prestressed and Steel Fiber Reinforced (SFRC) Pavements. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
15 mins for taking attendance 
15 min for revision of previous class 
90 min for lecture delivery 
30 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – III & tutorial-III sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

LESSON PLAN (U-III) 
 
 
Lesson No: 07, 08, and 09    Duration of Lesson:  2hrs30 min 
 
Lesson Title: Methods of construction of joints in concrete pavements, IRC and MORTH specifications, 
Pavement and overlay construction. 
 
Instructional / Lesson Objectives: 
 

 To make students learn about pavement construction procedures. 
 To provide information to students about Pavement and overlay construction. 
 To make students understand the concept of Methods of construction of joints. 
 To provide information about IRC and MORTH specifications. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
15 mins for taking attendance 
15 min for revision of previous class 
90 min for lecture delivery 
30 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – III & tutorial-III sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

LESSON PLAN (U-III) 
 
 
Lesson No: 10, 11                    Duration of Lesson:  1hr40 min 
 
Lesson Title: Construction techniques and Construction equipment’s,  
 
Instructional / Lesson Objectives: 
 

 To make students learn about pavement construction procedures. 
 To provide information to students about IRC and MORTH specifications. 
 To make students understand the Construction techniques. 
 To provide information about various Construction equipment’s. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
10 mins for taking attendance 
70 min for lecture delivery 
20 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – III & tutorial-III sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 
 

LESSON PLAN (U-III) 
 
 
Lesson No: 12, 13     Duration of Lesson:  1hr40 min 
 
Lesson Title: Quality control tests during and post construction of concrete pavements 
 
Instructional / Lesson Objectives: 
 

 To make students learn about pavement construction procedures. 
 To provide information to students about Quality control tests during construction of concrete 

pavements. 
 To make students understand the Quality control tests for post construction of concrete pavements. 
 To provide information about IRC and MORTH specifications. 

 
Teaching AIDS  : PPTs, Digital Board 
Time Management of Class : 

 
10 mins for taking attendance 
70 min for lecture delivery 
20 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – III & tutorial-III sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 

 
LESSON PLAN (U-IV) 

 
 
Lesson No: 01, 02, and 03     Duration of Lesson:  2hrs30 min 
 
Lesson Title: HILL LANDSIDES: Causes and control measures: Hill road construction practices 
 
Instructional / Lesson Objectives: 
 

 To make students learn about hill landsides. 
 To provide information to students about Causes of hill landslides. 
 To make students understand the concept of Hill road construction practices 
 To provide information about control measures of hill landslides 

 
 Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
15 mins for taking attendance 
15 min for revision of previous class 
90  min for lecture delivery 
30 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – IV & tutorial-IV sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

LESSON PLAN (U-IV) 
 
 
Lesson No: 04, 05     Duration of Lesson:  1hr40min 
 
Lesson Title: Construction of bituminous and cement concrete roads at high attitudes.  
 
Instructional / Lesson Objectives: 
 

 To make students learn about hill landsides. 
 To provide information to students about Construction of cement concrete roads at high attitudes. 
 To make students understand the concept of Construction of bituminous roads at high attitudes. 
 To provide information about Construction of bituminous and cement concrete roads. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
10 mins for taking attendance 
70 min for lecture delivery 
20 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – IV & tutorial-IV sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 

LESSON PLAN (U-IV) 
 
 
Lesson No: 06, 07, and 08     Duration of Lesson:  2hrs30 min 
 
Lesson Title: Hill road drainage. Construction techniques and Construction equipment’s.  
 
Instructional / Lesson Objectives: 
 

 To make students learn about hill landsides. 
 To provide information to students about Construction techniques. 
 To make students understand the concept of Hill road drainage. 
 To provide information about Construction equipment’s. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
15 mins for taking attendance 
15min for revision of previous class 
90 min for lecture delivery 
30 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – IV & tutorial-IV sheets 
   
 

 Signature of faculty 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 

LESSON PLAN (U-IV) 
 
 
Lesson No: 09, 10                               Duration of Lesson:  1hr40 min 
 
Lesson Title: Hill road construction practices, Hill road drainage.  
Instructional / Lesson Objectives: 
 

 To make students learn about hill landsides. 
 To provide information to students about Hill road construction practices. 
 To make students understand the concept of Hill road drainage. 
 To provide information about Construction techniques. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
10 mins for taking attendance 
70 min for lecture delivery 
20 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – IV & tutorial-IV sheets 
   
 

 Signature of faculty 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 
 

LESSON PLAN (U-IV) 
 
 
Lesson No: 11, 12     Duration of Lesson:  2hrs30 min 
 
Lesson Title: Quality control tests during and post construction of Hill Roads.  
 
Instructional / Lesson Objectives: 
 

 To make students learn about hill landsides. 
 To provide information to students about Quality control tests during construction of Hill Roads. 
 To make students understand the concept of Quality control tests. 
 To provide information about Quality control tests for post construction of Hill Roads. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
15 mins for taking attendance 
15 min for revision of previous class 
105 min for lecture delivery 
15 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – IV & tutorial-IV sheets 
   
 

 Signature of faculty 
 
 

 
 
 
 
 
 
 
 
 
 

 
 



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

LESSON PLAN (U-V) 
 
 
Lesson No: 01, 02, and 03     Duration of Lesson:  2hrs30 min 
 
Lesson Title: Pavement Evaluation: Structural and functional evaluation of pavements  
 
Instructional / Lesson Objectives: 
 

 To make students understand the Structural and functional evaluation of pavements. 
 To provide information to students about Structural evaluation of pavements. 
 To make students understand the concept of Pavement Evaluation. 
 To provide information about functional evaluation of pavements. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
15 mins for taking attendance 
15 min for revision of previous class 
105 min for lecture delivery 
15 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – V & tutorial-V sheets 
   
 

 Signature of faculty 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

LESSON PLAN (U-V) 
 
 
Lesson No: 04, 05, and 06     Duration of Lesson:  2hrs30 min 
 
Lesson Title: Introduction to IRI, Bump Integrator, Benkelman Beam. 
 
