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Institute Vision 

“Produce globally employable innovative engineers with core values.” 

 

Core Values  

Quality, Creativity, Team Work, Lifelong Learning, Pro-activeness, 

Cost Consciousness, Sharing, Transparency 

   Institute Mission 

 Re-engineer curricula to meet global employment requirement 

 Promote innovative practices at all levels. 

 Imbibe core values 

 Reform policies, systems and processes at all levels. 

 Develop faculty and staff members to meet the challenges 
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Academic Regulations – PG.19 

 

FOR POST GRADUATE PROGRAMMES (FULL TIME)  

PG.19.1 ADMISSION 

PG.19.1.1 A candidate seeking admission to the two years degree programme in Master of 

Technology must have eligibility as per the Gujarat Government/ Admission 

Committee for Professional Courses (ACPC) / Gujarat Technological University 

(GTU)/ Charutar Vidya Mandal (CVM) rules. 

PG.19.1.2 Admission granted to an applicant is to be considered provisional until all the fees 

are paid and all the prescribed documents are in order. BVM Engineering College 

DISCLAIMS ALL RESPONSIBILITIES, if any, of the documents required as 

per ACPC/ GTU requirements are not submitted or found unacceptable by it.  The 

institute will not accept any responsibility for students who do not submit the 

expected examination/ registration / enrollment forms in time. 

PG.19.2 PROGRAMMES OF STUDY 

PG.19.2.1 A student shall undergo the prescribed courses as given in the programme of studies 

to obtain his/her degree in which he/she is admitted. These courses for various 

programmes are listed in Annexure – I. 

 The syllabi for these courses are given in Annexure – II. 

PG.19.3 COURSE LEVELS 

PG.19.3.1 At the commencement of each semester a student shall register for the set of courses 

offered during the semester. For the registration process, refer PG.19.8. 

PG.19.3.2 All courses offered are divided into two levels: Level 1 and Level 2. The levels 

correspond to successive years of study of a typical M. TECH student, i.e. a regular 

student will complete his/her Level-1 courses during his/her first year, Level-2 

courses during his/her second year.    

PG.19.4 COURSE CATEGORIES 

 Courses offered to a student to complete his/her M.Tech. degree programme are 

divided into Compulsory Courses (Professional Core Courses, Seminar, Project 

work/ Dissertation), Programme Elective Courses and Open Elective Courses, 

Seminar and Project Work/ Dissertation. 

PG.19.4.1 COMPULSORY COURSES    

Each programme of studies contains a certain number of compulsory courses, they 

are categorized as Programme core courses, seminar and project work / dissertation.  
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PG.19.4.2 PROGRAMME ELECTIVE COURSES  

 Each programme of studies contains a certain number of programme elective 

courses. Programme elective courses will be offered under each discipline at 

corresponding level from which a student may choose course(s). 

PG.19.4.3 OPEN ELECTIVE COURSES 

 Open elective courses are courses offered by a discipline for students other than the 

corresponding discipline.  

PG.19.5 DEFINATION OF STATUS OF COURSE 

PG.19.5.1 REGULAR COURSES  

 The student register the course first time as per the course structure decided by 

respective Board of Studies. If a student withdraw as per PG.19.9 or awarded letter 

grade FA as per PG.19.11.2, the successive registration of the courses will be 

considered as regular courses. 

PG.19.5.2 BACKLOG COURSES  

 The courses in which student has not obtained letter grade DD or above at first 

attempt (Refer PG.19.12).   

PG.19.6 COURSE CREDITS 

PG.19.6.1 Each course offered has L-T-P structure, where “L” means number of theory 

lecture hours per week, T means number of tutorial hours per week and “P” means 

number of practical hours per week. 

PG.19.6.2 Total course credits for a course are obtained by adding credits of theory lectures, 

tutorials and practical together. E.g. 1 hr. Lecture = 1 credit, 1 hr. Tutorial = 1 credit 

& 1 hr. Practical = 0.5 credit.  

PG.19.7 FACULTY COUNSELOR 

PG.19.7.1 Each student is assigned to a Faculty Counselor who will advise and counsel 

him/her regarding the selection of courses to be registered in a given semester as 

well as monitor his/ her holistic growth.  

PG.19.7.2 Each student must obtain approval for “Backlog” course(s) (Refer PG.19.5.2) from 

the Faculty Counselor. 

PG.19.8 REGISTRATION 

PG.19.8.1 To earn course credits in a semester a student must register for the courses at the 

commencement of the semester. 

