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B.M.S COLLEGE OF ENGINEERING, BENGALURU-19 
(Autonomous College under VTU) 

 

 

DEPARTMENT OF CIVIL ENGINEERING 

VISION OF INSTITUTE 

 

Promoting prosperity of mankind by augmenting human resource capital through Quality 

Technical Education & Training 

 

MISSION OF INSTITUTE 

 

Accomplish excellence in the field of Technical Education through Education, Research 

and Service needs of society. 

 

VISION OF THE DEPARTMENT 

 

To be an excellent center for imparting quality higher education in Civil Engineering for 

a constantly changing societal needs with credibility, integrity and ethical standards. 

 

MISSION OF THE DEPARTMENT 

 

Accomplish excellence in curricular, co-curricular activities with a committed faculty 

through teaching and research which creates technically competent and dedicated civil 

engineers to serve their surroundings with pride. 
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Programme Outcomes (POs): 

 

Graduates Attributes (GAs) form a set of individually assessable outcomes that are the 

components indicative of the graduate's potential to acquire competence to practice at the 

appropriate level. The GAs of PG programmes are examples of the attributes expected 

from a graduate of an accredited programme. The Graduate Attributes of PG programmes 

of the NBA are as following: 

 

Programme Outcomes (POs): 

 

PO1: An ability to independently carry out research /investigation and development 

work to solve practical problems 

 

PO2: An ability to write and present a substantial technical report/document 

 

PO3: An ability to demonstrate mastery in the domain of the specialization of the 

program 

 

 

  



 
 

B.M.S COLLEGE OF ENGINEERING, BENGALURU-19 
(Autonomous College under VTU) 

DEPARTMENT OF CIVIL ENGINEERING 

 
TYPICAL STRUCTURE OF CURRICULUM  

M.Tech in Civil Engineering (Transportation Engineering and Management) 
 (CREDIT DISTRIBUTION) 

 

Semester 
Basic 

Science 

Professional 

Core 

Professional 

Elective 

Profession 

Core 

Laboratory 

Non-

credit 

course 

Skill 

Enhancement 

Course 

Internship Project Total  

Common semesters (I & II) 

I 4 6 6 2 1 unit - - - 18 

II - 13 6 2 - 1 - - 22 

Total  4 (5%) 19 (24%) 12 (15%) 4 (5%) - 1 (1%) - - 40 (50%) 

Options for semester III & IV (A, B, C) 

IIIA - - 9 - - - 3 - 12 

IVA - - - - - - 12 16 28 

Total  4 (5%) 19 (24%) 21 (26%) 4 (5%) - 1 (1%) 15 (19%) 16 (21%) 80 

IIIB - - 3 - - - 11 6 20 

IVB - - 6 - - - - 14 20 

Total  4 (5%) 19 (24%) 21 (26%) 4 (5%) - 1 (1%) 11 (14%) 20 (25%) 80 

IIIC - - 12 - - - - 6 18 

IVC - - - - - - - 22 22 

Total 4 (5%) 19 (24%) 24 (30%) 4 (5%) - 1 (1%) - 28 (35%) 80 
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BMS COLLEGE OF ENGINEERING, BANGALORE – 560019 

Autonomous Institute Affiliated to VTU 

DEPARTMENT OF CIVIL ENGINEERING 

M.Tech in Civil Engineering (Transportation Engineering and Management) - Scheme- 2024 

I Semester 

 

Course Type Course Code Course Title 
Credits  Marks 

L T P Total CIE SEE Total 

BSC MCV101 Numerical Methods and Optimization Techniques 3 1 0 4 50 50 100 

PCC MCV102 Artificial Intelligence and Applications in Civil Engineering 3 0 0 3 50 50 100 

PCC MCV105 Traffic Engineering 3 0 0 3 50 50 100 

PEC MCV114X Professional Elective – I 3 0 0 3 50 50 100 

PEC MCV115X Professional Elective – II 3 0 0 3 50 50 100 

PCCL MCVL108 Pavement Materials Laboratory 0 0 2 2 50 50 100 

NCMC MRMI107 Research Methodology and IPR (Online) - - - - - - - 

 Total 15 1 2 18 300 300 600 
L-Lecture Hours; T-Tutorial Hours; P-Practical Hours 

BSC – Basic Science Course, PCC – Professional Core Course, PEC – Professional Elective Course, PCCL – Profession Core Course Laboratory, NCMC – Non-Credit Mandatory Course,  

 

Professional Elective – I Professional Elective – II 

Course 

Code 
Course Title 

Course 

Code 
Course Title 

MCV114A Mechanisation in Construction MCV115A Construction Project Management 

MCV114B RS & GIS in Environmental Engg MCV115B Solid and Hazardous Waste Management 

MCV114C Urban Transportation Planning MCV115C Geometric Design of road infrastructure 

  MCV115D Pavement Materials 
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BMS COLLEGE OF ENGINEERING, BANGALORE - 560019 

Autonomous Institute Affiliated to VTU 

DEPARTMENT OF CIVIL ENGINEERING 

M.Tech in Civil Engineering (Transportation Engineering and Management) - Scheme- 2024 
 

II Semester 

 

Course Type Course Code Course Title 

Credits  Marks 

L T P Total CIE SEE Total 

PCC MCTE201 Analysis & Design of Pavements 3 0 0 3 50 50 100 

PCC MCTE202 Pavement Evaluation and Management 2 1 0 3 50 50 100 

PCC MCTE203 Traffic Flow Theory 3 0 0 3 50 50 100 

PCC MCTE204 Travel Behavior Modeling 3 1 0 4 50 50 100 

PEC MCTE215X Professional Elective - III 3 0 0 3 50 50 100 

PEC MCTE216X Professional Elective - IV 3 0 0 3 50 50 100 

PCCL MCTEL207 Traffic Measurement Laboratory 0 0 2 2 50 50 100 

SEC MCTE258 Introduction to Civil 3D 0 0 1 1 50 50 100 

 Total 17 2 3 22 400 400 800 
L-Lecture Hours; T-Tutorial Hours; P-Practical Hours 

BSC – Basic Science Course, PCC – Professional Core Course, PEC – Professional Elective Course, PCCL – Profession Core Course Laboratory, NCMC – Non-Credit Mandatory Course, 

SEC – Skill Enhancement Course: Skill Enhancement Course means a course designed to provide value-based or skill-based knowledge and should contain both theory and lab/hands- 

on/training/fieldwork. The main purpose of these courses is to provide students with life skills in the hands-on mode to increase their employability. 

   

Professional Elective – III Professional Elective – IV 

Course Code Course Title Course Code Course Title 

MCTE215A Road Safety Engineering MCTE216A Transportation Economics 

MCTE215B Low Volume Roads  MCTE216B Transport Policy and Financing 

MCTE215C GIS for Transportation MCTE216C Multimodal Transportation Systems 
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BMS COLLEGE OF ENGINEERING, BANGALORE - 560019 

Autonomous Institute Affiliated to VTU 

DEPARTMENT OF CIVIL ENGINEERING 

M.Tech in Civil Engineering (Transportation Engineering and Management) - Scheme- 2024 
 

III Semester (A) 
 

For the students who are willing to take up a two-semester duration Industry/Research Internship leading to Project work /start-up 

Course Type Course Code Course Title 

Credits  Marks 

L T P Total CIE SEE Total 

PEC MCTE311X 
Professional Elective – V (Online/MOOCs/NPTEL 

Course 12 weeks Duration) 
3 0 0 3 - - 100 

PEC MCTE312X 
Professional Elective – VI (Online/MOOCs/NPTEL 

Course 12 weeks Duration) 
3 0 0 3 - - 100 

PEC MCTE313X 
Professional Elective – VII (Online/MOOCs/NPTEL 

Course 12 weeks Duration) 
3 0 0 3 - - 100 

INT MINT384 
Industry/Research Internship Leading to Project work 

/start-up 
0 0 3 3 100 - 100 

 Total 9 0 3 12 100 - 400 
 

 

BMS COLLEGE OF ENGINEERING, BANGALORE - 560019 

Autonomous Institute Affiliated to VTU 

DEPARTMENT OF CIVIL ENGINEERING 

M.Tech in Civil Engineering (Transportation Engineering and Management) - Scheme- 2024 
 

IV Semester (A)  

 

Course Type Course Code Course Title 

Credits  Marks 

L T P Total CIE SEE Total 

INT MINT481 Research/Industry Internship leading to Project work /start-up 0 0 12 12 50 50 100 

PROJ MPRJ482 Major Project 0 0 16 16 50 50 100 

 Total 0 0 28 28 100 100 200 
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INT: Industry/ Research Internship leading to the project work /startup PROJ: Project work outcome of Internship (Project Phase-II is Viva voce 

SEE). Taking up a two-semester Industry/Research Internship that leads to project work or a start-up can be a highly rewarding experience for 

students. It allows them to apply theoretical knowledge in practical settings, gain valuable industry or research experience, and potentially develop 

innovative solutions or business ideas. Here are some key steps and considerations for students pursuing such an internship: 

Industry Internship (B): The main objective of the industry internship is to ensure that the intern is exposed to a real-world environment and 

gain practical experience. Often, it may be a practical exposure to the theory that has been learned during the academic period. The industry 

internship helps students understand of analytical concepts and tools, hone their skills in real-life situations, and build confidence in applying the 

skills learned. 

Research Internship (B): A research internship is an opportunity for students or early career professionals to gain hands-on experience in 

conducting research under the guidance of a mentor or within a research team. These internships can take place in academic institutions, research 

organizations, government agencies, or private companies. 

Research/Industry Internship (A): In the third-semester Students have to be in touch with a guide/mentor/coordinator and regularly submit the 

report referred to the progress internship. Based on the progress report the Guide/Mentor/coordinator has to enter the CIE marks at the end of the 

III semester. At the beginning of the IV semester, students have to define the project topic out of the learning due to the Internship, upon 

completion of the project work he/she has to attend the SEE at the parent Institute. 

Internship Leading to Start-up (A): An internship that leads to a startup is an exciting pathway, blending real-world experience with 

entrepreneurial ambition. Here’s a comprehensive guide to transitioning an internship experience into launching your startup: 1) Maximize your 

internship experience, 2) Identifying Viable Business Ideas, 3) Research and Validation 4) Building a Business Plan 5) Networking and 

Mentorship 6) Securing Funding 7) Establishing Startup 8) Launching and Marketing. By following these steps, you can effectively transition 

from an internship to launching a successful startup. This journey requires dedication, resilience, and a willingness to learn and adapt. 

 

Online/MOOCs/NPTEL courses: MOOCs/NPTEL courses of 12 weeks duration are the courses that will be displayed on www.online.vtu.ac.in. 

These courses selected should not be the same as those studied in the first and second semesters of the program. The student will not be eligible 

to get their degree if they unintentionally select online courses that match previously finished courses. These courses are not considered for the 

vertical progression. Qualifying for these courses and earning the credits is a must for the award of the degree. Alternatively online courses could 

also be floated by faculties that could be parallelly conducted during the III semester (during internship). 