Instructional / Lesson Objectives: 
 

 To make students understand the Pavement Evaluation. 
 To provide information to students about Bump Integrator. 
 To make students understand the Introduction to IRI, Bump Integrator, Benkelman Beam. 
 To provide information about Benkelman Beam. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
15 mins for taking attendance 
15 min for revision of previous class 
105 min for lecture delivery 
15 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment – V & tutorial-V sheets 
   
 

 Signature of faculty 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 

 
LESSON PLAN (U-V) 

 
 
Lesson No: 07, 08     Duration of Lesson:  1hr40 min 
 
Lesson Title: Introduction to IRI, Bump Integrator, Benkelman Beam and falling weight deflect meter, 
Overlay design by Benkelman beam tests. 
 
Instructional / Lesson Objectives: 
 

 To make students understand the Pavement Evaluation. 
 To provide information to students about IRI, Bump Integrator, Benkelman Beam. 
 To make students understand the concept of Overlay design by Benkelman beam test. 
 To provide information about falling weight deflect meter. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
10 mins for taking attendance 
70 min for lecture delivery 
20 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment –V & tutorial-V sheets 
   
 

 Signature of faculty 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

LESSON PLAN (U-V) 
 
 
Lesson No: 09, 10, and 11     Duration of Lesson:  2hrs30 min 
 
Lesson Title: Distress types in bituminous and concrete pavements, causes of distresses 
 
Instructional / Lesson Objectives: 
 

 To familiarize students on causes of distresses. 
 To make students learn about Pavement Evaluation 
 To provide information about Distress types in bituminous pavements. 
 To provide information about Distress types in concrete pavements. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
15 mins for taking attendance 
15 min for revision of previous class 
105 min for lecture delivery 
15 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment –V & tutorial- V sheets 
   
 

 Signature of faculty 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

LESSON PLAN (U-V) 
 
 
Lesson No: 12, 13, and 14     Duration of Lesson:  2hrs30 min 
 
Lesson Title: Maintenance Problems and their remedial measures and revision 
 
Instructional / Lesson Objectives: 
 

 To familiarize students on Maintenance Problems of project elevation. 
 To make students learn about remedial measures of project elevation 
 To provide information about highway construction. 
 To provide information about construction management. 

 
Teaching AIDS : PPTs, Digital Board 
Time Management of Class : 

 
15 mins for taking attendance 
15 min for revision of previous class 
120 min for lecture delivery 
 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 & 1,3..) 
 
Refer assignment –V & tutorial- V sheets 
   
 

 Signature of faculty 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

ASSIGNMENT – 1 
 

 
This Assignment corresponds to Unit No. 1       
            
 

Question 
No. 

Question 
Objective 

No. 
Outcome 

No. 

1 
Explain briefly about construction techniques of dry lean 
concrete 

1 1 

2 
Write briefly about quality control test conducted on sub-base 
and sub-grade courses 

1 1 

3 Describe construction procedure of WMM 1 1 

 
 
 
 
 
 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 

 
ASSIGNMENT – 2 

 
 
This Assignment corresponds to Unit No. 2       
 
 

Question 
No. 

Question 
Objective 

No. 
Outcome 

No. 

1 
Describe about semi dense bituminous concrete road 
construction methods 

2 2 

2 
Write about slurry seal and micro surfacing and micro surfacing 
preparation of testing methods 

2 2 

3 
Quality control during and post construction of bituminous 
pavements and IRC specifications 

2 2 

 
 
 
           
 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 

ASSIGNMENT – 3 
 

 
This Assignment corresponds to Unit No. 3       
 

Question 
No. 

Question 
Objective 

No. 
Outcome 

No. 

1 
Describe with diagram the method of construction procedure of 
cement concrete pavement and different types of joints as per 
IRC15  

3 3 

2 
Explain briefly about construction details of pre-stressed and 
steel fiber reinforced pavements 

3 3 

3 
Inspect the quality control tests during and post construction of 
concrete pavement 

3 3 

       
 
 
 
 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

ASSIGNMENT – 4 
 

 
This Assignment corresponds to Unit No. 4       
 
 

Question 
No. 

Question 
Objective 

No. 
Outcome 

No. 

1 
What is landslide? What are the causes of landslides? What are 
factors to prevent land sliding 

4 4 

2 
Discuss the importance of highway drainage with special 
emphasis on hill roads? 

4 4 

 
 
 
 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 
 

ASSIGNMENT – 5 
 

 
This Assignment corresponds to Unit No. 5       
 
 

Question 
No. 

Question 
Objective 

No. 
Outcome 

No. 

1 
Analysis in detail Benkelman beam deflect meter for structural 
evaluation of pavements?  

5 5 
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TUTORIAL – 1 
 

This tutorial corresponds to Unit No. 1 (Objective Nos.: 1, Outcome Nos.: 1) 
      
            
Q1. Which of the following materials is primarily used in Water Bound Macadam (WBM)? 
 
 A) Cement and aggregates  B) Bitumen and aggregates  C) Water and aggregates  D) Aggregates and 
screenings 
 
 Q2Wet Mix Macadam (WMM) is preferred over WBM primarily because: 
 
 A) It requires less compaction effort B) It provides better water resistance C) It is cheaper to construct 
 D) It allows for faster traffic opening 
 
Q3. Dry Lean Concrete (DLC) is typically used as: 
  
A) A wearing course  B) A base course  C) A surface course  D) A stabilization layer 
 
Q4. Which of the following is a common quality control test during the construction of subgrade?  
 