PG.19.8.2 At the commencement of each semester the first working day is designated as the 

Registration Day. A student must complete his/her registration formalities on that 

day as per the procedure laid down by the institute. 
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PG.19.8.3 A further period of 12 working days is designated as late registration period. During 

this period a student shall require to pay late registration fees, as decided by the 

institute from time to time to complete his/her registration. Late registration will 

only be permitted on genuine reasons, (Refer PG.19.11.3) subject to the approval 

of the Principal. 

PG.19.8.4 Student shall not be permitted to attend classes without registration. 

PG.19.8.5 The registration must be completed by the student in person. 

PG.19.8.6 A student who has completed all the requirements for his/her M. Tech. degree 

(Refer PG.19.17) will not be allowed to register in any further courses. 

PG.19.8.7 All registrations in every semester must be duly approved by the Principal. 

PG.19.8.8 Student should obtain approval from the Faculty Counsellor to register any Backlog 

courses within 10 days of declaration of results of the previous semester or first 10 

days of the commencement of semester whichever is later. 

PG.19.8.9 Total number of credits for Backlog courses should not be more than 20.  

PG.19.9 WITHDRAWAL 

PG.19.9.1 Student may withdraw all the courses of semester before four weeks of 

commencement of End Semester examination and letter grade WD will be awarded 

(Refer PG.19.12.1).  Further, on genuine reasons (Refer PG.19.11.3) a student can 

withdraw at any time during the entire semester.  In such cases NO FEES will be 

refunded.  

PG.19.10 ASSESSMENT OF STUDENT PERFORMANCE IN A COURSE 

PG.19.10.1 The performance of a student in a course will be evaluated based on (i) continuous 

assessment of theory and tutorial/practical work and (ii) end-semester theory and 

tutorial / practical examinations. 

PG.19.10.2 The end- semester theory examination in a course has a weightage of 60 % of total 

theory marks. Out of the remaining 40 % of theory marks, 30 % of marks will be 

evaluated based on mid semester examination and remaining 10 % based on 

continuous assessment carried out during the semester as declared by the course 

coordinator in first week of beginning of the semester.  

PG.19.10.3 The end-semester tutorial/practical examination in a course has a weightage of 40 

percent of total tutorial/practical marks and continuous assessment of the same 

carries the remaining 60 % of total tutorial/practical marks. Tutorial/practical work 

(both end-semester and continuous) shall be evaluated on the basis of the following 

instruments of assessment: observation of experimental skills, reports, oral 

examination, quizzes, end-semester practical examination and attendance.  

 Continuous assessment (tutorial/practical) scheme is given below: 
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Term work 30 %    (Equal weightage for every practical. 

At least 10 practical/tutorial need to 

be performed or mini project) 

Quiz/Assignment/ Viva/ 

active learning component 
30 % 

Total 60 % 

The respective Board of Studies shall decide the list of the courses in which end 

semester practical evaluation is feasible.  In such courses evaluation shall be based 

on practical as well as viva for 40 % marks of end semester tutorial/practical.  If 

practical performance is not feasible then 40 % of marks as end semester 

tutorial/practical evaluation will be based only on viva. 

PG.19.10.4 The overall performance of a student in a course is assessed on the principle of 

“single head of passing”, i.e., there will be a single grade for a course based upon 

the aggregate of marks obtained by the student in theory and tutorial/practical 

components in continuous assessment as well as end semester examination. 

However, a student must score minimum 40% marks in end semester theory and 

tutorial/practical examination to make himself/ herself gradable.  

PG.19.11 EXAMINATIONS 

PG.19.11.1 The end-semester examination for all courses offered in an academic year will be 

conducted by the institute for awarding 60 % of marks out of the total theory marks.  

PG.19.11.2 No student shall be allowed to appear in the end semester examination unless he/she 

has attended 100% of theory and tutorial/practical classes of each course and will 

be awarded letter grade FA (Refer PG.19.12) in all the courses he/she has registered 

in the corresponding semester, except backlog courses. 

However, a maximum 25 % relaxation in attendance is permissible with prior 

intimation, along with required documents, from concerned authorities.  The 

relaxation includes medical, co-curricular and extra-curricular activities, genuine 

social engagements, etc. 

PG.19.11.3 The institute will conduct two continuous assessment of theory (mid semester 

examination) in a semester for each course for the evaluation of 30 % of total theory 

marks. The average marks of two mid semester examinations shall be considered 

as the final marks for mid semester examination. 

A student who remains absent in any of the two mid semester examination for 

whatsoever reason(s) shall be awarded with zero marks in the respective mid 

semester examination.  

However, if a student remains absent due to any of the following genuine reasons, 

for such students a special examination may be conducted by the department and 

marks obtained in the special examination will be considered as marks of the mid 
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semester examination in which he/she has remained absent. Such student should 

obtain prior approval from the Principal.   

a) A student is critically ill or injured and certified by Civil Surgeon.  

b) Death of direct blood relation relative.  

c) A student representing Gujarat state in national level events and/or India in 

International events organized by official boards. 