 

 

 

 

 

http://www.online.vtu.ac.in.the/
http://www.online.vtu.ac.in.the/
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BMS COLLEGE OF ENGINEERING, BANGALORE - 560019 

Autonomous Institute Affiliated to VTU 

DEPARTMENT OF CIVIL ENGINEERING 

M.Tech in Civil Engineering (Transportation Engineering and Management) - Scheme- 2024 
 

III Semester (B) 
 

For the students who are willing to take an Industry Internship for one-semester duration and independent project work next semester 

Course Type Course Code Course Title 

Credits  Marks 

L T P Total CIE SEE Total 

PEC MCTE311X 
Professional Elective – V (Online/MOOCs/NPTEL 

Course 12 weeks Duration) 
3 0 0 3 - - 100 

INT MINT382 Industry/Research Internship  0 0 11 11 50 50 100 

PROJ MPRJ383 Major Project Phase – I 0 0 6 6 50 50 100 

 Total 3 0 17 20 100 100 300 
 

 

 

BMS COLLEGE OF ENGINEERING, BANGALORE - 560019 

Autonomous Institute Affiliated to VTU 

DEPARTMENT OF CIVIL ENGINEERING 

M.Tech in Civil Engineering (Transportation Engineering and Management) - Scheme- 2024 
 

IV Semester (B)  

 

Course Type Course Code Course Title 

Credits  Marks 

L T P Total CIE SEE Total 

PEC MCTE411X Professional Elective – VI  3 0 0 3 50 50 100 

PEC MCTE412X Professional Elective – VII  3 0 0 3 50 50 100 

PROJ MPRJ483 Major Project Phase – II 0 0 14 14 50 50 100 

 Total 6 0 14 20 150 150 300 
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BMS COLLEGE OF ENGINEERING, BANGALORE - 560019 

Autonomous Institute Affiliated to VTU 

DEPARTMENT OF CIVIL ENGINEERING 

M.Tech in Civil Engineering (Transportation Engineering and Management) - Scheme- 2024 
 

III Semester (C) 
 

For the students who are willing to take a research-leading paper publication in Q1/Q2/Q3 Journals and to a PhD Registration 

Course Type Course Code Course Title 

Credits  Marks 

L T P Total CIE SEE Total 

PEC MCTE311X 
Professional Elective – V (Online/ MOOCs/NPTEL 

Course 12 weeks Duration) 
3 0 0 3 - - 100 

PEC MCTE312X 
Professional Elective – VI (Online/ MOOCs/NPTEL 

Course 12 weeks Duration) 
3 0 0 3 - - 100 

PEC MCTE313X 
Professional Elective – VII (Online/ MOOCs/NPTEL 

Course 12 weeks Duration) 
3 0 0 3 - - 100 

PEC MCTE314X 
Professional Elective – VIII (Online/ MOOCs/NPTEL 

Course 12 weeks Duration) 
3 0 0 3 - - 100 

PROJ MPRJ385 Major Project Phase – I 0 0 6 6 50 50 100 

 Total 12 0 6 18 50 50 500 
 

 

BMS COLLEGE OF ENGINEERING, BANGALORE - 560019 

Autonomous Institute Affiliated to VTU 

DEPARTMENT OF CIVIL ENGINEERING 

M.Tech in Civil Engineering (Transportation Engineering and Management) - Scheme- 2024 
 

IV Semester (C)  

 

Course Type Course Code Course Title 

Credits  Marks 

L T P Total CIE SEE Total 

PROJ MPRJ481 Major Project Phase – II 0 0 22 22 50 50 100 

 Total 0 0 22 22 50 50 100 
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Professional Elective – V (MCTE311X) Professional Elective – VI (MCTE312X/MCTE411X) 

Course Code Course Title Course Code Course Title 

MCTE311A Online/MOOCs/NPTEL Course – 12 Weeks MCTE312A Online/MOOCs/NPTEL Course – 12 Weeks 

MCTE311B Innovative Practices in Road Construction MCTE411A Road Infrastructure Project Report Preparation 

MCTE311C Road Construction Planning and Management MCTE411B Intelligent Transportation Systems  

MCTE311D 
Quality Control and Quality monitoring in 

Road Construction 
MCTE411C Optimization Methods in Transportation 

    

Professional Elective – VII (MCTE313X/MCTE412X) Professional Elective – VIII (MCTE314X) 

Course Code Course Title Course Code Course Title 

MCTE313A Online/MOOCs/NPTEL Course – 12 Weeks MCTE314A Online/MOOCs/NPTEL Course – 12 Weeks 

MCTE412A Pavement Construction and Technology   

MCTE412B Transportation System Management 

MCTE412C Environmental Impacts of Transportation 

  

Sample list of MOOCs/NPTEL Courses 

Sustainable Transport Systems (IITR) 

Artificial Intelligence and Machine Learning in Materials 

Engineering (IITK) 

Sustainable Engineering Concepts and Life Cycle Analysis 

(IITKGP) 

Railway Engineering (IITR) 
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Course 

Name 

NUMERICAL 

METHODS AND 

OPTIMIZATION 

TECHNIQUES 

Course 

Code 
MCV101 

SEE 

Duration 

03 

hours 

Credits 04 L – T – P 3 – 1 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 Apply appropriate statistical decision-making testing tools in the data analysis 

CO – 2 
Conceptualize and solve real world problems using discrete/continuous 

distributions 

CO - 3 Formulate and solve Linear programming problems 

CO – 4 Solve first order differential equations using numerical methods 

 

UNIT-1 

Fundamentals of statistics: Various Statistical Measures – Statistical methods, scope and 

limitations, population and sample, frequency distribution – measure of central tendency- 

Measures of Dispersion – Mean, Median, Mode, Standard deviation, Coefficient of 

Variation, skewness, Moments and Moment generating functions. Graphical description – 

area, pie, bar, line, scatter charts, Boxplots – quartiles and percentiles and their applications. 

  

(08 Hours) 

UNIT-2 

Hypothesis testing: Hypothesis testing: Principle of hypothesis testing, Confidence interval, 

level of significance, Power of a test, Central limit theorem, One-sample tests – Mean test and 
variance test, Type-I & II errors, Two-sample tests – Independent and paired sample tests, Test for 

distributions – Chi-squared test. 

(10 Hours) 

 

UNIT-3 

Random variables: Random variables: Permutation and Combinations, Random experiments, 

Sample space, events, Concepts of probability, Axioms of probability, important theorems on 

probability, Discrete and continuous random variables, Probability Mass Function, Probability 
Density Function and Cumulative Density Function, Distributions, Bernoulli, Binomial, Poisson 

and Normal distributions. 

(10 Hours) 
 

UNIT-4 
Types of distributions: Curve fitting and linear regression. Introduction to optimization 

techniques, nature and characteristics of operation research; Introduction to Linear 

programming, graphical solution, solution by simplex and revised simplex technique. 

(09 Hours) 
  

UNIT-5 

Functions of random variables: Numerical Solutions: Solution of Ordinary differential 

equations: Euler's method, and Rangakutta, Taylor’s series method. Solutions for Integral 
Equations: Trapezoidal rule, Simpson’s 1/3rd rule.   

(08 Hours) 
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REFERENCES: 

 Bilal M. Ayyub. Richard H. McCuen. Probability, Statistics, and reliability for 

Engineers and Scientists. CRC Press. Taylor and Francis Group, 3rd edition. 

 Kumar Moluguram and G. Shanker Rao. Statistical Techniques for Transportation 

Engineering. BS Publications. 

 Gupta, S.C. and Kapoor V.K. Fundamentals of Mathematical statistics, Sultan 

Chand and Sons, 1978. 

 Medhi J (1982) Introduction to statistics. New age publications, New Delhi. 

 Walpole R. E. and R. H. Mayers (1982): Probability and statistics for Engineers and 

Scientists. Wiley Intl. 2002. 

 Johnson R and G. Bhattacharya (1985): Statistics – principles and methods. John 

Wiley, N Y. 

 Ross S. M. Probability and statistics for Engineers. Wiley Int. Edition. 
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Course 

Name 

ARTIFICIAL 

INTELLIGENCE AND 

APPLICATIONS IN 

CIVIL ENGINEERING 

Course 

Code 
MCV102 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 
Comprehend the structure and functioning of Artificial Intelligence, including 
various architectures and learning algorithms, and apply ANN techniques to model 

and solve real-world environmental engineering problems. 

CO – 2 
Apply the principles of Fuzzy Logic and apply the same in handling uncertainty 

and imprecision in environmental engineering problems. 

CO - 3 
Implement computer vision and image processing techniques, and be able to 

implement computer vision methods for automated inspection, monitoring, and 
assessment of changes in environment. 

 

UNIT-1 
Introduction to AI: Introduction to AI, definition of AI, Historical evolution of AI, AI types, brief 

introduction to the branches of AI, Machine learning, Natural Language processing, computer 
vision, robotics, expert systems, Artificial neural networks and deep learning, evolutionary 

computation, cognitive computing, and swarm intelligence.  

 (08 Hours) 

UNIT-2 
Machine Learning: Introduction to ML, Machine learning process model, Concept learning, 

general-to specific ordering, version spaces, inductive bias, general to specific ordering, 
introduction to different kinds of machine learning, supervised, unsupervised, semi supervised, 

reinforcement, transfer learning and federated learning. The related algorithms under each type of 

ML, Applications of different ML techniques in Environmental Engineering. Well posed learning 
problem, designing a learning system, examples. 

(10 Hours) 

 

UNIT-3 
Artificial neural networks (ANN): Introduction, biological motivation, appropriate problems in 
ANN learning, perceptron’s, the representational power of perceptions, multilayer networks, back 

propagation. Introduction to recurrent neural networks, and deep learning. Illustrative real-world 

examples on applications of neural networks in Civil Engineering. 

(10 Hours) 
 

UNIT-4 
Learning under uncertainty and ambiguity: Fuzzy logic, linguistic variables, fuzzy sets, 

membership functions, fuzzy set operations, fuzzy expert systems, fuzzification, defuzzification, 

fuzzy rules, fuzzy inferences. Fuzzy inference system, Illustrative examples of engineering 

applications of fuzzy logic with specific reference to Civil Engineering. 

(09 Hours) 
  

UNIT-5 
Introduction to Computer Vision: Definition and scope, history and evolution, Image acquis ion, 

image representation (grey scale and color), basic operations like filtering, thresholding. Primitives 
of image processing, geometric primitives, 2d Transforms, 3D transforms, photometric image 

formation, lighting, reflectance and shading, the digital camera, sampling and aliasing. Applications 

of computer vision in Civil Engineering. 

  (08 Hours) 
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REFERENCES: 

 Margaret A Boden, Artificial Intelligence, Academic Press London, 1996. 

 Stuart Russel, Peter Norvig, Artificial Intelligence- A modern approach, II Edition, 

Pearson Education, 2003. 

 Tom.M.Mitchel, Machine Learning, Indian Edition, Mc_Graw Hill, 2017 

 Timoty.J.Ross , Fuzzy Logic and Engineering Applications, III edition, Wiley 

Publications, 2011. 

 Richard Selizski, Computer Vision –Algorithms and Applications, Spinger 

Publications, 2011 

 Kothari DwarkadasPralhaddas, SamuiPijush, Artificial Intelligence in Civil 

Engineering, Lambert Academic 

 Publishing, 2012. 

 Nikos D. Lagaros and VagelisPlevris, Artificial Intelligence Applied in Civil 

Engineering, MDPI, 2022. 

 Paul D.Harrison, Artificial Intelligence Applications in Material Science and 

Engineering, Kindle Edition, 2023.  
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Course 

Name 

TRAFFIC 

ENGINEERING 

Course 

Code 
MCV105 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 
Conceptualize/visualize the road traffic in terms of fundamental traffic flow 

parameters and measure them on the field. 

CO – 2 
Analyze and evaluate the performance of interrupted and uninterrupted 

transport facilities based on appropriate measures of effectiveness 

CO - 3 
Design, Analyze and evaluate the performance of signalized and 

uncontrolled intersections. 

 

UNIT-1 

Introduction to Traffic Engineering: Fundamental parameters of traffic flow and their 

relation – speed, density, volume. Fundamental definitions of traffic terminologies. Travel 

time, headway, spacing, time-space diagram – vehicle trajectory, Time mean speed and 

Space mean speed, Traffic flow and capacity, Vehicle classes.  