 A) Marshall Stability Test  B) California Bearing Ratio (CBR) Test  C) Benkelman Beam Deflection Test 
D) Slump Test 
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TUTORIAL – 2 
 

 
This tutorial corresponds to Unit No. 2 (Objective Nos.: 2, Outcome Nos.: 2)    
            

Q1. Which type of bituminous layer construction is typically used as a base course in 
flexible pavements? 
A) Semi-Dense Bituminous Concrete (SDBC) 
B) Bituminous Concrete (BC) 
C) Bituminous Macadam (BM) 
D) Dense Bituminous Macadam (DBM) 
 
Q2. Slurry seal and micro surfacing are primarily used for: 
A) Preventing reflective cracking 
B) Providing structural support 
C) Improving skid resistance 
 D) Enhancing load-bearing capacity 
 
Q3. Which test is commonly performed to determine the stability and flow properties 
of bituminous mixes? 
A) Marshall Stability Test 
B) California Bearing Ratio (CBR) Test 
C) Benkelman Beam Deflection Test 
D) Slump Test 
 
Q4. Quality control during construction of bituminous pavements involves monitoring: 
A) Compaction density and temperature 
B) Aggregate gradation and shape 
C) Asphalt content and viscosity 
D) All of the above 
 
 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
  



 
Course File 

 
Department of Civil Engineering  

AY: 2023-24                                     III B.Tech II Sem                  Highway Construction and Management 
 
 

 
 

TUTORIAL SHEET – 3 
 

 
This tutorial corresponds to Unit No. 3 (Objective Nos.: 3, Outcome Nos.: 3) 
            

Q1. . Which method is typically used for construction joints in cement concrete pavements to control 
cracking? 

 A) Doweled joints 

B) Expansion joints 

C) Contraction joints 

D) Butt joints 

Q2. Steel Fiber Reinforced Concrete (SFRC) pavements are beneficial for: 

A) Increasing pavement thickness 

B) Improving fatigue resistance 

C) Enhancing surface texture 

D) Reducing construction time 

Q3. Quality control tests during construction of concrete pavements typically include monitoring: 

A) Asphalt content and viscosity 

B) Aggregate gradation and shape 

C) Concrete mix design proportions 

D) Compaction density and temperature 
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TUTORIAL – 4 

 
This tutorial corresponds to Unit No. 4 (Objective Nos.: 4, Outcome Nos.: 4) 
            
Q1. Which of the following is a primary cause of landslides on hillsides? 
A) Excessive vegetation 
B) Proper drainage systems 
C) Controlled blasting 
D) Heavy rainfall and erosion 
 

Q2. In hill road construction, which type of pavement is typically preferred due to its ability to adapt to the 
undulating terrain and prevent surface water accumulation? 
A) Cement concrete pavement 

B) Flexible pavement 

C) Semi-Dense Bituminous Concrete (SDBC) 
D) Dense Bituminous Macadam (DBM) 

Q3. Hill road drainage systems are designed primarily to: 

A) Enhance aesthetic appeal 
B) Reduce construction costs 
 C) Control landslides and erosion 
D) Provide habitat for wildlife 
 
Q4. Quality control tests during and post construction of hill roads often include monitoring: 
A) Concrete curing time 
B) Asphalt compaction density 
C) Soil compaction moisture content 
D) Vegetation growth rate 
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TUTORIAL SHEET – 5 
 

 
This tutorial corresponds to Unit No. 5 (Objective Nos.: 5, Outcome Nos.: 5) 
            
Q1. Which pavement evaluation method is primarily used to assess the structural capacity of a pavement 
by measuring the deflection under a known load? 
A) International Roughness Index (IRI) 

B) Bump Integrator 
C) Benkelman Beam 
D) Falling Weight Deflect meter (FWD) 
 
Q2. Distress types in bituminous pavements include all of the following EXCEPT: 
A) Rutting 
B) Bleeding 
C) Spalling 
 D) D-cracking 
 

Q3. The Falling Weight Deflect meter (FWD) is used to evaluate: 
A) Skid resistance of the pavement 

B) Surface roughness of the pavement 
 C) Structural capacity of the pavement 
D) Pavement distress types 
 
Q4. Overlay design using Benkelman beam tests primarily focuses on assessing: 
 A) Pavement smoothness 
B) Pavement distress types 
C) Pavement deflection 
D) Pavement surface texture 
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EVALUATION STRATEGY 

     
 
Target (s) 

a.  Target Percentage of Pass : 95% 

 

Assessment Method (s) (Maximum Marks for evaluation are defined in the Academic Regulations) 

a. Daily Attendance 

b. Assignments 

c. Online Quiz (or) Seminars 

d. Continuous Internal Assessment 

e. Semester / End Examination 

List out any new topic(s) or any innovation you would like to introduce in teaching the subjects in this 
semester 

Case Study of any one existing application 
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COURSE COMPLETION STATUS 
 

 
Actual Date of Completion & Remarks if any 
 

Units Remarks 
Objective No.  

Achieved 
Outcome No. 

Achieved 

Unit 1 Completed on 06.02.2024 1 1 

Unit 2 Completed on 26.02.2024 2 2 

Unit 3 Completed on 27.03.2024 3 3 

Unit 4 
 

Completed on 27.04.2024 
 

4 4 

Unit 5 Completed on 12.06.2024 5 5 
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Mappings 

 
1. Course Objectives-Course Outcomes Relationship Matrix 

(Indicate the relationships by mark “X”) 
 

          Course-Outcomes 
 
Course-Objectives 

1 2 3 4 5 

1 H  M   

2  M    

3   H   

4    M  

5     H 
 
 

2. Course Outcomes-Program Outcomes (POs) & PSOs Relationship Matrix 
(Indicate the relationships by mark “X”) 

P-Outcomes 
 
C-Outcomes 

a b c d e f g h i j k l 
PSO 

1 
PSO 

2 

1 H   H     M    H  
2  H H  H M  M  H H   H 
3 M L   M   H H  M   M 
4 L  M M  L       M  
5  M        M     
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Rubric for Evaluation 
 

 

Performance Criteria 
Unsatisfactory Developing Satisfactory Exemplary 

1 2 3 4 

Research & Gather 
Information 

Does not collect any 
information that 

relates to the topic 

Collects very little 
information some 
relates to the topic 

Collects some 
basic Information 
most relates to the 

topic 

Collects a great deal 
of Information all 
relates to the topic 

Fulfil team role’s duty 
Does not perform 

any duties of 
assigned team role. 

Performs very little 
duties. 

Performs nearly all 
duties. 

Performs all duties of 
assigned team role. 

Share Equally 
Always relies on 
others to do the 

work. 

Rarely does the 
assigned work - often 

needs reminding. 

Usually does the 
assigned work - 

rarely needs 
reminding. 

Always does the 
assigned work 

without having to be 
reminded 

Listen to other team 
mates 

Is always talking—

never allows anyone 
else to speak. 