 

However, such re-arrangement of examination should be confined within the 

Academic Calendar of the respective semester. 

PG.19.11.4 The institute will conduct only one continuous assessment of theory (mid semester 

examination) for all courses of the semester in the following cases. 

a) First Semester of M. Tech. programme. 

b) Corresponding semester of the year of transfer for transferred students or 

international students, if the admission of such students is five weeks later than 

commencement of academic calendar. 

 

PG.19.11.5 No student shall be allowed to appear in the end semester examination of a course 

unless he/she has scored at least 40% marks in mid semester examination and will 

be considered in “NOT PERMITTED TO APPEAR (NPTA)” status for the 

respective course and letter grade “NA” will be awarded (Refer PG.19.12).  

The NPTA student(s) shall appear in mid semester remedial examination of the 

next semester.  

PG.19.11.6 The End Semester tutorial/practical examination shall be re-arranged for a student 

who is not able to appear in the regular schedule due to genuine reason(s) (Refer 

PG.19.11.3). Such student should obtain prior approval from the Principal. 

However, such re-arrangement should be confined within the Academic Calendar 

of the respective semester. 

PG.19.12 LETTER GRADES 

PG.19.12.1 The overall performance of a student in credit courses is represented by a letter 

grade from AA to FP, FA, NA and WD with the following meaning and equivalent 

grade points: 

LETTER 

GRADE 

EQUIVALENT 

GRADE POINTS 
REMARK 

AA 10 Outstanding 

AB 9 Excellent  

BB 8 Very Good 

BC 7 Good 

CC 6 Average 
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LETTER 

GRADE 

EQUIVALENT 

GRADE POINTS 
REMARK 

CD 5 Satisfactory 

DD 4 Pass 

FP 0 Failure due to Performance 

 FA 0 Failure due to Attendance  

NA 0 Not Permitted To Appear 

WD 0 Withdrawal  

PG.19.12.2 A credit course is said to be completed successfully, only if a letter grade DD or 

better (in grade points) is obtained in that course. 

PG.19.12.4 The scheme of awarding letter grades and the letter grades awarded in each course 

are subjected to scrutiny and approval by the Academic Council. 

PG.19.13 FAILURE IN A COURSE 

PG.19.13.1 A student earns zero credit for a course when he/she gets letter grade FP, NA, FA 

or WD in that credit course. 

PG.19.13.2 If letter grade FA is obtained in an elective course, the student may change the 

elective.  

PG.19.13.3 A student with letter grade FA/WD in courses should re-register the courses 

subsequently when ever offered.  

PG.19.13.4 A student with letter grade FP should appear in the  end semester theory as well as 

practical/ viva exam at the earliest and should obtain a letter grade DD or better (in 

grade points) in credit courses. 

PG.19.14 SEMESTER PERFORMANCE INDEX (SPI) 

PG.19.14.1 The performance of a student in a semester is expressed in terms of the semester 

Performance Index (SPI). 

PG.19.14.2 The semester Performance Index is the weighted average of course grade points 

obtained by the student in the regular courses (Refer PG.19.5.1) registered in the 

semester. The weights assigned to course grade points are the credits carried by the 

respective courses. 

That is, 

𝑆𝑃𝐼 =  
∑ 𝑔𝑖𝑐𝑖

𝑛
𝑖=1

∑ 𝑐𝑖
𝑛
𝑖=1

 

   

 where, 𝑔𝑖 is the equivalent grade point of ith course, 

𝑐𝑖 is the credit of the course  

n is total number of regular courses registered by the student in a semester 
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PG.19.15 CUMULATIVE PERFORMANCE INDEX (CPI) 

PG.19.15.1 The cumulative performance of student is expressed in terms of the Cumulative 

Performance Index (CPI). This index is defined as the weighted average of course 

grade points obtained by the student for all courses taken since his/her entry to the 

programme. The weights are defined in same way as in PG.19.14.2. 

PG.19.15.2 If a student repeats a course, only the grade points obtained in the latest attempt is 

counted towards the Cumulative Performance Index (CPI). 

PG.19.16 ADMISSION BY TRANSFER 

PG.19.16.1 Any student aspiring for admission by transfer in any M.Tech. programme is not 

eligible for the same after 3rd Semester of M.Tech. programme.  

PG.19.16.1 For a student admitted by transfer to any M.Tech. programme after completing part 

of his/her degree requirements elsewhere or under the previous academic 

regulations of BVM,  he/she will be allowed to continue in subsequent level after 

completing all the requirements of previous levels of the respective institute or 

previous academic regulation.  He/She will be exempted from all courses upto the 

completed levels.  For these courses “EXEMPTED” status will be shown in the 

Transcript.  