Traffic measurement procedures: Measurement at a point – traffic volume, data analysis, 

Concepts of ADT and AADT, Measurement over a short section – percentile speeds, design 

speed and speed distributions, Measurement along a length of a road – density and travel 

time measurement, automated measurement – GPS, loop detectors, video analysis, moving 

observer method, Vehicular Trajectory Extraction – Image Processing, Bluetooth sensors, 

Drone cameras for pedestrians, Raspberry Pi, Traffic Data extractors (e.g., DatafromSky).  

(10 Hours) 

UNIT-2 

Capacity analysis and LOS determination 

Introduction to the concept of Passenger car equivalents (PCEs), Importance of Capacity 

and LOS. Introduction to Indo HCM – Capacity analysis and LOS determination of 

Interurban roads, highways and Expressways. 

(08 Hours) 

UNIT-3 

Uncontrolled Intersection 

Uncontrolled intersection – Types, yielding behavior, critical gap/lag, follow-up time, 

Delay measurement and Critical gap estimation using Raff’s method/OTM. Capacity and 

LOS of Uncontrolled Intersections.  

(08 Hours) 

UNIT-4 

Signalized Intersection: Traffic Intersection control, Principles of traffic control. 

Elements of traffic signal, Design principles of a traffic signal – Webster and IRC methods, 

Evaluation of traffic signals – Delay models. Vehicle actuated signals and Area Traffic 

Control System (ATCS). 

(08 Hours) 
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UNIT-5 

Pedestrian facilities 

Introduction, policies and acts, scope, principles, walking-friendly city, design standards. 

Facilities at intersection, school zone, transit stations. Implementation and maintenance, 

management and enforcement and audits. 

(08 Hours) 

 

REFERENCES: 

 Traffic Engineering and Transportation Planning, Kadiyali L.R., Khanna Publishers, 

2011, Ninth Edition. 

 Principles of Transportation Engineering, Partha Chakraborty, and Animesh Das, PHI 

Learning, 2017, Second Edition. 

 Traffic Engineering, Roger P. Roess, Elena S. Prassas, William R. McShane, 4th 

Edition, Pearson Education, Inc. 

 Traffic Flow Fundamentals, May, A.D., Prentice Hall, 1990. 

 Fundamentals of Transportation Engineering, Papacostas, C. S. (1987), Prentice Hall.  

 NPTEL course on Traffic Engineering & Management by Dr. Tom V. Mathews, IIT 

Bombay. 

 Latest Editions of Relevant Indian Roads Congress (IRC) Publications. 
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Course 

Name 

REMOTE SENSING 

AND GIS IN 

ENVIRONMENTAL 

ENGINEERING 

Course 

Code 
MCV114B 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 
Understand the basic principles, interpretation, processing and analysis of remote 

sensing data 

CO – 2 Apply the knowledge of GIS for explicating various environmental problems. 

 

UNIT-1 

Fundamentals and Platforms of Remote Sensing 

Remote sensing: Introduction to remote sensing, components, working principle, active 

and passive remote sensing, remote sensing sensors-classification. 

Platforms: Space-borne, air-borne and ground level remote sensing, satellites types, 

characteristics of orbits 

(08 Hours) 

UNIT-2 

Electromagnetic Radiation and Remote Sensing Data Interpretation 

Electromagnetic radiation: energy interactions with atmosphere, energy interactions with 

earth’s surface, atmospheric windows, spectral reflectance curves of earth features and 

spectral, spatial, temporal and radiometric resolutions. 

Data interpretation: Pictorial and digital data formats, true colour composite and false 

colour composite images, Interpretation elements: first order, second order and third order 

elements, interpretation keys, and interpretation method. 

(08 Hours)        

UNIT-3 

Processing and Analysis of Remote Sensing Data 

Data Processing: Image Pre-processing: Radiometric, Geometric and Atmospheric 

corrections 

Data Analysis: Image registration: linear and non-linear, image enhancement: contrast 

stretch, density slicing, edge enhancement, spatial filtering, image filtering: low pass filter, 

band pass filter, high pass filter, image transformation: NDVI, image classification: 

supervised and unsupervised and accuracy assessment.  

(08 Hours) 

UNIT-4 

Geographical Information System and GPS 

GIS: introduction, functions, advantages and limitations, components: hardware, software, 

data, methods and user, tasks: input, manipulation, management, query-analysis and 

visualization, spatial data models: raster, vector, tin and dem models and attribute data 

models: hierarchical, network, object-oriented and relational.  

GPS: Components and working principle of global positioning system. 

(08 Hours) 

UNIT-5 

Applications of Remote Sensing and GIS: Environmental impact assessment, 

Environmental siting of industries, environment degradation assessment. solid waste 

management, land cover classification and changes, urban development, disaster 

monitoring and management and forest fire mapping. 
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(08 Hours) 

REFERENCES: 

 

 Lillies and T.M. and Kiefer, R.W., “ Remote Sensing and Image Interpretation”, John 

Wiley and Sons, 1994. 

 Burrough, P.A. and McDonnell, R.A., “Principles of Geographical Information 

Systems”, Oxford University press, 1998 

 Lintz,J. and simonet, “ Remote sensing of Environment”, Addison Wesley Publishing 

Company, 1994. 

 Mishra H.C., (1997), “GIS Handbook”, GIS India, Shanthi Nivas, Hyderabad.  

 Syed R. Qasim, Edward M. Motley & Guang Zhu, “Water Works Engineering: 

Planning, Design and Operation”, Eastern Economy Edition, PHI Learning Private 

Limited, New Delhi.  

 e-sources: NPTEL portal: https://archive.nptel.ac.in/courses/105/103/105103193/ 

https://nptel.ac.in/courses/105103193 
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Course 

Name 

URBAN 

TRANSPORTATION 

PLANNING 

Course 

Code 
MCV114C 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 
Design questionnaires, Plan and administer surveys required to collect urban 

travel related information.  

CO – 2 
Calibrate travel mode choice models and apply route assignment techniques to a 

network with an estimated OD demand. 

CO - 3 Develop trip generation and trip distribution models. 

 

UNIT-1 

Urban Transportation System Planning: Conceptual Aspects – Introduction, 

Transportation – Various Means of travel, History and Timeline, Significant milestones, 

Modern Transportation systems, Urban Transportation problems, Transportation Planning 

Process (Morphology), Definition-Factors to be considered, systems approach. 

Transport Surveys: Study Area-Zoning principles, Types of movement, Sample size 

computation, Sampling techniques, Various Origin-Destination survey techniques, 

Questionnaire design, Survey administration.  

(08 Hours) 

UNIT-2 

Trip Generation and Distribution:  Factors governing trip production and attractions, 

Developing trip generation models - Application of Regression Analysis, Category 

analysis/Cross Classification techniques – Case study. TransCAD/Cube Examples. 

(08 Hours)        

UNIT-3 

Trip Distribution Analysis: Basis of Trip Distribution, Network, Impedance function and 

computation, Synthetic models - Gravity Model of Trip Distribution – Production and 

Attraction constrained models, Doubly Constrained Gravity Model, Calibration of Gravity 

Model, Modeling of Stratified Urban Trip Distribution – Case study, Growth factor models, 

Fratar and Furness methods. TransCAD/Cube Examples.  

(08 Hours) 

UNIT-4 

Modal Split and Mode Choice Modelling – Aggregate and Disaggregate Mode-choice 

Model, Trip-End and Trip-Interchange mode split models, Logit Model of Mode Choice, 

Modeling of Binary and multinomial Choice Situation, Case Study of Modeling Mode 

Choice, Calibration of Logit Model of Mode Choice. TransCAD/Cube Examples.  

(08 Hours) 

UNIT-5 

Route Assignment: Highway Network Description, Route Choice Behavior, Wardrope’s 

principle, The Minimum Path, Algorithms – Dijkstra’s Algorithm, Moore’s algorithm, 

Assignment Techniques - All or Nothing Assignment, Multipath Traffic Assignment, 

Capacity Restrained Traffic Assignment, User equilibrium and System optimal assignment. 

TransCAD/Cube Examples.   

(09 Hours) 
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REFERENCES: 

 

 Ortúzar, Juan de Dios & Willumsen, Luis. (2011). Modelling Transport, Fourth Edition. 

John Wiley & Sons. 

 Adib K. Kanafani (1983). Transportation Demand Analysis.  McGraw-Hill series in 

Transportation.  

 C. S. Papacostas, Panos D. Prevedouros (2001). Transportation Engineering and 

Planning. Prentice Hall.  

 Kadiyali, L. R., `Traffic Engineering and Transportation Planning' - Khanna 

Publication, New Delhi, 2009 

 Jotin Khisty and B. Kent Lall “Transportation Engineering –An Introduction- PHI, New 

Delhi, 3rd Indian Edition, 2006. 

 James H Banks – “Introduction to Transportation Engineering, TMH, New Delhi 2011 

 Institute of Traffic Engineers - An Introduction to Highway Transportation 

Engineering 'New York., 1982. 
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Course 

Name 

GEOMETRIC 

DESIGN OF ROAD 

INFRASTRUCTURE 

Course 

Code 
MCV115C 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 Plan the geometric elements for varying conditions of roads 

CO – 2 Design the geometric elements of rural, urban arterials and intersections. 

 

UNIT-1 

Introduction 

Introduction: Classification of rural highways and urban roads. Objectives and 

requirements of highway geometric design. Design Control and Criteria. Facilities for 

pedestrians, bicycles, buses and trucks.        

(08 Hours) 

 

UNIT-2 

Cross Section Elements  

Pavement surface characteristics, cross slope, width of pavement, medians, kerbs, road 

margins, width of formation, right of way and typical cross section of roads. Design 

Elements - Sight distances - types, analysis, factors affecting, and measurements.   

(08 Hours) 
 

UNIT-3 

Horizontal alignment 

Design considerations for rural and urban arterials, freeways, and other rural and urban 

roads - design speeds, volumes, levels of service and other design considerations - Stability 

at curves, superelevation, widening, transition curves; curvature at intersections, Problems. 

(08 Hours) 

 

UNIT-4 

Vertical alignment 

Gradient, ramps, design of summit and valley curves, combination of vertical and 

horizontal alignment including design of hair pin bends, design of expressways, IRC 

standards and guidelines for design. Problems.  

     (08 Hours) 

 

UNIT-5 

Design of Intersections 

Characteristics and design considerations of at-grade intersections; Different types of 

islands, channelization; median openings; Rotary intersections; Grade separations and 

interchanges - types, warrants, adaptability and design details; Interchanges - different 

types, ramps.  

(08 Hours) 
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REFERENCES: 

 Highway Engineering, Khanna S.K, Justo CEG, Veeraragavan A., 10th Edition, 2015, 

Khanna Publishers. 

 A Policy on Geometric Design of Highways and Streets, (The Green Book) 6th Edition, 

American Association of State Highway and Transportation Officials (AASHTO) 

Publishers, 2011. 

 Geometric design projects for Highways: An Introduction, John G Schoon, 2nd Edition, 

American Society of Civil Engineers Press. 

 Relevant Indian Roads Congress Code Books (IRC). 
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Course 

Name 

PAVEMENT 

MATERIALS 

Course 

Code 
MCV115D 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 Able to understand the influence of different materials used in road construction 

CO – 2 Characterize the materials for design based on the properties 

CO - 3 Able to design bituminous and concrete mixtures 

 

UNIT-1 

Soil and Subgrade 

Soil as a Highway Material – Classification - Index Properties and Engineering Properties 

– Expansive Soils and Stabilization Techniques 

(08 Hours) 

 

UNIT-2 

Aggregates: Origin, classification, requirements, properties and tests on road aggregates, 

concepts of size and gradation - design gradation, maximum aggregate size, aggregate 

blending to meet specification. 