Usually doing most of 
the talking-- rarely 

allows others to 
speak. 

Listens, but 
sometimes talks 

too much. 

Listens and speaks a 
fair amount. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 







First Internal Examination Marks 

Programme: B Tech  Year: III          Course: Theory              A.Y: 2023-24 

Course: Highway construction and management         Section: A     Faculty Name: Dr. M.S.Siva Kumar

    

S. 

No 

Roll No Objective Marks 

(5) 

Subjective Marks 

(15) 

Total Marks 

(20) 

1 21C11A0101 16 5 21 
2 21C11A0103 12 5 17 
3 21C11A0104 AB AB 0 
4 21C11A0105 19 5 24 
5 21C11A0106 12 5 17 
6 21C11A0107 17 5 22 
7 21C11A0108 19 5 24 
8 21C11A0110 AB AB 0 
9 21C11A0111 13 5 18 
10 21C11A0112 15 5 15 
11 21C11A0114 18 5 23 
12 21C11A0115 18 5 23 
13 21C11A0116 12 5 17 
14 21C11A0117 14 AB 14 
15 21C11A0118 18 5 23 
16 22C15A0101 16 5 21 
17 22C15A0102 20 5 25 
18 22C15A0103 18 5 23 
19 22C15A0104 18 5 23 
20 22C15A0105 15 5 20 
21 22C15A0106 16 5 21 
22 22C15A0107 18 5 23 
23 22C15A0108 13 5 18 
24 22C15A0109 12 5 17 
25 22C15A0110 16 5 21 
 

No. of Absentees:    02  

Total Strength:         25 
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Second  Internal Examination Marks 

Programme: B Tech  Year: III          Course: Theory              A.Y: 2023-24 

Course: Highway construction and management         Section: A     Faculty Name: Dr. M.S.Siva Kumar

    

S. 

No 

Roll No Objective Marks 

(5) 

Subjective Marks 

(15) 

Total Marks 

(20) 

1 21C11A0101 19 5 24 
2 21C11A0103 14 5 19 
3 21C11A0104 AB AB 0 
4 21C11A0105 19 5 24 
5 21C11A0106 17 5 22 
6 21C11A0107 16 5 21 
7 21C11A0108 20 5 25 
8 21C11A0110 AB AB 0 
9 21C11A0111 11 5 16 
10 21C11A0112 18 AB 18 
11 21C11A0114 20 5 25 
12 21C11A0115 20 5 25 
13 21C11A0116 15 5 20 
14 21C11A0117 16 5 21 
15 21C11A0118 20 5 25 
16 22C15A0101 17 5 22 
17 22C15A0102 20 5 25 
18 22C15A0103 20 5 25 
19 22C15A0104 20 5 25 
20 22C15A0105 18 5 23 
21 22C15A0106 19 5 24 
22 22C15A0107 18 5 23 
23 22C15A0108 19 5 24 
24 22C15A0109 16 5 21 
25 22C15A0110 18 5 23 
 

No. of Absentees:    02  

Total Strength:         25 

Signature of Faculty 
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UNIT-I 
TYPES OF HIGHWAY CONSTRUCTION AND LAYERS: Water Bound 
Macadam (WBM), Wet Mix Macadam (WMM), Dry Lean Concrete 
(DLC), Soil Stabilized Roads and Interface treatments. Construction 
techniques and Construction equipment’s. Quality control tests during 
construction of sub grade, sub-base and base courses. IRC 
specifications. 

(CE622PE) HIGHWAY CONSTRUCTION AND MANAGEMENT













What Is WBM Road?
The water bound macadam, commonly abbreviated as WBM, is a type of road, named after John Macadam. It consists of 
raw materials like clean and crushed aggregates, screening and binding materials.
The aggregates are mechanically interlocked by rolling and the screenings and binding materials, are used to fill the voids in 
the aggregates. All the materials are mixed with water.
The mixture of such materials is laid on a well prepared subgrade, sub-base, or on existing road pavement. Water bound 
macadam can be used as a sub-base, base course, or surface course. The thickness of each layer in WBM road ranges 
between 7.5 cm to 10 cm.

According to IRC – 19-1997, a camber of 1 in 48 is provided at the formation level of the subgrade as well as the finished 
surface if the rainfall in that area is not heavy, and if the rainfall is heavy, a camber of is suggested. 1 in 36

https://dailycivil.com/types-of-roads-detailed-classification-of-roads/
https://dailycivil.com/calculate-quantity-binding-wires-1/
https://dailycivil.com/components-road-pavement-structure/
https://dailycivil.com/types-road-camber-advantages-methods-providing-camber-1/


Materials Used In WBM Road
The materials used for the preparation of water 
bound macadam are as follows:
1.Coarse aggregates,
2.Screenings,
3.Binding materials, and
4.Water.
1. Coarse aggregates
The coarse aggregates used for water 
bound macadam are as follows:
Crushed aggregates
Over burnt bricks
Crushed slag
Kankar
Broken stones
Laterite

The table given below shows the maximum permissible values of tests for 
aggregates, required for various layers of pavement.

Sr. No. Test Sub base Base course Surfacing 
course

1 Los Angeles 
abrasion test 60 50 40

2
Aggregate 
impact value 
test

50 40 30

3 Flakiness 
index test  15 15

https://dailycivil.com/types-of-building-materials-used-in-construction/
https://dailycivil.com/types-of-bricks-and-their-uses-in-construction/
https://dailycivil.com/los-angeles-abrasion-test-on-aggregates-abrasion-test-on-aggregates/
https://dailycivil.com/los-angeles-abrasion-test-on-aggregates-abrasion-test-on-aggregates/


Grading numb
er

Aggregate 
size range in 

mm

Sieve size in 
mm

% passing by 
weight

1 90 to 40 100 100
  80 65 – 85
  63 25 – 60
  40 0 -15
  20 0 – 5

2 63 to 40 80 100
  63 90 – 100
  50 30 – 70
  40 0 – 15
  20 0 – 5

3 50 to 20 63 100
  50 95 – 100
  40 35 – 70
  20 0 – 10
  10 0 – 5

Indian Road Congress (IRC) recommended values for size and grading requirements of coarse aggregates used 
in water bound macadam are as given in the table below:



Grading Size of 
screenings Sieve size % By weight 

passing

A 12.5 mm 12.5 mm 100

  10 mm 90 – 100

  4.75 mm 10 – 30

  150 micron 0 – 8

B 10 mm 10 mm 100

  4.75 mm 85 – 100

  150 micron 10 – 30

2. Screenings
The screenings are basically used for filling up the voids in the layer of coarse aggregates. Screenings include aggregates 
of smaller sizes. The screenings are generally the same material as coarse aggregates used in water bound macadam.
The table below states the grading requirements of screenings for water bound macadam.

https://dailycivil.com/how-to-calculate-quantity-of-soil-sand-for-filling-plot-1/


3. Binding Materials
To avoid raveling of aggregates, fine grained materials such as kankar nodules or lime stone dust are used as binding 
materials for the construction of water bound macadam.
When WBM is used as a surface course, the binding materials used in it should have a plasticity index between 4 to 9.
When and where crushable materials such as moorum or soft gravel are used as screenings, binding materials are not 
required.

WBM Road Construction Procedure

1. Preparing the foundation for receiving the WBM course
The foundation supporting the layer of WBM is either the subgrade or sub-base course. It is prepared to the required 
grade and camber. It is cleaned of all the dust particles and loose materials present on it. The foundation, supporting the 
WBM, should be dried.
When the existing road is topped black, furrows are cut at an interval of 1m at an angle of 45 degrees to the centre line of 
carriageway.
2. Lateral confinement of aggregates
The aggregates in WBM are confined because if they are placed on the subgrade, there are possibilities that the 
aggregates may come out due to the load of traffic. It is done by construction of shoulders of thickness similar to the 
thickness of the compacted layer of WBM (7.5 cm).

3. Spreading coarse aggregates

The aggregates should be evenly and uniformly spread on the prepared base in the required amount. They may be 
spread manually or mechanically. The thickness of the layers (compacted) of WBM constructed should not be more than 
75 mm.

https://dailycivil.com/types-of-foundation-1/


4. Rolling
Once the aggregates are spread evenly, the rollers are deployed to carry out the process of compaction. The rollers used 
shall be of 6 to 10 tonnes capacity. The compaction of aggregates should start from the edge of the surface. The aggregates 
are compacted partially then the compaction is paused to permit the application of screening
5. Application of screenings
After partial compaction of aggregates, screenings are applied so that the voids in the aggregates are filled completely. They 
are applied gradually over the surface in three or more applications. Again after applying screenings, dry rolling is resumed 
so that they are completely filled in the voids.

6. Sprinkling and grouting
The surface is sprinkled with water after applying the screenings. The surface is then swept and rolled so that the voids are 
completely filled. If any voids are left empty, additional screenings may be applied.
7. Application of binding materials
After applying the screenings, binding materials are applied in thin layers. Two or more thin layers of binders are applied. 
After the application of each layer of binding materials, water is sprinkled followed by compaction of layers by rollers of 6 to 
10 tonnes capacity.
8. Setting and drying
After all the above mentioned processes, the layer of WBM is allowed to set overnight. Next day the road is inspected and if 
any voids are empty, they are filled and compacted.

https://dailycivil.com/types-of-grouting-in-construction-advantages-application-of-grouting/


Advantages Of WBM Road
The advantages of WBM roads are as follows:

Initially, the construction of WBM road is cheaper.

Locally available materials are used.

No specially trained labours required.

If it is maintained properly, it can take up to 900 tonnes of traffic per day.

Disadvantages Of WBM Road
The disadvantages of WBM roads are as follows:

Higher maintenance cost.

It is permeable. So it causes softening of subsoil and may get damaged during the rainy season.

The life span of WBM roads is less.

It is not able to bear heavy traffic loads



 Defects in WBM 
1.Alligator Cracking.
2.Consolidation of pavement layers.
3.Shear failure.
4.Longitudinal cracking.
5.Frost Heaving.
6.Lack of binding to lowers course.
7.Reflection crushing.
8.Formation of waves and  corrugation.



This work shall consist of laying spreading and compacting clean, crushed, graded aggregate and granular material, pre-mixed with water, to a dense mass on prepared and 

approved granular sub-base in accordance with clause 406 of MORT&H specification.

Wet Mix Macadam is also known as “John Macadam”.

MACHINERY
1.Wet mix plant

2.Dumpers

3.Paver finisher or Motor grader

4.The smooth wheeled vibratory roller of 80 to 100 KN

5.Survey kit

Construction Methodology of Wet Mix Macadam(WMM)

MATERIAL

As per clause 406.2 of MORT&H, the material Wet Mix Macadam to be used for the construction of Wet Mix Macadam (WMM) shall 

satisfy the following requirements.

1.Aggregate impact value shall not be more than 30%.

2.Combined flakiness and elongation indices shall not be more than 35%.

3.The water absorption value of aggregate shall not be more than 2%.

4.Materials finer than 425mocrons shall have a plasticity index (PI) not exceeding 6. 

5.The mix graduation shall be satisfied as per MORT&H table no. 400-13.

5.In other words,  it is a mixture of 40mm, 20mm, 12mm aggregates and dust with the assistance of water.

https://civilyard.com/construction-methodology-of-granular-sub-basegsb/
https://civilyard.com/aggregate-impact-value-test-aiv/
https://civilyard.com/shape-test-on-aggregates/