PG.19.16.2 The remaining requirements must be completed by the student as per PG.19.17. 

PG.19.16.3 The CPI of such a student will be calculated only on the basis of the courses taken 

after transfer. 

PG.19.17 REQUIREMENTS FOR THE AWARD OF M. Tech. DEGREE 

PG.19.17.1 To be eligible for the award of the degree of Master of Technology a student must 

earn total credits as prescribed under his/her programme of studies by respective 

Board of Studies.   

PG.19.17.2 The total credits requirements for the degree of M. Tech. must be completed in not 

more than 8 semesters from the date of admission. However, for a student admitted 

by transfer, the maximum permissible duration shall be 100 % more than the period 

prescribed for completion of the programme at the time of admission. 

PG.19.18 AWARD OF CLASS   

PG.19.18.1 The class awarded to a student with his M. Tech. degree is decided by his final CPI 

as per the following table: 

 FIRST CLASS WITH DISTINCTION -CPI not less than 7.25 

 FIRST CLASS                                  - CPI less than 7.25 but not less than 6.50 

 SECOND CLASS                             - CPI less than 6.50 but not less than 5.75 

 PASS CLASS                                   - CPI less than 5.75 

 

 A candidate who passes in all courses and all heads of passing in the examination 

shall be given a gracing of the required CPI subject to a maximum of CPI 0.10 for 
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awarding second class/first class/first class with distinction, in concurrence with 

rules and guidelines of AICTE/ GTU. 

PG.19.19 TRANSCRIPT 

PG.19.19.1 The Transcript will be issued to the student as and when required and will contain 

a consolidated record of all the courses undergone by him/her, grades obtained and 

CPI upto the date of issue of transcript.  

PG.19.19.2 Only last letter grade obtained in a course by the student upto the date of issue of 

transcript will be shown in the Transcript. 

PG.19.20 EXAMINERS 

PG.19.20.1 The respective board of studies shall appoint at least two examiners for end 

semester theory as well as practical/viva examination.  

For each end semester theory examination, there shall be two paper setters; one 

paper setter from the institute (internal examiner) and other paper setter shall be 

from outside the institute (external examiner).  

The end semester theory and practical examination of each course shall be 

conducted by internal and external examiner(s).  

  The internal examiner/s shall be appointed as the course convener who shall 

coordinate the examination procedure for end semester examinations of the 

respective course. 

PG.19.20.2 For Minor Project / Dissertation, there shall be more than one internal as well as 

external examiners.  One of the internal examiner shall be appointed as the course 

convener who shall coordinate the examination procedure for end semester 

examinations of the respective course. 

PG.19.21 REVIEW OF ESE THEORY ANSWER BOOKS 

PG.19.21.1 A student shall apply for review of end semester theory answer book(s) within 7 

working days after declaration of semester results. The student will have to pay the 

fees for the same as decided from time to time.   

The answer book(s) of the student(s) who has applied for the review will be shown 

to him/her.   

If student is satisfied with the assessment then he/she shall sign the answer book 

with a remark “Seen and Satisfied”. 

If student is not satisfied with the assessment, then the respective Board of Studies 

shall appoint two examiners (Convener of original exam and a new examiner) for 

the review of the end semester examination (theory) both sections. Both examiners 

shall jointly review both the sections and marks awarded in the previous assessment 

shall be kept open. 
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The marks obtained by the candidate after the review shall be considered for 

grading, only if, the change in mark is more than or equal to 10% of total mark of 

End Semester (Theory) Examination. 

 

If change in grade is found after review, the review fees shall be refunded. 

PG.19.22 GRADING 

PG.19.22.1 The office of Controller of Examinations shall prepare the histogram of each course 

for the purpose of grading after the completion of assessment of the course. 

PG.19.22.2 The convener of the respective course shall grade the students based on the 

histogram provided by the Controller of Examinations.  

PG.19.23 GRADE REVIEW 

PG.19.23.1 The Academic Council shall appoint Grade Review Committee for each semester. 

The Grade Review Committee shall comprise of following members: 

a) Principal 

b) All Board of Studies Chairman 

c) University Nominee 

d) Dean, Academics 

e) Associate Dean, Academics 

f) Controller of  Examinations 

g) Joint Controller of Examinations  

h) Member Secretary, Academic Council 

i) Officer-in-Charge of Credit System 

PG.19.23.2 The Grade Review Committee shall meet immediately after results of all courses are 

completed and review the grades awarded by the convener of respective course. 

The revision of the grade suggested by the Grade Review committee shall be 

considered as final grade and binding. 