(08 Hours) 

        

UNIT-3 

Bitumen and Modified Bitumen: Origin, preparation, properties and chemical 

constitution of bituminous road binders; requirements – Viscoelastic models for 

characterization of bitumen. 

Bituminous Emulsions and Cutbacks: Preparation, characteristics, uses, types, tests and 

applications.   

(08 Hours) 

 

UNIT-4 

Bituminous Mixes: Introduction-Various types of bituminous mixes- Desirable properties 

of Mix Design- Requirements - design methods using Rothfuch’s Method and STAB tool- 

Marshall Stability Analysis of Bituminous Mixture- Introduction to Superpave mix design 

method, Warm and Cold mixtures. 

(08 Hours) 

 

UNIT-5 

Concrete Mix: Cementitious materials - properties of ingredients of concrete – Aggregates 

– Admixtures – Geopolymers – Mix design of Pavement Quality Concrete, Pervious 

Concrete. Alternate Pavement Materials – Pond Ash, FlyAsh, Shredded plastic, Glass etc. 

(08 Hours) 
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REFERENCES: 

 V.N.S Murthy, Advanced Foundation Engineering, 2017, First Edition, CBS Publishers 

and Distributors. 

 Pritvi Singh Kandhal, Bituminous Road Construction in India,2020, PHI, New Delhi. 

 Donald P. Coduto, Geotechnical Engineering – Principles and Practices, Pearson 

Education, Asia. 

 Khanna, S.K., and Justo, C.E.G., `Highway Engineering', Nem Chand and Bros. 

Roorkee 

  Ken W  Day, James Alfred, Barry Hudson, Concrete Mix Design, Quality Control and 

Specification, 2017, 4th edition, CRC Press.  

 RRL, DSIR, `Soil Mechanics for Road Engineers', HMSO Publication 
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Course 

Name 

PAVEMENT 

MATERIALS 

LABORATORY 

Course 

Code 
MCVL108 

SEE 

Duration 

03 

hours 

Credits 02 L – T – P 0 – 0 – 2 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 
Apply knowledge of properties of road aggregates and binders in conducting 

various laboratory tests 

CO – 2 
Design bituminous mix with Rothfutch method considering the required 

specifications. 

 

UNIT-1 

Subgrade: 

Identification of Soil type - Basic Tests-Gradation-dry and wet-Hydrometer Analysis- 

Atterberg Limits-Specific Gravity Test -Bulk Density- Compaction Test. Sand 

Replacement Method-Core Cutter method – Triaxial and Shear Test- CBR Test 

 

UNIT-2 

Coarse Aggregate:  

Gradation- Routhfutch Method- Shape tests-Aggregate Impact Test- Los Angeles Abrasion 

Test – Compressive strength of Aggregates- Specific Gravity Test and Water Absorption 

Test 

 

UNIT-3 

Bitumen: 

Penetration Test-Ductility Test- Softening point Test-Flash and Fire Point Test- Viscosity 

test- Stripping Test- Thin Film Oven Test. 

 

UNIT-4 

Bituminous Mix: 

Marshall Stability Mix Design-Analysis- Interpretation of Graphs  

 

UNIT-5 

Cement Concrete:  

Basic tests on Ingredients of concrete - Cement Concrete Mix Design-Tests on PQC 

 

REFERENCES: 

 Highway Material Testing – S K Khanna- C.E.G. Justo and A. Veeraragavan, 

Nemchand Bros- Rookee, 2012. 

 Relevant IS and IRC Code books. 
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Course 

Name 

ANALYSIS AND 

DESIGN OF 

PAVEMENTS 

Course 

Code 
MCTE201 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 
Analyze and compute stresses and strains in a flexible pavement and rigid 

pavement 

CO – 2 Design of flexible and rigid pavements 

 

UNIT-1 

Introduction 

Introduction, Types and component parts of pavements, Highway and airport pavements, 

basic characteristics of materials used in pavements, CBR and plate bearing tests, 

Resilient Modulus, fatigue tests. 

(08 Hours) 

UNIT-2 

Stresses and Deflections in Flexible Pavements 

Factors affecting design and performance of flexible pavements – wheel load, ESWL and 

EWL factors, application of elastic theory, stresses, deflections/strains in single, two and 

three and multi – layer system. Pavement behavior under transient traffic loads. Problems 

on above. 

(08 Hours) 

UNIT-3 

Flexible Pavement Design Methods for Highways 

Different Methods – Empirical, mechanistic-empirical and theoretical design approaches, 

IRC, AASHTO and Asphalt Institute, Overlay designs – BBD and FWD - Problems on 

above. 

(08 Hours) 

UNIT-4 

Stresses in Rigid Pavements 

Introduction-Factors affecting design and performance of pavements-Important 

Definitions- Types of stresses and causes, factors influencing the stresses; general 

considerations in rigid pavement analysis, EWL, wheel load stresses, warping stresses, 

frictional stresses, combined stresses. Problems on above. 

(08 Hours) 

UNIT-5 

Rigid Pavement Design 

Types of joints in cement concrete pavements and their functions, joint spacing; design of 

CC pavements, design of joint details for longitudinal joints, contraction joints and 

expansion joints. IRC method of design by stress ratio method. Design of continuously 

reinforced concrete pavements, Problems on above. 

(08 Hours) 
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REFERENCES: 

 Highway Engineering, Khanna S.K, Justo CEG, Veeraragavan A, 10th Edition, 2015, 

Khanna Publishers. 

 Principles of Pavement Design, Yoder, E.J., and Witczak, 2nd ed. John Wiley and Sons, 

1975. 

 Pavement Analysis and Design, Yang H. Huang, 2nd edition, Pearson Education, Inc 

 Thickness Design – Asphalt Pavements for Highways and Streets, Manual Series No. 

1, Asphalt Institute, Kentucky, USA, 1999, Ninth Edition. 

 Latest Editions of Relevant Indian Roads Congress (IRC) Publications. 
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Course 

Name 

PAVEMENT 

EVALUATION AND 

MANAGEMENT 

Course 

Code 
MCTE202 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 2 – 1 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 Identify the factors influencing performance of pavements 

CO – 2 Carry out structural and functional evaluation of pavements 

CO - 3 Explain the use of models for pavement management 

CO - 4 Develop a framework for efficient pavement management system 

 

UNIT-1 

Introduction: Structural and functional requirements of flexible and rigid pavements; 

pavement distress; different types of failures, causes. 

Evaluation of Surface Condition: Methods of measurement of skid resistance, 

unevenness, ruts and cracks. Pavement surface condition evaluation by physical 

measurements, by riding comfort and other methods; their applications. 

(08 Hours) 

UNIT-2 

Introduction: Definition -Components of Pavement Management Systems, Essential 

features. 

Pavement Management Levels and functions: Ideal PMS- Network and Project levels of 

PMS-Influence Levels- PMS Functions- Function of Pavement evaluation. 

(08 Hours) 

UNIT-3 

Evaluation of Functional Performance: Serviceability Concept - Development of 

Serviceability Index- Present Serviceability Index (PSI)- Riding Comfort Index (RCI)- 

Roughness- Roughness Components- Evaluation Equipment- Universal Roughness 

standard -Techniques-International Roughness Index (IRI) – Application of Roughness 

Data at Network level and Project Level. 

(10 Hours) 

UNIT-4 

Evaluation of Pavement Structural capacity: Basics of pavement structural evaluation- 

Non-Destructive Testing and Analysis—Condition Surveys- Distress-Destructive 

Structural Analysis- Application at Network and Project Levels-Methods and Equipment- 

Combined Measures of Pavement Quality-Concept-Methods of developing a combined 

index-limitations. 

(08 Hours) 

UNIT-5 

Establishing Criteria: Need- Characteristics- effect of changing criteria- examples-

Prediction models for pavement deterioration-Need-measures to be predicted-

requirements-Basic types of Prediction Models.  

Expert Systems and Pavement Management: Applications of expert systems for 

managing pavements, expert system for pavement evaluation and rehabilitation, 

knowledge-based expert systems, case studies. 

(10 Hours) 
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REFERENCES: 

 Ralph Haas, Ronald Hudson Zanieswki. Modern Pavement Management, Kreiger- 

Publications, New York, 1992. 

 Yang, Design of Functional Pavements, McGraw Hill Book Co. 

 Ralph Haas and Ronald W. Hudson, 'Pavement Management System', McGraw Hill     

Book Co. 1978. 

 Khanna Justo and Veeraragavan, Test Book of Highway Engineering, Nemchand 

Brothers, Roorkee - 2011 

 Yoder, E.J., and Witczak, Principles of Pavement Design, 2nd ed. John Wiley and Sons, 

1975. 

 Relevant NCHRP Reports, IRC codes. 
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Course 

Name 

TRAFFIC FLOW 

THEORY 

Course 

Code 
MCTE203 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 - 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 
Analyze, apply and develop empirical/theoretical microscopic and 

macroscopic traffic flow models 

CO – 2 Analyze small and large traffic stream disturbances using q-k and x-t charts. 

CO - 3 
Apply queuing theory in formulating and solving problems related to real 

world queuing systems 

 

UNIT-1 

Traffic Stream Parameters: Macro and microscopic traffic parameters – Speed, Density, 

flow, TMS, SMS, Equations of traffic flow, Relation between traffic flow parameters, 

Time-space diagram and Vehicular Trajectory.  

 

(08 Hours) 

UNIT-2 

Macroscopic Traffic flow models: Macroscopic traffic flow models, Empirical and 

Theoretical traffic flow models – Greenshield, Greenberg, Northwestern, Underwood 

models, Single regime and multi regime models. 

 

(08 Hours) 

UNIT-3 

Microscopic traffic flow model: Car following model, Pipes model, Forbes model, 

Response stimulus models, Car following simulation, Vehicle arrival models, Optimal 

target velocity model, Psycho physical model, Stability analysis, Fluid flow models. 

 

(09 Hours) 

UNIT-4 

Differential equations in traffic flow: Continuity equations, Partial differential equations 

(PDE) of traffic flow – Solving Linear PDE, Solving non-linear PDE, Shockwaves and its 

application. 

(08 Hours) 

UNIT-5 

Queuing theory: Incident analysis, Probabilistic analysis of traffic flows, Gap acceptance 

models, Random queuing systems, Analysis of MM1 queues. 

(08 Hours) 
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REFERENCES: 

 Fundamentals of Transportation and Traffic Operations, CS Daganzo -Emerald, Inc., 

2008.  

 Introduction to Modern Traffic Flow Theory and Control, Boris S. Kerner, Springer, 

2009, First Edition.  

 Traffic Flow Theory and Control, Drew, DR., McGraw Hill Book Company, 1976.  

 Highway Capacity Manual, Transportation Research Board, Washington, DC, 2010.  

 Principles of Highway Engineering and Traffic Analysis, Fred L. Mannering, and Scott 

S. Washburn, Jhon Wiley & Sons, 2013, Fifth Edition.  

 Traffic Engineering, Roger P. Roess, Elena S. Prassas, and William R. McShane, 

Pearson, 2019, Fifth Edition. 

 Traffic Flow Fundamentals, May, A.D., Prentice Hall, 1990 (Digitized in 2007)  

 Traffic Flow Theory: A Monograph, Gerlough DL and Huber MJ., TRB special report 

165, 1992. 
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Course 

Name 

TRAVEL BEHAVIOR 

MODELING 

Course 

Code 
MCTE204 

SEE 

Duration 

03 

hours 

Credits 04 L – T – P 3 – 1 - 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 
Develop disaggregate count/choice models for each travel dimension - trip 

frequency, destination, mode and route choice. 

CO – 2 

Develop both simple (binary and multinomial choice) and advanced 

analytical discrete choice models (Probit, Nested logit, Mixed logit, Latent 

class etc.) 