METHODOLOGY

1.The base of the approved GSB layer shall be leaned off all foreign matter and marking shall be done to its 
length and breadth.
2.The wet mix produced from the plant shall be transported to the site by means of end dumpers.
3.As the mix is laid by means of a paver finisher or motor grader, the string line shall be given as per 
MORT&H intervals to its gradient.
4.The mix shall be unloaded gently into the paver hopper and paving shall be started uniformly, In the 
exceptional case where it is not possible for the paver to be utilized, mechanical means like motor grader may 
be used with prior approval of the engineer,
5.The motor grader shall be capable of spreading the material uniformly all over the surface. For petitions 
where mechanical means can’t be used, manual means as approved by the engineer shall be used only in 
restricted areas.
6.The levels shall be checked just after paving or grading and after compaction with respect to designed 
levels. If there is 7.variation in the levels, the same shall be adjusted in further paving.
While constructing the WMM layer, the proper arrangement shall be made for the lateral confinement of the 
wet mix. 
8.If there is any segregation after spreading or paving, the same shall be rectified by spreading fines before 
rolling. 
9.In either case, the rolling shall be carried out from lower edge to upper edge with 80 to 100KN smooth 
wheeled vibratory roller at a speed not more than 5km/hr.
10.Rolling shall be continued until there are no tyre impressions or drum impressions on the surface and 
specified field densities are achieved.
11.The surface shall be protected from vehicular movement until covered with asphalt layer after the final 
compaction of the WMM layer the same shall be allowed to dry for 24 hours.
12.The surface layer shall be brushed or broomed to loose dust particles until the rough texture is exposed.
13.The top layer shall be primed with approved prime coat material at the rate of 7 to 10kg/10m^2.
14.The laying trail/test section shall be carried out on a suitable area as approved by the Engineer for 
confirming the performance of the mix design and density. The area of the laying trails shall be a minimum of 
100sqm.



QUALITY CONTROL

Quality control for the above work shall be as per table 900-3 of MORT&H specification.

1.The gradation and moisture content of the mix shall be controlled at the plant as per the approved design mix.

2.The compacted surface shall be checked for field density at the frequency of 1 test per 1000sqm. The degree of compaction should not be 

less than 98%

3.The surface shall be checked for levels per MORT&H intervals longitudinally and transversely and the same shall be within +/- 10mm.

4.Surface irregularities shall be checked as per MORT&H clause 900.

ENVIRONMENTAL CONTROL

1.While producing or crushing of aggregates in the crusher plant care should be taken in respect of controlling and 

minimizing flow of dust, noise and use of blasting materials such as dynamites, etc., safety aspects to workers are 

also vital and should be taken of.

2.Care will be taken to prevent spilling of material from the trucks during transportation.

If there is any change in the quality of aggregates or in the gradation of the individual aggregates a fresh mix to be 

worked out. Proper proportioning of materials and production of uniform mix shall be ensured. Proper quality 

control I required to achieve the design mix and adequate compaction in the field.





DRY LEAN CONCRETE  is cement concrete with low slump as well as low cement which is being laid as a first layer for  rigid 
pavement over sub-base (GSB) , rolled & compacted by mechanical means.We will discuss with all sections one by one  as per 
following order:

PROCEDURE OF LAYING DRY LEAN CONCRETE

1.GENERAL 
This work should be carried out accordance with the wants of Contract Specifications and in conformity with the lines, 
grades , drawings or as directed by the Engineer. The work will include furnishing of all plant and equipment, materials , 
labour and performing all operations, in reference to the work as approved by the Engineer.
The design parameters of dry lean concrete , if any will be as stipulated in the contract drawings.

2. REFERENCE
i) Clause 600 of MORT&H – 5th Edition
ii) IRC:SP: 49-2014
iii) IS: 16714-2018
iv) Relevant Approved Drawings

3. EQUIPMENT WITH ESSENTIAL FEATURES
i) Batching Plant
ii) Paver with Electronic Sensor
iii) Dump Trucks
iv) Water Tanker
v) 8-10 Tonne Roller
vi) Hand Tools: Shovels, Broom, Wire brush, Straight edge
vii) Testing Equipment’s: 20 cm dia Density cone, Vibrating Hammer, Cube Moulds, Thermometer.



4. MANPOWER REQUIREMENTS
i) Site Engineer
ii) Surveyor (With Team)
iii) Operators, Supervisors and Laying Team

5. MATERIALS
5.1 Source of Materials
Source the approval of material should be obtained from the Engineer at least 45 days before the scheduled 
commencement of the work. If later it is proposed to obtain the materials from a different source, Engineer will be notified 
for his approval at least 45 days before such materials are to be used.
5.2 Cement
Following sorts of cement could also be used with prior approval of the Engineer.
Ordinary Portland Cement 53 Grade IS:8112 Cement to be used may rather be obtained in bulk form. It will be stored in 
accordance with stipulations contained in Clause 1014.

5.3 Ground Granulated Blast Furnace Slag
GGBS should be used from approved source & complying the requirements of IRC SP: 49-2014
5.4 Aggregates
Aggregates for lean concrete will be crushed material complying with IS: 383. The aggregates will not be alkali reactive. 
The limits of deleterious materials will not exceed the requirements set out in IS: 383.

a)Coarse aggregate
Coarse aggregates will consist of clean, hard, strong, dense, non-porous and durable pieces of crushed stones or 
crushed gravel . The maximum size of the coarse aggregate will be 26.5 mm. The water absorption of coarse aggregate 
shall not exceed 3%.



b)Fine aggregate
The fine aggregate will consist of clean, natural sand or crushed stone sand or a combination of the two and will conform to 
IS: 383. Fine aggregate will be free from soft particles, clay, shale, loam, cemented particles, mica, organic and other foreign 
matter. The water absorption of coarse aggregate shall not exceed 3%.
The material after blending will conform to the grading as indicated in Table -1 of IRC SP 49-2014

5.5WATER
Water used for mixing and curing of concrete will be clean and free from 
injurious amounts of oil, salt, acid, substance or other substances  armful 
to the finished concrete. It will meet the requirements stipulated in IS: 
456.
5.6 Proportioning of Materials for the Mix
The mix will be proportioned with a maximum aggregate cement ratio of 
14:1. The water content will be adjusted to the optimum as per Clause 
4.2 of IRC SP 49 for facilitating compaction by rolling. The strength and 
density requirements of concrete will be determined in accordance with 
Clause 7.1 of IRC SP 49-2014 by making trial mixes.

5.7 Cement Content
The minimum cementitious   content in the lean concrete will not be less than 140 kg/cum. of concrete. If using GGBS 
minimum cement content shall not be less than 100 kg/m3.If this minimum cement content is not sufficient to produce 
concrete of the specified strength, it will be increased as necessary to obtained the strength.