PG.19.23.3 The Grade Review Committee can grace upto 10 % of total marks of theory 

examination in marks of end semester theory exam to make a student gradable.  

However grace marks shall not be counted in the aggregate marks obtained by the 

student for the grade. 

PG.19.24 DISSERTATION EVALUATION  

PG.19.24.1 The student shall present his/her progress during the dissertation phase for atleast 

two times in a semester as part of continuous evaluation. The presentation shall be 

evaluated by Departmental Postgraduate Committee (DPGC). The DPGC 

comprises atleast two faculty members from the department of same area/field and 

the guide. The convener of the DPC shall be other than guide(s) of the student. 

PG.19.24.2 At the end of each semester, the dissertation shall be evaluated by the guide(s) 

(internal examiner) and external examiner. 
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PG.19.24.3 Marks Distribution for a Dissertation in a semester shall be as follows. 

Continuous Evaluation (CE) End Semester Examination (ESE) 

60  % 40 %  

PG.19.24.4 As partial fulfilment of the dissertation, the student shall present/publish atleast one 

paper in conference/journal. 

PG.19.24.5 The student shall submit the plagiarism report for his/her thesis. The thesis with less 

than 20% plagiarism shall be accepted for the End Semester Presentation. The 

plagiarism instruction shall be issued from time to time. 

PG.19.24.6 No exemption/relaxation in the course work of 3rd and 4th semester shall be 

permitted during the dissertation period of the PG student. 
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ANNEXURE – I: Programme of studies leading to the degree of the Master of Technology 

(Transportation Engineering)  

 Semester 1      
Sr. 
No. 

Course Code and Name of Course 
L T P H C 

1 5TE01: TRAFFIC ENGINEERING AND SIMULATION 3 0 2 5 4 

2 5TE02: HIGHWAY MATERIALS AND CONSTRUCTION 3 0 2 5 4 

3 5MA01: DATA ANALYTICS IN ENGINEERING 3 0 2 5 4 

4 5TE03: TRANSPORTATION PROJECT  0 0 2 2 1 

5 Program Elective - I 3 1 0 4 4 

6 Program Elective - II 3 1 0 4 4 

   Total 15 2 8 25 21 

 Program Elective - I      

1 
5TE41: TRANSPORTATION PLANNING AND 

PRACTICES 
3 1 0 4 4 

2 
5TE42: MULTIMODAL TRANSPORTATION SYSTEM 

PLANNING AND DESIGN 
3 1 0 4 4 

3 5TE43: FREIGHT TRANSPORTATION PLANNING 3 1 0 4 4 

 Program Elective – II      

1 5TE44: AIRPORT SYSTEM PLANNING AND DESIGN 3 1 0 4 4 

2 
5TE45: RAILWAY INFRASTRUCTURE PLANNING AND 

DESIGN 
3 1 0 4 4 

3 5TE46: WATER TRANSPORT SYSTEM 3 1 0 4 4 

 Semester 2      

Sr. 
No. 

Course Code and Name of Course 
L T P H C 

1 5TE04: PAVEMENT ANALYSIS AND DESIGN  3 1 0 4 4 

2 5TE05: HIGHWAY GEOMETRIC DESIGN AND SAFETY 2 0 2 4 3 

3 5CE02: RESEARCH METHODOLOGY AND IPR 2 0 0 2 2 

4 
5TE06: COMPUTER AIDED DESIGN IN 

TRANSPORTATION ENGINEERING 
0 0 4 4 2 

5 Program Elective - III 3 1 0 4 4 

6 Program Elective - IV 3 1 0 4 4 

7  0 0 4 4 2 

   Total 13 3 10 26 21 
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 Program Elective - III      

1 5CE41: GIS AND GPS IN CIVIL ENGINEERING 3 1 0 4 4 

2 
5TE47: OPERATION AND MAINTENANCE 

MANAGEMENT OF PAVEMENTS 
3 1 0 4 4 

3 
5TE48: ENVIRONMENTAL ANALYSIS OF 

TRANSPORTATION SYSTEM 
3 1 0 4 4 

 Program Elective - IV      

1 5TE49:  TRANSPORTATION ECONOMICS 3 1 0 4 4 

2 
5TE50: PROJECT APPRAISAL & FINANCE 

MANAGEMENT 
3 1 0 4 4 

3 5TE51: TRANSPORT POLICY AND FINANCING  3 1 0 4 4 

       

 Semester 3      

Sr. 
No. 