 

UNIT-1 

Trip frequency models – Regression based models - Simple linear regression models, 

multiple linear regression models, Interpretation of coefficients, assumptions in linear 

regression model, Segmental analysis.  

 

(08 Hours) 

UNIT-2 

Introduction to Discrete choice models – Elements of decision-making process, 

Consumer utility theory – deterministic and probabilistic choice theory, Specification of 

deterministic and random components of utility, Binary logit model, Multinomial logit 

model, Derivatives and Elasticities, IIA property of MNL, Red-bus Blue-bus paradox. 

 

(10 Hours) 

UNIT-3 

Unordered Discrete Choice models - Specification and estimation of discrete choice 

models (MNL, MNP, NL etc.) model using RStudio and NLOGIT, Behavioral inferences 

from the model, Empirical application of discrete choice theory for mode choice, route 

choice and Destination choice contexts. 

(10 Hours) 

UNIT-4 

Ordered Choice models – Identification, Taste variation, Substitution patterns and 

disadvantages of IIA, Nested logit models – Nesting structures, Ordered Discrete choice 

models – Ordered Probit/Logit, Latent class models, Random Parameters logit model etc. 

Apollo package (RStudio).  

(08 Hours) 

 

UNIT-5 

Activity Based models – Introduction to Activities, Tours and Trips; Tours, Individuals 

and Representative Individuals. The Activity Based Modeling (ABM) System, Population 

Synthesis, Monte Carlo and Probabilistic Processes, Structuring Activities and Tours, 

Solving ABM, Refining Activity or Tour Based Models, Extending Random Utility 

Approaches. 

(08 Hours) 
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REFERENCES: 

 Akiva, B., Discrete Choice Analysis: Theory and Application to Travel Demand, MIT 

Press, 1985. 

 Alan Geoffrey Wilson. Optimisation in Location and Transport Analysis, John Wiley 

& Sons, 1981 (Digitized: 31 March 2011) 

 Harry Timmermans, Progress in Activity Based Analysis, Elsevier Science, 2005. 

 Michael A. Florian, Lecture Notes in Economics &amp; Mathematical Systems: Traffic 

Equilibrium Methods, Proceedings of the International Symposium Held at the 

Université de Montréal, Springer, 1976 

 Oppenheim, N., Urban Travel Demand Modelling: From Individual Choices to general 

Equilibrium, John Wiley and Sons, Inc., 1995 (Digitized 29 June 2011) 

 Orturzar, J., and Willumasen, L. G., Modelling Transport, Wiley Publishers, 2011. 

 Kenneth Train. Discrete Choice methods with Simulation.  
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Course 

Name 

ROAD SAFETY 

ENGINEERING 

Course 

Code 
MCTE215A 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 Acquire knowledge of statistical methods in Road Safety Analysis 

CO – 2 
Apply safety principles in the provision, improvement and maintenance of 

roads to prevent accidents through road safety audit. 

CO – 3 
Evaluate the effectiveness of various management techniques adopted in 

reducing road accident. 

 

UNIT-1 

Introduction to Road Safety  

Road accidents, Trends – Global and Indian level, Human factors and road user limitations, 

Basic Characteristics of Motor-Vehicle Traffic, Speed and its effect on road safety; Vehicle 

factors; Highway safety in India. 

(08 Hours) 

 

UNIT-2 

Data Collection and Analysis of Crash Data 

Before-after methods in crash analysis, Recording of crash data, Crash Causation, Collision 

diagrams; Accident Investigation and Analysis; Statistical Methods in Road Safety 

Analysis – Regression Method & Poisson Method; Black Spot Identification and 

Investigations, Case Studies.  

(08 Hours) 

UNIT-3 

Road Safety Audits 

Key elements of a road safety audit, Road Safety Audits & Investigations, Work Zone 

Traffic Management Plans; Crash investigation and analysis, Methods for identifying 

hazardous road locations, Case Studies 

 (08 Hours) 

 

UNIT-4 

Road Signs and Marking 

Classification, Location of Signs, measures of sign effectiveness, Types of visual 

perception, sign regulations, sign visibility, sign variables, Text versus symbols. Role of 

Road markings, Classification, visibility. Delineators, Traffic Impact Attenuators, Road 

side rest areas, Safety Barriers, Traffic Aid Posts. 

(08 Hours) 

UNIT-5 

Incident Management and Road Safety Issues 

Introduction, Characteristics of Traffic Incidents, Types of Incidents, Impacts, Incident 

management process, Incident traffic management, Road safety issues and various 

measures for road safety; Effective Road Signs and Street Lighting, Safety in urban areas; 

Public transport and safety; Cost of Road Accidents. 

(08 Hours) 
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REFERENCES: 

 Transport Planning and Traffic Safety: Making Cities, Roads, and Vehicles Safer, 

Geetam Tiwari, and Dinesh Mohan, CRC Press, 2016, First Edition. 

 Kadiyali, L.R., Traffic Engineering and Transport Planning, Khanna Publications, New 

Delhi, 2009. 

 Handbook of Road Safety Measures, Second Edition, Rune Elvik, Alena Hoye, Truls 

Vaa, Michael Sorenson, Emerald Group Publishing, 2009. 

 Latest Editions of Relevant Indian Roads Congress (IRC) Publications. 

 Road Safety by NCHRP. 
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Course 

Name 

LOW VOLUME 

ROADS 

Course 

Code 
MCTE215B 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 Design low volume road geometrics 

CO – 2 Identify appropriate materials and cost-effective technologies for LVRs. 

CO – 3 Analyze and design flexible and rigid pavements for LVRs. 

 

UNIT-1 

Low Volume Road Network Planning: Significance, definition, characteristics of LVRs, 

terminology used in LVRs, PMGSY, development of LVRs in India, rural roads vision 

2025, international scenario of LVRs developments, Master plan and core network 

concepts, network planning of LVRs and models, detailed project report preparation, 

environmental issues, and GIS-based rural road network planning. 

(08 Hours) 

 

UNIT-2 

Geometric Design of LVRs: Topography and physical features, traffic, geometric design 

standards for LVRs with particular reference to PMGSY, Hill Road standards, design 

concepts and criteria, cross-sectional elements, CD works, horizontal alignment, vertical 

alignment, and traffic engineering requirements, international recommendations, 

experience, and various countries standards on LVRs geometric designs and case studies.  

(08 Hours) 

UNIT-3 

Marginal and New Materials: Overview of conventional materials, waste materials, 

source of marginal materials, guidelines, subgrade stabilization, dealing with poor 

subgrades, framework for appropriate use of marginal materials, new technologies and their 

design aspects, Geosynthetic applications, functions, and design methods. 

 (08 Hours) 

 

UNIT-4 

Pavement Design of LVRs: LVR design principles, vehicle classifications, traffic 

volumes, ESALs per vehicle class, design traffic classes, pavement design methods for 

LVRs, empirical approaches, AUSTROADS pavement, AASHTO, US MEPDG, flexible 

and rigid pavement using IRC methods, and gravel road design in the Indian context. 

(08 Hours) 

UNIT-5 

Construction and Specifications of LVRs: Conventional construction methods, 

specifications, new technologies, construction methods and benefits, case studies, low-cost 

construction techniques, quality control and assurance mechanism, and MoRD 

specifications. 

(08 Hours) 
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REFERENCES: 

 Low Volume Road Engineering: Design, Construction and Maintenance, Robert A., 

Douglas, CRC Publishers, 2018, Ninth Edition. 

 Low-Volume Roads Engineering: Best Management Practices Field Guide, Gordon 

Keller and James Sherar, USDA Forest Service / USAID, 2003. 

 Guidelines for Geometric Design of Low Volume Roads, American Association of 

State Highway and Transport Officials, Washington, DC, 2019, Second Edition. 

 An Introduction to Transportation Planning, Michael J. Bruton, Routledge Library 

Editions: Global Transport Planning, 2021. 

 Guidelines for Design and Construction of Cement Concrete Pavements for Low 

Volume Roads, IRC: SP62, Indian Road Congress, New Delhi, 2014, First Revision. 

 Guidelines for the Alignment Survey and Geometric Design of Hill Roads IRC: 52, 

Indian Road Congress, New Delhi, 2019, Third Revision. 

 Guidelines for the Design of Flexible Pavements for Low Volume Rural Roads, Indian 

Road Congress, IRC: SP72, New Delhi, 2015, First Revision. 

 Guidelines on Tree Plantation along Rural Roads IRC: SP103, Indian Road Congress, 

New Delhi, 2014. 

 Principles of Pavement Design, Yoder, E.J., and Witczak, M.W., Wiley India Pvt. Ltd., 

New Delhi, India, 2012, Second Edition. 

 Rural Road manual, IRC: SP20, Indian Roads Congress, New Delhi, 2002. 

 Specifications for Rural Roads, Ministry of Rural Development, Indian Road Congress, 

New Delhi, 2014, Fifth revision. 
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Course 

Name 

GIS APPLICATIONS 

IN 

TRANSPORTATION 

Course 

Code 
MCTE215C 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 Represent Transportation Data in GIS Environment 

CO – 2 Analyze Transport Networks 

CO – 3 Model spatial and transportation facilities in GIS 

 

UNIT-1 

GIS data type and structure: GIS definition, components, data types, spatial and attribute 

data models, DBMS, file formats, geodatabase. Representing surfaces: DEM, DTM, TIN, 

contours. Projections and coordinate reference systems. 

(08 Hours) 

UNIT-2 

GIS operations: Operations with raster data: local, neighbourhood and zonal operations, 

over lay analysis, heatmap. Operations with Vector data: Buffering, union, intersect, 

dissolve, and merge, Overlay, zonal statistics. Multi-layer analysis: overlay, raster 

calculator. Geo-referencing techniques, visualization and data query, preparation of maps 

(08 Hours) 

UNIT-3 

Spatial analysis and modelling: Transportation Data Capture and Data Products; 

Transportation Data Integration; Spatial Data Quality; Network representation of a 

Transportation System; Spatial and Network aggregation, Linear referencing methods and 

systems. 

(08 Hours) 

 

UNIT-4 

GIS modelling for traffic analysis: Travel time modelling, Population Catchment area 

analysis, route planning, shortest path, land use zoning, Site selection using travel time and 

transport data, Facility location within networks. 

(08 Hours) 

UNIT-5 

GIS-Based Analysis for Transportation Planning: Urban sprawl analysis; 

Transportation Data Models for Intelligent Transport Systems (ITS) and related 

Applications. ITS Architectures and Geographic Information; Integrating GIS and ITS. 

Managing traffic congestion with GIS: Case studies 

(08 Hours) 
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REFERENCES: 

 Geographic Information Systems for Transportation (GIST): Principles and 

Applications, Miller HJ and Shaw SL, Oxford University Press, 2001. 

 Geographical Information Systems for Urban and Regional Planning, Henk J. Scholten 

and John Stillwell, Springer, 2010. 

 Adaptation of Geographic Information Systems for Transportation, NCHRP Report 

359, TRB, Washington, DC, 1993. 

 Concepts and Techniques of Geographic Information Systems, C.P.Lo, Albert K. W. 

Yeung, Pearson, 2016, Second Edition. 

 Geographic Information Systems Applications in Transit: A Synthesis of Transit 

Practice, TCRP Synthesis 55, TRB, 2004. 

 GIS in Transportation, Thill JC, Transportation Research Part C, 2000. 

 GIS Support Transportation System Planning, Simlowitz H.J., International GIS 

Sources Book 

 Implementation of Geographic Information Systems (GIS) in State DOTs: An NCHRP 

Digest of the Essential Findings from the Interim Report on NCHRP Project 20-27 

'Adaptation of Geographic Information Systems for Transportation', Issue 180 of 

Research results digest, Alan Paul Vonderohe, Alan Travis, and Robert Smith, TRB, 

1991. 