5.8 Concrete strength
The average compressive strength of each consecutive group of 5 cubes made in accordance with IR: SP:49-2014 will not be 
less than 7 MPa at 7 days. In addition, the minimum compressive strength of any individual cube will not be less than  5.5 
MPa at 7 days. The design mix complying with these requirements shall be worked out before start of work.
5.9 Sub-grade
The sub-grade will conform to the grades and cross sections shown on the drawings and will be uniformly compacted to the 
design strength in accordance with these specifications and specification stipulated in the contract. The lean concrete 
sub-base shall not be laid on a poor sub-grade , if any must be properly back-filled and compacted as per specification. As far 
as possible, the construction traffic will be avoided on the prepared sub-grade. A day before placing of the sub-base, the 
sub-grade surface will be given a light sprinkling  of water and rolled with one or two passes of a smooth wheeled roller after 
a lapse of 2-3 hours in order to stabilize loose surface and then check for compliance.

5.10 Construction
The pace and program of the lean concrete sub-base construction will be matching suitably with the program of 
construction of the cement concrete pavement over it. The sub base will be overlaid with cement concrete pavement only 
after 7 days after sub-base construction.
5.11 Batching and mixing
The batching plant will be capable of proportioning the materials by weight, each type of material being weighed 
separately. The cement from the bulk stock will be weighed separately from the aggregates. The capacity of batching and 
mixing plant should be at least 25 % higher than the proposed capacity for the laying arrangements & batching and mixing 
plant should have necessary automatic controls to ensure accurate proportioning and mixing. Other types of mixers will be 
got approved subject to demonstration of their satisfactory performance during the trial length.



6.0 Trial Stretch
A trial stretch shall be made to the required width and minimum of 60 metre length . The trial length shall contain 
construction of at least one transverse construction joint involving hardened concrete and sub-base to be laid 
subsequently, so as to demonstrate the soundness of the procedure. In one day not more than 30 m of trial stretch shall be 
laid. The in-situ density of the freshly laid concrete shall be determined by sand replacement method by making 3 density 
holes at equal distances that diagonally bisects the trial length, these shall not be made in the strip of 500 mm from the 
edges. The average of these shall be considered as 100%, and with this the field density of the regular work shall be 
compared. The hardened concrete may be cut for 3m width in the trial length and reversed to check the bottom surface for 
any segregation or honey-combing, if found necessary adjustments shall be made in the mix design.

6.1 Transportation and placing
The plant mix concrete shall be transported by sufficient number of trucks to ensure continuous, uniform supply of 
concrete to feed the laying Equipment. The mix shall be protected from the weather, by covering the tippers/dumpers with 
tarpaulin during the transit. The lean concrete shall be laid to the required widths, grades,camber and thickness with 
self-propelled, electronic sensor or mechanical paver.

6.2 Compaction
The compaction shall commence as soon as the concrete laid and levelled to the full width till there is no further movement 
under the roller and the surface is closed. In addition to the number of passes required for compaction, there shall be a pass 
without vibration as preliminary pass and another at the end as final pass. The minimum dry density obtained shall be 97% 
of that achieved in trial length, and at a distance of 500 mm from edge it shall be 95% of that achieved in the trial length. 
The finished surface should be inspected immediately, and all loose, segregated or defective areas if any ,shall be corrected 
by using fresh lean concrete. 



7.0 Quality Control Testing and Acceptance
Curing
As soon as the lean concrete surface is completed, curing shall commence.
a) Curing shall be done by covering the surface by hessian cloth in two layers which shall be kept continuously moist for 7 
days by sprinkling water.

b) If water-curing is not possible, the curing shall be done by spraying with liquid curing compound. The curing compound 
shall be white pigmented type with water retention index of minimum 90 percent, when tested in accordance with the 
test method given in Annexure-A of IRC SP 49 -2014 To check the efficiency of the curing compound, the supplier shall be 
required to provide the test certificate from a recognized laboratory. Curing compound shall be sprayed immediately after 
when rolling is complete & the surface shall also  be covered with wet hessian for three days.

2)Tolerance  
The tolerances for thickness shall be ± 10 mm.
3)Density
The dry density of the laid material shall be determined from density holes at locations equally spaced along a diagonal that 
bisects each 2000 sq.m or part thereof, of material laid each day. It shall not be less than 97% of design density .The control 
of strength shall be exercised by taking samples of dry lean concrete for making cubes at the rate of 3 samples for each 1000 
sq.m or part thereof laid each day. The cube samples shall be compacted, cured and tested in accordance with IS: 51 6.
8.Safety Requirements/Measures
DLC laying team will wear personal protective equipment while producing, transporting and laying the mix. All safety 
measures will be taken as per approved plan.
 



Advantages оf Dry Lean Concrete
1.Provides even and stronger supto deformation.
2.It has excellent improved load transfer efficiency at the joints.
3.Helps in all weather conditions.
4.There is a final reduction in the depth of the slab due to the DLC as a base layer.
port to the hard floor.
It has a high resistance









































Construction techniques and Construction equipment’s
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• UNIT-II
BITUMINOUS CONSTRUCTIONS: Types of bituminous layer constructions: SDBC, BC, BM, 
DBM, Slurry seal and micro surfacing. Selection of wearing course under different climatic 
and traffic conditions, IRC specifications, construction 
procedures, tests on various bituminous mixes, Construction equipment’s,  Quality Control
during and post construction of bituminous pavements and IRC specifications





Semi dense bituminous concrete (SDBC) is a continuously graded mix, which can be 
used as binder course or wearing course in a flexible pavement. Cold SDBC 
technology is a highly engineered solution for construction of layer of 25-40 mm 
thickness.