Course Code and Name of Course 
L T P H C 

1 Program Elective - V 3 0 0 3 3 

2 Open Elective  3 0 0 3 3 

3 6TE31: DISSERTATION – I 0 0 20 20 10 

   Total  6 0  20 26 16 

 Program Elective - V      

1 6TE41: INTELLIGENT TRANSPORT SYSTEM 3 0 0 3 3 

2 6TE42: PAVEMENT MANAGEMENT SYSTEM 3 0 0 3 3 

3 6TE43: TRAFFIC FLOW THEORY 3 0 0 3 3 

 Open Elective      

1.  6CM81 Strategic Management 3 0 0 3 3 

2.  6CM82 Disaster Management 3 0 0 3 3 

3.  6EE81 Renewable Energy Systems 3 0 0 3 3 

4.  6EN81 Rural Sanitation 3 0 0 3 3 

5.  6EN82 
Analytical Methods for Environmental 
Monitoring 

3 0 0 3 3 

6.  6IF81 
Infrastructure Technology and 
Management 

3 0 0 3 3 

7.  6MD81 Robust Design 3 0 0 3 3 

8.  6MD82 Optimization Techniques 3 0 0 3 3 

http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EE/6EE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EE/6EE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/IF/6IF81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/IF/6IF81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/IF/6IF81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD82.pdf
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9.  6MD83 
Reliability Engineering and Quality 
Control 

3 0 0 3 3 

10.  6SE81 Disaster Management and Mitigation 3 0 0 3 3 

 Semester 4      

Sr. 
No. 

Course Code and Name of Course 
L T P H C 

1 6TE32: DISSERTATION - II 0 0 32 32 16 

   Total  0 0  32 32 16 

 Total Credits Distributions 36 5 70 109 74 
 

 

 

L=Lecture Hrs./wk;   T=Tutorial Hrs./wk;  P=Practical Hrs./wk;  H=Total Contact Hrs./wk;  C=Credits of Course  

  

http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD83.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD83.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD83.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/SE/6SE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/SE/6SE81.pdf
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ANNEXURE –II: Syllabi for the courses offered in programme of studies leading to the 

degree of Master of Technology – Civil (Transportation Engineering) 
 

5TE01: TRAFFIC ENGINEERING AND SIMULATION 

CREDITS – 4 (LTP: 3,0,1) 
 

Course Objectives: 

1. To study the basic characteristics of the traffic stream. 

2. To analyse the traffic data by collecting using the various technique. 

3. To perform the capacity analysis  

4. To simulate the traffic for varied roadway and composition level. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 
 

Course Contents:  

Unit 

No. 
Topics 

Teaching 

Hours 

1 Traffic Studies & Analysis  
Scope, traffic elements, characteristics-vehicle & road user, traffic studies, 

speed & delay, traffic volume, o & d, parking and accidents - sample size, 

study methodology, data analysis & inferences. 

09 

2 Traffic Flow Analysis  
Macroscopic, microscopic & mesoscopic approach, types of flow, traffic 

stream characteristics, space-time diagram, relationship between speed, 

flow & density, level of service & capacity analysis, shockwave theory. 

11 

3 Intersection Control 
Types of intersections, conflict diagrams, control hierarchy, design of 

rotaries & at-grade intersections, signal design, grade separated 

intersections & their warrants. 

09 

4 Traffic Regulation & T.S.M.  
Speed, vehicle, parking, enforcement regulations, mixed traffic regulation 

management techniques, one-way, tidal flow, turning restrictions, 

transportation system management process – TSM planning & strategies 

06 

5 Simulation Methodologies 

System Simulation, Simulation Languages, Generation of Random 

Numbers, Generation of Inputs – Vehicle Arrivals, Vehicle Characteristics, 

Road Geometrics, Design of Computer Simulation Experiments, number of 

runs and factors influencing simulation output, Calibration and validation, 

case studies of application of simulation for various transportation 

engineering problems. 

10 

 Total  45 
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 List of References: 

1. Drew, D.R., Traffic Flow Theory & Control, McGraw Hill, New York, 1968.  

2. Kadiyali, L.R., Traffic Engineering and Transport Planning, Khanna Publishers, New Delhi, 

2002.  

3. Khisty C J,Lall B.Kent; Transportation Engineering-An Introduction, Prentice-Hall, NJ, 2005  

4. May, A.D., Traffic Flow Fundamentals, Prentice – Hall, Inc., New Jersey,1990.  

5. O’Flaherty C A, Highways- Traffic Planning & Engineering, Edward Arnold, UK  

6. Pignataro, L.J., Traffic Engineering – Theory & Practice, John Wiley, 1985.  

7. Salter, R J., Hounsel, N.D., Highway Traffic Analysis and Design, Macmillan, London,1996.  

8. Indian Highway Capacity Manual, CSIR-CRRI, New Delhi 

9. US Highway Capacity Manual 2010, Washington DC. 

10. Relevant IRC Guidelines/codes. 

 

 

5TE02: HIGHWAY MATERIALS AND CONSTRUCTION 

CREDITS – 4 (LTP:3,0,1) 
Course Objectives: 

1. To study the characteristics of pavement materials including soil, aggregate, bitumen, cement, 

bitumen mixtures, cement concrete. 