 Use of Advanced Geospatial Data, Tools, Technologies, and Information in 

Department of Transportation Projects: A Synthesis of Highway Practice, NCHRP 

Synthesis 446, TRB 2013. 
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Course 

Name 

TRANSPORTATION 

ECONOMICS 

Course 

Code 
MCTE216A 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO - 1 Interpret the basic concepts of microeconomics and apply it to highway 

economics.  

CO – 2 Evaluate and analyze the economics feasibility amongst project alternatives.   

CO – 3 Examine supply, demand and appraise the worth of a project.  

 

UNIT-1 

Introduction: Concepts and Principles of Engineering Economics, Identification and 

Measurements of Highway Benefits, Highway Transportation Costs, Road User Costs and 

Benefits. Introduction to PPP, Concepts of BOO, BOT, BOOT, Road User Cost Study in 

India.  

(08 Hours) 

 

UNIT-2 

Evaluation of Engineering Alternatives: Basic Formulae, Present Worth Method, Future 

Worth Method, Annual Equivalent Cost Method. Characteristics and Limitations of the 

Different Methods of Economic Analysis, Problems on above. Break Even Analysis-

Sensitivity Analysis. Case studies and problems. 

(08 Hours) 

 

UNIT-3 

Methods of Economic Analysis: Methods - Benefit Cost Ratio, Net Present Value, Internal 

Rate of Return, First Year Rate of Return. Basic Characteristics, Illustrative applications on 

above Methods of Economic Analysis, Comparison of the Methods of Analysis. 

(08 Hours) 

 

 

UNIT-4 

Depreciation Concepts: Depreciation Cost, Accounting Methods, Salvage Value 

Estimation, Depreciation, Problems, Life Cycle Cost Analysis. 

(08 Hours) 

 

UNIT-5 

Supply and Demand: Concept-Definition-Factors affecting Demand and Supply- Shift in 

Demand and Supply- Transportation demand Model-Equilibrium - Elasticities –

determination of Elasticity from regression analysis - Consumer Surplus- Marginal Cost-

Average Cost - Pricing - Concept of Road Pricing - Problems. 

(08 Hours) 
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REFERENCES: 

 R. Paneer Selvam “Engineering Economics” PHI Learning Pvt. Ltd., New Delhi 2013 

 Jotin Khisty and Kent Lall, ‘Introduction to Transportation Engineering’ PHI, New 

Delhi,2010. 

 Kadiyali.L.R.’ Traffic Engineering and Transport planning’, Khanna Publications, New 

Delhi, 2000. 

 Khanna Justo and Veeraragavan, Test Book of Highway Engineering, Nemchand 

Brothers, Roorkee- 2011 

 Relevant IRC Codes and Practices.  

 James L Riggs, ‘Engineering Economics’ 4th Edition, Tata McGrawhill, New Delhi, 

2010. 

 Prasanna Chandra, ‘Financial Management’ 5th Edition, Tata McGrawhill, New Delhi, 

2012 
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Course 

Name 

TRANSPORT 

POLICY AND 

FINANCING 

Course 

Code 
MCTE216B 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO - 1 Examine transportation policies for the nation. 

CO – 2 Delineate and analyze impacts of the national transport development policies. 

CO – 3 Appraise historical and current methods of transportation funding in India. 

 

UNIT-1 

Introduction to Transport Policy: Historical background on transportation policy and 

financing, Role of transportation engineers and planners in transportation policy making, 

Issues in transport policy, transportation policy formulation process - Policy making 

process, Transportation taxes, Equity and fairness in transportation, Policies affecting 

travel behavior, Environmental issues, and sustainability. 

(08 Hours) 

 

UNIT-2 

National Transport Development Policy: Background: Formation of the NTDP 

committee, its objective and functions; Approach: Growth projections, specific transport 

systems, the institutional framework for the formulation of transport policy, planning and 

coordination; Railways, roads, ports and airways, Transportation of critical commodities, 

promotion of integrated transport and logistics systems, Human resource development for 

the transportation sector, Urban transport; safety policy; transportation in the North East. 

National level Policy – eAmrit (for Electric Vehicles), FAME schemes and EMPS 2024 

schemes, Overview of State level EV policies – Report/Case study.  

(09 Hours) 

 

UNIT-3 

National Urban Transport Policy: Equitable allocation of road space, encourage greater 

use of public transport and non- motorized modes of transport, Integrated land use and 

transport planning, Five Year Plans - Transportation Policy: Economically rational inter-

modal mix, Consortium approach for financing Urban Transport projects, Institutional 

arrangements for planning and developing urban transport, Unified Metropolitan Transport 

Authority in metropolitan cities, Innovations in transportation policy. 

(08 Hours) 

 

UNIT-4 

Investment Policies and Pricing: Traditional cost-benefit analysis, an increased 

competition created by improved transport, Reduction of transport barriers. 

Role of Private Participation: Need for private participation, advantages and 

disadvantages, Public-private partnership, BOT, BOO, etc.; Contracts for services, not 

procurement of assets, Payments related to service delivery, Whole life approach to design, 
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build and operation Clear legal and institutional framework, Transparent and competitive 

procurement, implementation, risks for government and private parties. 

(08 Hours) 

UNIT-5 

Transportation Financing: Pricing and subsidy issues; Economic and financial dimensions 

of urban transportation systems, User fees, Toll financing, congestion pricing, Fare and 

subsidy policies, Social costs of transportation systems. 

(08 Hours) 

 

REFERENCES: 

 Transport Policy and Funding, Dai Nakagawa and Ryoji Matsunaka, Elsevier, Oxford, 

UK, 2006. 

 Urban Transportation Economics, Kenneth A. Small and Erik T. Verhoef, Routledge, 

London, 2006, Second Edition. 

 Highway Investment in Developing Countries, Institute of Civil Engineers, Thomas 

Telford Ltd., 1983. 

 National Transport Development Policy Documents, Government of India, New Delhi, 

2012. 

 National Urban Transport Policy, Ministry of Urban Development, Government of 

India, New Delhi, 2014. 

 Transport Investment and Economic Development, David Banister and Joseph 

Berechman, UCL Press, London, 2000. 
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Course 

Name 

MULTIMODAL 

URBAN 

TRANSPORTATION 

SYSTEMS 

Course 

Code 
MCTE216C 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO - 1 Identify the sustainability principles in Transportation. 

CO – 2 Understand and apply the concept of Travel Demand Management (TDM) 

CO – 3 Apply the techniques of Urban public/NMT transport planning, operations and 

management 

 

UNIT-1 

Overview of urban transportation: Urbanization and Transport, Key issues in urban 

transportation           Challenges in urban transportation, Travel demand modelling overview, 

Vehicular Level of Service (LOS) overview. 

(08 Hours) 

 

UNIT-2 

Public Transportation: Introduction to public transportation, Basic operating elements of 

public transportation, Bus Transportation, financing public transportation, Transit 

marketing, Rail transportation, Intermediate Public Transportation, Measuring 

performance of transit systems. Advanced operation concepts of public transportation, Bus 

& Rail Transit Capacity, Station Capacity, Transit Stop Location. 

(08 Hours) 

 

UNIT-3 

Non-Motorized Transportation (NMT) Planning: Introduction to NMT Systems, 

assessing existing NMT scenario, Data collection and analysis in NMT Planning, 

Complementarity and Selection of Interventions, Alternative Selection through Economic 

& Financial Analysis, Pedestrian Data Collection and Flow Characteristics, PTS Case 

Studies. Pedestrian flow characteristics on facilities, Pedestrian Level of Service (PLOS) 

based on Flow models. Other types of Pedestrian Level of Service (PLOS), HCM 2010 

Methodology for PLOS, Bicycle Facilities and Level of Service (BLOS), Bicycle 

Compatibility Index (BCI). NMT Design Principles, Design of Pedestrian & Cycling 

Infrastructure. 

(08 Hours) 

 

UNIT-4 

TDM, TOD & ITS: Travel Demand Management (TDM) overview, Push measures cases, 

Pull measure cases, Parking Studies, Transit Oriented Development (TOD), Introduction 

to Intelligent Transportation Systems (ITS), ITS components, applications and 
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communication, ITS Architecture, Electronic Toll Collection (ETC), Public Bicycle 

Sharing (PBS) System with ITS. 

(08 Hours) 

 

UNIT-5 

Urban Transport & Sustainability: Multimodal transportation (MMT) environment, 

Multimodal Level of Service (MMLOS), Design of multimodal transfer facilities, Park & 

Ride Facility Planning. An Introduction to Pedestrian Road Safety and associated Risk 

Factors, Road crash estimation and elements of predictive methods, Predicting Vehicle-

Pedestrian and Vehicle-Bicycle conflicts, Environmental Concerns of Urban Transport, 

Sustainable strategies for Urban Transportation. 

(08 Hours) 

 

 

REFERENCES: 

 Travel Demand Management and Road User Pricing: Success, Failure and Feasibility, 

edited by Gerd Sammer & Wafaa Saleh (2009), AshGate. 

 The Implementation and Effectiveness of Transport Demand Management Measures -

An International Perspective, edited by Stephen Ison, Tom Rye, (2008), Ashgate 

 Sustainable Transport: Planning for Walking and Cycling in Urban Environments, 

edited by Rodney Tolley (2003) Woodhead Publishing Ltd. 

 Fruin, J.J. Pedestrian Planning and Design, McGraw Hill Publication, 1987 

 Hudson, M. The Bicycle Planning, Open Books, 1982 

 Fundamentals of Intelligent Transportation Systems Planning, by Mashrur A. 

Chowdhury, Adel Wadid Sadek, (2003) Artech House, Inc. Boston 

 Perspectives on Intelligent Transportation Systems (ITS), by Joseph M. Sussman, 

(2008) MIT, Springer. 

 Ceder, A., 2016. Public Transit Planning and Operation: Modeling, Practice and 

Behavior, 2nd Ed., CRC Press 

 Traffic & Highway Engineering, Garber, N.J., and Hoel, L.A., 5 th Edition, Cengage 

Learning, 2015. 

 IRC 103:2012, Design of Pedestrian Facilities. Indian Road Congress 

 IRC 11: 2015 Design &amp; Layout of Cycle Tracks. Indian Road Congress  

 Indo-Highway Capacity Manual (HCM), CSIR-CRRI, 2018. 

 TOD, NMT and PBS Guidance Document. Ministry of Housing and Urban Affairs, GoI 
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Course 

Name 

TRAFFIC 

MEASUREMENT 

LABORATORY 

Course 

Code 
MCTEL207 

SEE 

Duration 

03 

hours 

Credits 02 L – T – P 0 – 0 - 2 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 Conduct field studies for estimating traffic flow characteristics 

CO – 2 Estimate performance measures of interest like delay at intersections   

CO – 3 Determining PCUs at midblock sections and Intersection 

CO – 4 Estimate parking space requirements 

 

UNIT-1 

Volume and Speed studies: 

Direction, Duration and Classification of Traffic Volume at Mid-Block Section and 

Intersections, Headway Distributions, Registration plate method-based surveys - Spot 

Speed Studies, Time-Space Diagrams – plotting vehicular trajectories and determining 

traffic flow parameters (Manual/Videography and Image Processing tools – DatafromSky) 

UNIT-2 

Journey time and delay studies: 

Travel Time and Delay Studies by Floating Car Method – Probe Vehicle Method. 