Explanation: Semi-dense bituminous concrete (SDBC) is a type of asphalt concrete that 
is commonly used in road construction and pavement surfacing. SDBC is a mixture of 
aggregates (such as crushed stone, gravel, or sand) and bitumen (a black, sticky 
substance that is derived from crude oil

It is obtained either as a residue from the distillation of petroleum or from natural 
deposits. Asphalt consists of compounds of hydrogen and carbon with minor 
proportions of nitrogen, sulfur, and oxygen.

































































































































SELECTION OF WEARING COURSE UNDER DIFFERENT CLIMATIC AND TRAFFIC 
CONDITIONS,





































































UNIT-III 

TYPES OF PAVEMENT CONSTRUCTION PROCEDURE: Construction of 
Cement Concrete pavement Constructions (IRC:15). Introduction to 
continuously reinforced, Prestressed and Steel Fiber Reinforced (SFRC) 
Pavements, Methods of construction of joints in concrete pavements, 
IRC and MORTH specifications, Pavement and overlay construction. 
Construction techniques and Construction equipment’s, Quality control 
tests during and post construction of concrete pavements



•Rigid pavement:

• Rigid pavement refers to a type of road surface that consists of a solid layer of 
concrete. It is commonly used for highways, airports, and other high-traffic areas due 
to its ability to withstand heavy loads and provide a durable driving surface.

• Types of Transverse Joints:
Contraction joints
Expansion joints
Warping joints
Construction joints.

• Purpose of joints in rigid pavement:
Joints can be considered as intentional cracks and are provided where the cracking is 
most likely. These joints relieve stresses, thus preventing uncontrolled cracks. Provisions 
are made at the joints to provide wheel load transfer.



Role of IRC :



Introduction





























IRC:15 refers to the Indian Roads Congress (IRC) code for the construction of cement concrete pavements. 

• Site Preparation:
The site should be cleared of any vegetation, debris, and loose soil.
The subgrade should be compacted to the required density and profile to support the pavement structure.
Subgrade preparation may include grading, compaction, and moisture control.

• Base and Sub-base Preparation:
The base course provides additional support and stability to the pavement structure.
The sub-base, if required, is placed and compacted to the specified density.
The base and sub-base materials should meet the specified gradation and quality requirements.

• Formwork and Reinforcement:
Formwork is erected to define the shape and dimensions of the pavement.
Reinforcement, such as steel bars or fibers, may be used to enhance the tensile strength and crack resistance of the concrete pavement, 
especially in heavy traffic areas.

• Concrete Mix Design:
The concrete mix design is crucial for achieving the desired strength, durability, and workability of the pavement.
The mix design includes selecting appropriate cement, aggregates, water-cement ratio, admixtures (if needed), and proportions to meet the 
specified requirements.

• Concrete Placement:
Before concrete placement, the formwork should be inspected and cleaned to ensure proper adhesion and finish.
Concrete is typically placed using equipment like concrete mixers, pumps, or trucks.
Proper consolidation techniques, such as vibration, are employed to eliminate voids and achieve uniform density.



• Finishing and Texturing:
After concrete placement, the surface is leveled and finished using screeds and floats.
Texturing techniques, such as brooming or tining, are applied to enhance skid resistance and drainage.
• Curing:
Curing is essential to maintain moisture and temperature conditions favorable for concrete hydration and strength 
development.
Various curing methods, such as water curing, curing compounds, or curing membranes, may be used based on project 
requirements.

• Joint Construction:
Joints are installed to control cracking and accommodate thermal expansion and contraction.
Types of joints include contraction joints, construction joints, and expansion joints, each serving specific purposes.

• Quality Control and Testing:
Quality control measures, including sampling and testing of materials, concrete mix, and finished pavement, are implemented 
throughout the construction process.
Testing methods may include slump tests, compressive strength tests, flexural strength tests, and thickness checks.

• Protection and Maintenance:
Once the pavement is constructed, it should be protected from traffic until it gains sufficient strength.
Regular maintenance, such as crack sealing, joint repair, and surface treatments, is crucial for extending the pavement's service 
life.
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UNIT-IV 

HILL LANDSIDES: Causes and control measures: Hill road 
construction practices, Construction of bituminous and cement 
concrete roads at high attitudes, Hill road drainage. Construction 
techniques and Construction equipment’s, Quality control tests 
during and post construction of Hill Roads.





























If the side of hill contains ridges and valleys, it will have to be provided with salient and 
re-entrant curves. A salient curve is a convex curve with its convexity on the outer edge of 
the road at the ridge of hillside. A re-entrant curve is a concave curve at the valley of the 
hillside. Fig. 3 shows the salient and re-entrant curves. Due to these ridges and valleys, the 
visibility on a hill road is less and the traffic has to be very careful while negotiating the 
salient and re-entrant curves in succession. Otherwise, there are chances of fatal accidents 
to occur at these points. To improve the visibility at a salient curve, some portions of the hill 
may even be cut down.



GEOMETRIC STANDARDS OF HILL ROADS
The roads in the hilly areas require special attention in fixing up the standards for geometric 
design because of various factors, such as types of vehicles using the road, total daily tonnage, 
difficulty in construction, type of surface to be provided, topography of the area, etc.



















































The most significant challenge in infrastructure development in these areas relates to the 
execution of civil engineering construction works. Restricted and frequently-interrupted 
working seasons, limited availability of skilled manpower in remote locations, challenging 
weather and terrain conditions, coupled with a significant diurnal variation in temperature, 
make the execution of both cementitious and bituminous works even more challenging. 
Some of the innovative and new techniques utilized by BRO to overcome these challenges 
are described below.











Fig. 9 shows the layout plan of catch water drain, sloping drain and cross-drainage work. 
The water from the hill slope is intercepted and diverted through the catch water drains 
which are running parallel to the roadway. The catch water drains are usually provided with 
a gradient of 1 in 50 to 1 in 33 to avoid high water velocity and possible wash out. The 
water from the catch water drains is led to the cross-drainage works through the sloping 
drains.

The cross-drainage works are in the form of culverts, scuppers or causeways. They are 
constructed under the road and usually at right angle to it. For collecting the stones and 
debris and for preventing scour, the catch pits may be provided at the head of small cross 
drains. The floor level of catch pit may be kept about 300 mm below the sill of the culvert.









UNIT-V 
PAVEMENT EVALUATION: Structural and functional evaluation of 
pavements, Introduction to IRI, Bump Integrator, Benkelman 
Beam and Falling weight deflectometer, Overlay design by 
Benkelman beam tests, Distress types in bituminous and 
concrete pavements, causes of distresses, Maintenance 
Problems and their remedial measures
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