2. To analyse the proportion of ingredient and their suitability for mix design of bituminous 

mixtures and cement concrete. 

3. To study the recent advances in pavement material. 

4. To study the techniques for construction of flexible and rigid pavement and their quality 

control. 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents:  

Unit 

No. 
Topics 

Teaching 

Hours 

1 Soil 

Role of soil testing in pavement engineering, subgrade requirements in road 

pavement design and constructions, basic concept of stress path and its 

representation in various spaces, analysis of soil behaviour, soil 

stabilization. 

06 

2 Aggregate      

Road making aggregates classification, mechanical properties of 

aggregates, design of aggregate gradation  

05 

3 Bitumen        

Bituminous road binders, penetration and viscosity grade, emulsion- 

properties, types, cut backs and modified binders, rheology of bitumen and 

11 
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Unit 

No. 
Topics 

Teaching 

Hours 

modified binders, visco-elastic and fatigue properties of bituminous 

mixtures, resilient modulus of pavement materials.  

4 Bituminous Mix and Advanced Testing Techniques    

classification of mix design methods, fillers, theory of fillers and 

specifications, Marshall mix design procedure, seal design, superpave and 

micro surfacing procedures.  

06 

5 Recent Trends in Pavement Materials     

Flyash, waste materials, geosynthetics, chemicals.  

05 

6 Road Construction 

Non-bituminous and bituminous road construction procedures and 

specifications, quality control requirements, concrete road construction, 

construction methods, quality control requirements, joints in cement 

concrete pavements, reinforced cement concrete road construction  

12 

 Total 45 

List of References: 
1. Prithvi Singh Kandhal; Bituminous Road Construction in India, PHI Learning Private Limited, 

2016 

2. Robert D Krebs Richard; Highway Materials McGraw-Hill Education.1971  

3. Atkins Harold N., Highway Materials, Soils, and Concrete, Prentice Hall,1996  

4. Khanna S.K., Justo C.E.G., Highway Engineering, Nem Chand & Bros., Roorkee, 2001  

5. Kadiyali L.R., Principles & Practice of Highway Engineering, Khanna Publishers,2001  

6. Relevant IRC guidelines and IS Codes. 

 

 

5MA01: DATA ANALYTICS IN ENGINEERING 

CREDITS - 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Data Description and Presentation 
Type of data, centre of data, quartiles, spread of data, coefficient of variation 

and standard deviation, measure of dispersion, shape of data, coefficients of 

skewness and kurtosis, descriptive data statistics, presentation of categorical, 

07 
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Unit 

No. 
Topics 

Teaching 

Hours 

quantitative and qualitative variable, data frequency and histogram, exercises 

with real data. 

2 Sampling Techniques 
Sample surveys, census, sampling bias, random sampling, stratified 

sampling, sequential sampling, cluster sampling, systematic sampling, 

sampling on successive occasions, non-sampling errors, applications in 

engineering. 

07 

3 Regression and Correlation 
Simple linear regression, residuals and variances, multiple linear regression, 

two stage regression, forward, backward and step-wise regression, linear and 

non-linear curve fitting (polynomial, exponential, logarithmic, power .), least 

square, generalised least squares, method of moments, maximum-likelihood, 

residual analysis, correlation analysis, type of correlations, coefficient of 

correlation, Karl-Pearson’s coefficient, multivariate data analysis, 

applications in engineering.  

10 

4 Probability Laws and Distributions 
Basic probability theory, concept and rules, Bayes’ theorem, type of 

statistical distribution and characteristic, probabilistic distributions- 

Binomial, Poisson, Normal, Lognormal, Weibull, Gamma, Beta, Erlang, 

Student’s t and F distribution, Geometric and Hyper geometric distribution, 

applications in engineering. 

07 

5 Statistical Inference and Tests of Significance 
Hypothesis testing, types of error in hypothesis, confidence interval, 

significance tests for comparing variances and means, tests with small and 

large samples, two-tail and one-tail student’s t-test, analysis of variance 

(ANOVA), non-parametric tests (Chi-square test and Kolmogorov–Smirnov 

test), central limit theorem, practice with real data. 

07 

6 Time Series and Forecasting 
Time series concept and components, utility, time series models, 

measurement of time series, graphical method, method of semi-average, 

moving average, least square, linear, parabolic and logarithmic trends, 

growth curves, ratio-to-trend and link relative method for seasonal variation. 