UNIT-3 

Gap acceptance studies: 

Study of Gaps, Lags, Critical Gaps at Intersections 

Intersection delay studies: 

Delay Measurement at Uncontrolled Intersections and Signalized Intersections 

UNIT-4 

Parking surveys: 

Parking Inventory and Turnover analysis 

UNIT-5 

Pedestrian surveys: 

Pedestrian Volume at footpaths and Crossings. Speed, Flow and Pedestrian 

Spacing measurement at footpaths. 
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Course 

Name 

INTRODUCTION 

TO CIVIL 3D 

Course 

Code 
MCTE258 

SEE 

Duration 

02 

hours 

Credits 01 L – T – P 0 – 0 - 2 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO - 1 Apply the concepts of Geometric Design in a graphical interface platform. 

CO – 2 Reproduce the design of an entire road stretch including all necessary 

elements (curves and geometrics etc..) in the design tool 

 

UNIT-1 

Introduction to Civil 3D User Interface, Working with Points a. Working with Points b. 

Editing Point c. Exporting and Importing Points  

 

UNIT-2 

Working with Surfaces a. Working with Surfaces b. Adding to Surfaces c. Editing Surfaces 

d. Exporting & Sharing Surfaces 

 

UNIT-3 

Alignments a. Creating Alignments b. Alignment Labeling, Working with Profiles a. 

Working with Profiles b. Editing Profiles c. Profile Labels 

 

UNIT-4 

Assemblies and Subassemblies, Working with Corridors a. Creating Corridors b. Corridor 

Attributes c. Corridors Editing d. Corridor Analysis, Sample Lines, Sections, and Quantity 

Takeoffs a. Sample Lines b. Section Views c. Section View Edits & Analysis  

 

UNIT-5 

Working with Plan Production Tools and Data Shortcuts 
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III SEMESTER 

 SYLLABUS 
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Course 

Name 

INDUSTRY/RESEARCH 

INTERNSHIP/ INTERNSHIP 

LEADING TO PROJECT-

WORK/START-UP 

Course 

Code 
MINTXXX 

 

 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO - 1 
Comprehend Institute/Research Centre’s/Company’s Organizational/ Financial 

Structure and demonstrate professional Skills relevant to the Technology. 

CO – 2 Gain practical understanding and experiences of the theoretical concepts in field. 

 

 

 

 

 

 

 

 

 

 

Course 

Name 
MAJOR PROJECT PHASE - I 

Course 

Code 
MPRJXXX 

 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO - 1 
Articulate and formulate specific Problem in the field of Transportation 

Engineering through critical thinking. 

CO – 2 Exhibit skills in the Evolving and designing Conduct of experiments 
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IV SEMESTER 

 SYLLABUS 
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Course 

Name 

ROAD 

INFRASTRUCTURE 

PROJECT REPORT 

PREPARATION 

Course 

Code 
MCTE411A 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 
Acquire knowledge on components and requirements of different types of 

road infrastructure project reports. 

CO – 2 
Execute various investigations and analyse the surveys for road infrastructure 

projects. 

CO – 3 
Assess the environmental and social impact of road infrastructure projects 

and understand the contract documents and tender evaluation. 

 

UNIT-1 

Introduction  

Salient features of ongoing road infrastructure projects in India, Various steps of 

preparation and execution of road infrastructure projects, Objects and Scope of 

prefeasibility, feasibility and detailed project report for road infrastructure projects, typical 

structure for preparations and implementation of road infrastructure projects. 

(08 Hours) 

UNIT-2 

Investigations for Road Infrastructure Projects 

Topographical surveys, geotechnical and material surveys for availability and choice of 

basic and alternate materials for road construction, Pavement surveys and investigations, 

Cross drainage structure and drainage surveys 

(08 Hours) 

UNIT-3 

Traffic studies and forecast 

Classified traffic volume, growth rate, projected traffic for assessing road way 

requirements, Origin – Destination characteristics and studies, Axle load / wheel load 

studies using axle pads and analysis of data for pavement design. Traffic growth estimation 

from past trends, econometric models. Common methods of traffic forecast. 

(08 Hours) 

 

UNIT-4 

Environmental Impact Assessment 

Objectives, procedure of environmental impact assessment, socio economic survey, 

mitigation measures, Landscaping and tree plantation, implementation of environment 

management plan, Key environmental legislations, Economic evaluation of different 

possible alternatives. Preparation of drawings and project reports. 

(08 Hours) 

UNIT-5 

Contract Documents and Tender Evaluation 

Preparation of detailed project report, estimates, Bill of Quantities (BOQ), Preparation of 

tender documents for different types of road projects, salient clauses of tender document, 

tender process and evaluation – technical and financial. 

(08 Hours) 
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REFERENCES: 

 IRC:104-1988 ‘Guidelines for Environmental Impact Assessment of Highway Projects’ 

1988, Indian Roads Congress, New Delhi. 

 IRC:108-2015 ‘Guidelines for Traffic Forecast on Highways (First Revision)’, 2015, 

Indian Roads Congress, New Delhi. 

 IRC:130-2020 ‘Guidelines for Road Asset Management System’, 2020, Indian Roads 

Congress, New Delhi. 

 IRC:136-2023 ‘Guidelines for Financial analysis of Road Projects’, 2023, Indian Roads 

Congress, New Delhi. 

 IRC: SP:19-2001 ‘Manual for Survey, investigation and Preparation of Road Project’ 

2001, Indian Roads Congress, New Delhi. 

 IRC: SP:30-2019 ‘Manual on Economic Evaluation of Highway Projects in India (Third 

Revision)’, 2019, Indian Roads Congress, New Delhi. 

 IRC: SP:73-2018 ‘Manual of Specifications & Standards for Two Lanning of Highways 

with Paved Shoulder (Second Revision)’, 2018, Indian Roads Congress, New Delhi. 

 IRC: SP-84-2019 ‘Manual of Specifications and Standards for Four Laning of 

Highways (Second Revision)’, 2019, Indian Roads Congress, New Delhi. 

 IRC: SP-87-2019 ‘Manual of Specifications & Standards for Six Laning of Highways 

(Second Revision)’, 2019, Indian Roads Congress, New Delhi. 

 IRC: SP-93- 2017 ‘Guidelines on Requirements for Environmental Clearances for Road 

Projects’, 2017, Indian Roads Congress, New Delhi. 

 IRC: SP-95- 2011 ‘Model Contract Document for Maintenance of Highways’, 2011, 

Indian Roads Congress, New Delhi. 

 IRC: SP-99- 2023 ‘Manual of Specifications and Standards for Expressways (First 

Revision)’, 2023, Indian Roads Congress, New Delhi. 

 IRC: SP-108- 2015 ‘Guidelines on Preparation and Implementation of Environment 

Management Plan’, 2015, Indian Roads Congress, New Delhi. 

 MORT&H - Model Concession Agreement for Small Road Projects, Indian Roads 

Congress, New Delhi. 
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Course 

Name 

INTELLIGENT 

TRANSPORTATION 

SYSTEMS 

Course 

Code 
MCTE411B 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 
Understand the advantages of ITS and suggest the appropriate technologies 

for field conditions. 

CO – 2 Suggest the appropriate system/s in various functional areas of transportation. 

CO – 3 
Amalgamate the various systems, plan and implement the applications of 

ITS. 

 

UNIT-1 

Introduction to Intelligent Transportation Systems (ITS):  Definition, Objectives, 

Historical Background, Benefits of ITS -ITS Data collection techniques – Detectors, 

Automatic Vehicle Location (AVL), Automatic Vehicle Identification (AVI), Geographic 

Information Systems (GIS), video data collection.  

(08 Hours) 

UNIT-2 

Telecommunications in ITS: Information Management, Traffic Management Centres 

(TMC). Application of sensors to Traffic management; Traffic flow sensor technologies; 

Transponders and Communication systems; Data fusion at traffic management centres; 

Sensor plan and specification requirements; Elements of Vehicle Location and Route 

Navigation and Guidance concepts. 

(08 Hours) 

UNIT-3 

ITS functional areas:  Advanced Traffic Management Systems (ATMS), Advanced 

Traveler Information Systems (ATIS), Commercial Vehicle Operations (CVO), Advanced 

Vehicle Control Systems (AVCS), Advanced Public Transportation Systems (APTS), 

Advanced Rural Transportation Systems (ARTS).  ITS-User Needs and Services – Travel 

and Traffic management, Public Transportation Management, Electronic Payment 

Commercial Vehicle Operations, Emergency Management, Advanced Vehicle safety 

systems, Information Management.   

(08 Hours) 

 

UNIT-4 

ITS Operations: Regional and Project ITS architecture; Concept of operations; ITS 

Models and Evaluation Methods; Planning and human factor issues for ITS, Case studies 

on deployment planning and system design and operation; ITS and safety, ITS and security, 

ITS as a technology deployment Programme, research, development and business models, 

ITS planning  

(08 Hours) 

UNIT-5 

ITS applications: Traffic and incident management systems; ITS and sustainable mobility, 

travel demand management, electronic toll collection, ITS and road-pricing.  

Transportation network operations; commercial vehicle operations; public transportation 

applications; Automated Highway   Systems- Vehicles in Platoons –ITS in World – 

Overview of ITS implementations in developed countries, ITS in developing countries.  

(08 Hours) 
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REFERENCES: 

 Choudury M A and Sadek A, “Fundamentals  of  Intelligent  Transportation  Systems  

Planning” Artech House.  

 Kan Paul Chen, John Miles, “Recommendations for World Road Association (PIARC)” 

ITS Hand Book 2000.  

 Sussman, J. M., “Perspective on ITS”, Artech House Publishers, 2005.  

 US Department of Transportation, “National ITS Architecture Documentation”,  2007 

(CD- ROM).  

 Turban. E and Aronson. J. E, “Decision Support Systems and Intelligent Systems”, 

Prentice Hall 

 MORT&H - Model Concession Agreement for Small Road Projects, Indian Roads 

Congress, New Delhi. 
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Course 

Name 

OPTIMIZATION 

METHODS IN 

TRANSPORTATION 

Course 

Code 
MCTE411C 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO – 1 
Use effectively the different optimization techniques and apply to the 

appropriate engineering problems. 

CO – 2 
Frame, analyze, study and solve optimization problems in transportation 

domain. 

 

UNIT-1 

Introduction to Optimization: Introduction - Historical developments - Engineering 

applications of Optimization - Statement of an Optimization problem - Classification of 

Optimization problems - Optimization Techniques. Optimization by calculus: Introduction 

- Unconstrained functions of a single variable - Problems involving simple constraints - 

Unconstrained functions of several variables – treatment of equality constraints - Extension 

to multiple equality constraints – Optimization with inequality constraints - The generalized 

Newton-Raphson method. 

(08 Hours) 

UNIT-2 

Linear Programming: Introduction - Applications of linear Programming - standard form 

of a linear Programming problem - Geometry of linear Programming problems - 

Definitions and theorems - Solution of a system of Linear simultaneous equations - Pivotal 

reduction of a general system of equations - Motivation of the Simplex Method - Simplex 

Algorithm - Two phases of the simplex method. 

(08 Hours) 

UNIT-3 

Non-Linear Programming: Introduction - Unimodal Function - Unrestricted search – 

Exhaustive search - Dichotomous search - Interval Halving method - Fibonacci method - 

Golden section method - Comparison of elimination methods - Unconstrained optimization 

techniques – Direct search methods - Random search methods - grid search method - 

Univariate method - Powell's method - Simplex method - Indirect search methods - 

Gradient of a function - Steepest descent method - Conjugate gradient - Newton's method. 

  (08 Hours) 

 

UNIT-4 

Dynamic Programming: Introduction - Multistage decision processes - concept of sub-

optimization and the principle of optimality - computational procedure in dynamic 

Programming - example illustrating the Calculus method of solution - example illustrating 

the Tabular of solution - conversion of a final value problem into an initial value problem 

- continuous dynamic Programming - Additional applications. 

(08 Hours) 

UNIT-5 

Network Analysis: Introduction - Elementary graph theory - Network variables and 

problem types   Minimum-cost route - Network capacity problems - Modification of the 

directional sense of the network, Application of Optimization Techniques.  

(08 Hours) 
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REFERENCES: 

 Engineering Optimization Theory and Practice, Rao, S.S., Wiley Publisher, 2019, Fifth 

Edition. 

 Sustainable Logistics and Transportation: Optimization Models and Algorithms, Cinar, 

D., Gakis, K., Pardalos, P.M., Springer, 2017, First Edition. 

 Introduction to Optimum Design, Arora, J.S., McGraw Hill International Editions, 

2016, Fourth Edition 

 Mathematical Methods on Optimization in Transportation Systems, Pursula, M., 

Niittymäki, J., Springer; 2001, First Edition. 

 Transportation Systems Analysis: Models and Applications, Cascetta, E., Springer, 

2012, Second Edition. 
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Course 

Name 

PAVEMENT 

CONSTRUCTION 

AND 

TECHNOLOGY 

Course 

Code 
MCTE412A 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO - 1 Acquire knowledge of the use of equipment for pavement construction. 

CO – 2 Compare and interpret the different construction methods of pavement 

construction.   

CO – 3 Choose the appropriate pavement type and technology for sustainable 

construction.  

 

UNIT-1 

Introduction: Structure of the pavement – Flexible and Rigid 

Equipment in Highway Construction: Various types of equipment for excavation, 

grading and compaction - their working principle, advantages and limitations.  Special 

equipment for bituminous and cement concrete pavement and stabilized soil road 

construction.  

(08 Hours) 

UNIT-2 

Subgrade: Preparation of subgrade- construction of embankments and cuts for roads; 

Quality control tests. Road construction in waterlogged areas, landslides. Stabilization 

techniques for Subgrade, Types and requirement. 

Base and Sub-Base: Material Specifications, Construction and Quality Control 

. (08 Hours) 

UNIT-3 

Construction of Flexible Pavements: Specifications of materials, construction method of 

flexible pavement layers – BM, DBM, BC, Surface Dressing, Open grade mixtures, SMA, 

Mix Seal Surfacing, Quality Control and Quality Assurance, Third Party Audit. 

Construction of Heavily Trafficked Pavement. 

Construction of Recycled Pavements - Cold Recycling, Hot Recycling, Use of BSM, 

Equipment and Technology. 

(08 Hours) 

 

UNIT-4 

Construction of Cement Concrete Pavements 

Specifications of Materials: PQC, FRCC, Whitetopping, Specifications and method of 

cement concrete pavement construction; Construction of various types of joints; Quality 

control and Quality Assurance.  

(08 Hours) 

UNIT-5 

Pavement Type Selection  

Choice of Pavement, Perpetual Pavement, Economical and Green Pavement, Sustainable 

materials and practices. Precast Concrete Pavement, Composite Pavement, waste plastic, 

cell filled concrete, Terrazyme, Self -Healing Concrete, Solar Roads, Introduction to BIM.  

 

(08 Hours) 
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Course 

Name 

TRANSPORTATION 

SYSTEM 

MANAGEMENT 

Course 

Code 
MCTE412B 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO - 1 Choose an appropriate TSM action for a given problematic area. 

CO – 2 Propose a suitable method to improve transit system efficiency. 

CO – 3 Distinguish transportation demand management strategies for their applicability. 

CO – 4 Evaluate the functioning of Urban Metropolitan Transport Authority (UMTA). 

 

UNIT-1 

Transportation System Management-1: Objectives; Need for TSM Long – Range vs. 

TSM Planning; TSM Actions: Traffic Management Techniques for Improving Vehicular 

Flows, Preferential Treatment for High occupancy Modes; Promoting Non – Auto and High 

Occupancy vehicles.  

(08 Hours) 

 

UNIT-2 

Transportation System Management-2: Transit and Intermediate Public Transport 

Service Improvements, Demand Management Techniques for Reduced Traffic Demand, 

Staggered working Hours, Vehicular Restrictions, Intersection Management Techniques – 

Signal Progression – Optimisation. 

(08 Hours) 

UNIT-3 

Transit System Management: Multimodal traffic management, reducing transportation 

needs, reducing dependence on the car, improving traffic flow, Improving road safety, 

Route Planning, and Scheduling. 

(08 Hours) 

 

UNIT-4 

Transportation Demand Management: Usage of Personal Vehicle, Nonmotorized 

Transport, Public Transit, Policies to Control Vehicle Growth Rate, Alternative work 

schedules, Congestion pricing, Employer incentives and disincentives, Land-use 

reorientation, ICT applications. 

(08 Hours) 

 

UNIT-5 

Institutional Framework: Legislative Authority; Functional Responsibilities; 

Organisation – UMTA – State Highway Department; Traffic Records; Research Bodies; 

Citizen Participation, Asset Management. 

(08 Hours) 
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Course 

Name 

ENVIRONMENTAL 

IMPACTS OF 

TRANSPORTAION 

Course 

Code 
MCTE412C 

SEE 

Duration 

03 

hours 

Credits 03 L – T – P 3 – 0 – 0 CIE + SEE 50 + 50 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO - 1 Estimate air pollution and noise pollution due to surface transportation. 

CO – 2 Carry out an environmental impact assessment. 

CO – 3 Apply various measures to mitigate the pollution caused by transportation. 

 

UNIT-1 

Transport and Environment: 

Environment and its interaction with human activities- air and noise pollution due to 

transportation, environmental imbalances-attributes, impacts, indicators and 

measurements - concept of environmental impact assessment (EIA), environmental impact 

statement (EIS). 

 (08 Hours) 

UNIT-2 

Environmental Standards, Laws, and Regulations: 

Laws protecting the environment include environmental protection, air, noise pollution, 

motor vehicle acts, town and country planning, and development control regulation. 

(08 Hours) 

UNIT-3 

Prediction of Air and Noise Pollution: 

Factors affecting air pollution from traffic - vehicle characteristics, engine types, vehicle 

age, maintenance, driving conditions, average speed, temperature, meteorological 

conditions; emission inventory; dispersion of pollutants; inverse air quality models; 

emission-dispersion models; driving cycles; macroscopic-microscopic modeling of air 

pollution from road traffic; road traffic noise model, Calixto model, acoustical assessment. 

(08 Hours) 

 

UNIT-4 

Environmental Impact Assessment and Statement (EIA & EIS): 

Objectives of EIA, advantages and limitations of EIA, an overview of methodologies, 

Adhoc checklist, matrix, network, overlays, benefit-cost analysis, choosing a methodology, 

review criteria, IRC code. 

(08 Hours) 

 

UNIT-5 

Mitigation Measures and Policies: 

Cleaner fuels, vehicle technology, and replacement strategies improving fuel efficiency, 

encouraging non-motorized and public transport, taxation on emissions; noise barriers, land 

use planning, resurfacing roads with low-noise materials, managing traffic flows, advanced 

construction methods. 

(08 Hours) 
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Course 

Name 
MAJOR PROJECT PHASE - II 

Course 

Code 
MPRJXXX 

 

 

COURSE OUTCOMES: 

After the completion of the course the student should be able to 

CO - 1 Analyze, Design and conduct Experiments 

CO – 2 Interpret the analytical and experimental data successfully. 

CO – 3 Communicate and write Dissertation reports effectively. 

CO – 4 Prepare a technical research article 
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The research section of the university has to announce the number of seats for M.Tech. students who are seeking PhD (research study) 

admission through a project leading to the publication of the paper in Q1/Q2/Q3 journals. Only full-time research work will be permitted 

in the department of the institute (guidelines need to be set up). Based on seat availability, the students are permitted to register for 

project work leading to the publication of papers in Q1/Q2/Q3 journals and admission to research (PhD) in their III semester of the M. 

Tech, program 
 

Project Phase-1 Project Phase-I, typically the initial phase in any project, is crucial as it lays the foundation for the entire project. 

This phase involves defining the project’s scope, objectives, and initial planning. Here’s a structured approach to effectively carry out 

Project Phase-I: 

 Project Charter: Outlines the project’s purpose, objectives, and stakeholders. 

 Scope Statement: Defines the project boundaries and deliverables. 

 Requirements Document: Captures all project requirements. 

 Project Plan: Details the approach, timeline, and resource allocation. 

 Risk Management Plan: Identifies and plans for potential risks. 

 Feasibility Study Report: Assesses technical, economic, and operational feasibility. 

Students in consultation with the guide shall carry out literature survey/visit industries to finalize the topic of the Project. Subsequently, 

the students shall collect the material required for the selected project, prepare a synopsis, and narrate the methodology to carry out the 

project work. Each student, under the guidance of a faculty is required to 

 Present the seminar on the selected project orally and/or through power point slides. 

 Answer the queries and be involved in debate/discussion. 

 Submit two copies of the typed report with a list of references. 

 The participants shall take part in discussions to foster a friendly and stimulating environment in which the students are motivated 

to reach high standards and become self-confident. 

 

Continuous Internal Evaluation (100 Marks):  

CIE marks for the project-report (60 marks), seminar (20 marks) and question-and-answer (20 marks) shall be awarded (based on the 

quality of report and presentation skill, participation in the question-and-answer session by the student), by the committee constituted for 

the purpose by the Principal. The committee shall consist of an internal guide and a faculty from the department with the senior most 

acting as the Chairperson. 

 

Project Work Phase-II: Each student shall be involved in carrying out the project work jointly in constant consultation with internal 

guide and external guide and prepare the project report as per the norms of the institute to avoid plagiarism. Phase II of a project 

typically involves the detailed execution of the planned activities, continuous monitoring and control of the project's progress, and 

making necessary adjustments to ensure the project stays on track. Keep detailed records of all project activities, decisions, and changes. 
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Ensure all project documentation is organized and accessible. Conduct a final project review to evaluate overall performance,  

achievements, and lessons learned. Document best practices and areas for improvement for future projects. 

 

Paper Publication Process: Publishing a research paper based on your project in a Q1/Q2/Q3 journal involves several key steps, from 

writing the manuscript to navigating the peer review process. Here’s a comprehensive guide: 

 

Writing the Manuscript: Choose a clear and concise title that accurately reflects the content. Write an abstract summarizing the 

research question, methods, results, and conclusions. 

Literature Review: Review relevant existing research to establish the foundation of your study. Identify gaps that your research aims 

to fill.  

Methodology: Describe the research design, methods, and procedures in detail. Include information on data collection, analysis, and 

any tools or software used.  

Results: Present the findings of your research clearly and logically. Use tables, figures, and charts to illustrate key results. 

Discussion: Interpret the results and explain their implications. Compare your findings with existing research and discuss any 
discrepancies or new insights. 

Conclusion: Summarize the main findings and their significance. Suggest potential future research directions. 

References: Cite all sources used in your research following the journal’s citation style. 

Journal Selection: Choose a journal that aligns with the scope and focus of your research. Consider the journal’s impact factor (Q1, 

Q2, Q3) and audience. 

Review Journal Guidelines: Carefully read the journal’s submission guidelines and ensure your manuscript adheres to them. 

Prepare Your Manuscript: Format your manuscript according to the journal’s guidelines. Include all required sections and 

supplementary materials. 

Cover Letter: Write a cover letter to the journal editor highlighting the significance of your research and why it fits the journal. 

Submit the Manuscript: Use the journal’s online submission system to submit your manuscript. Ensure all required information and 

documents are included. 

Semester End Examination SEE marks for the project report (60 marks), seminar (20 marks) and question-and-answer session (20 

marks) shall be awarded (based on the quality of report and presentation skill, participation in the question-and-answer session) by the 

examiners appointed. 
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