07 

 Total 45 

 

List of References: 
1. Bovas A., Nair N. U., “Quality improvement through statistical method, Springer Science & 

Business Media”, 1998.  

2. F.D. Hobbs, “Traffic planning and engineering”, Second Edition, Pergamon Press, New York, 

1979.  

3. Haberman, R., “Mathematical Models”, Prentice Hall, 1997.  

4. Joseph F. Hair, William C. Black, Barry J. Babin and R. Anderson E., “Multivariate data 

analysis”, 7th Edition, Prentice Hall, 2009.  

5. Leland T. Blank, “Statistical procedures for engineering, management, and science”. McGraw 

Hill, Book, London, 1980  
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6. P.N. Arora, S. Arora, Arora A., “Elements of statistical method”, S. Chand & Company LTD., 

New Delhi, 2009.  

7. Reinhold D., “Advances in data analysis”, Proceedings of the 30th Annual Conference, 

Springer Science & Business Media, 24-Mar-2007.  

8. Robert V. Hogg, and E. Tanis A., “Probability and Statistical Inference”, 6th Edition, Prentice 

Hall, 2000  

9. Simon P. Washington, Matthew G. Karlaftis, Fred, Mannering L., “Statistical and Econometric 

Methods For Transportation Data Analysis”, CRC Press, Second Edition, 2010.  

10. Washinton SP, Karlafits MG, Mannering F.L., “Statistical and Econometric Method For 

Transportation Data Analysis”, 2nd addition, CRC Press, 2011. 

 

 

5TE03: TRANSPORTATION PROJECT  

CREDITS – 1 (LTP:0,0,1) 
Course Objectives: 

1. To identify the problems facing in the field of transportation engineering and develop 

methodology for solution. 

2. To analyze the various alternatives for solving the problems using different analytical and 

software skills. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

0 0 2 1 00 00 40 60 

 

 

5TE41: TRANSPORTATION PLANNING AND PRACTICES  

CREDITS – 4 (LTP:3,1,0) 
Course Objectives: 

1. To study urban morphology. 

2. To study urban travel characteristics and forecast the travel demand. 

3. To understand transport and land use interaction. 

4. To develop a transportation network and prepare the transport plan. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 General 

Hierarchical Level of Planning, Passenger and Goods Transportation, 

General Concept and Process, Urban Travel Characteristics, Private & 

Public Travel Behaviour Analysis Travel Demand Estimation and 

Forecasting 

10 

2 Trip Generation 

Productions & Attractions – Influential factors, Trip rate analysis, Category 

analysis, Simple & Multiple linear regression models – FHWA method  

Trip Distribution  

Interchange matrix, Growth factor methods, Synthetic methods, Calibration 

of Gravity model  

Modal Split 

Influential factors, FHWA Procedure, Diversion curves & surfaces, 

Discrete choice models, Concept, Types, BL, MNL & HL models  

16 

3 Trip Assignment 

Trip Assignment procedure, Diversion curves, BPR model, All or Nothing 

assignment, Multipath assignment, Capacity restraint assignment, User 

equilibrium and system equilibrium approach, Stochastic assignment 

approach  

09 

4 Land-use Transport Planning 

Transport Related Land Use Models. Corridor Type Travel Planning, State-

wide and Regional Transportation Planning. 

10 

 Total 45 

 

List of References:  
1. Bowmen, J. and M. ben-Akiva, Activity based travel Forecasting; in Activity based travel 

forecasting. Washington,DC: U.S. Department of Transportation, Report DOT-97-17.  

2. Bruton M.J., Introduction to Transportation Planning, Hutchinson of London, 1988  

3. Chakroborty P., Das N., Principles of Transportation Engineering, PHI,New Delhi,2003  

4. Dickey J.W., Metropolitan Transportation Planning, Tata Mc-Graw Hill 1980  

5. Hutchinson B.G., Principles of Urban Transportation System Planning, Mc-Graw Hill, 1974.  

6. Khisty C J., Lall B.Kent, Transportation Engineering – An Introduction, Prentice-Hall, NJ, 

2005  

7. Ortuzar, J. D., Willumsen, L.G., Modeling Transport, John Wiley & Sons, 1994  

8. Papacostas C.S. and Prevedouros, P.D., Transportation Engineering & Planning, PHI, New 

Delhi,2002  

 

5TE42: MULTIMODAL TRANSPORTATION SYSTEM PLANNING AND DESIGN 

CREDITS – 4 (LTP:3,1,0) 
 

Course Objectives: 

1. To study the planning of transit system and network. 

2. To develop the transit network. 

3. To study the performance characteristics of the transit system. 

4. To study the operation management of integrated transit system. 
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Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Transportation scenario 

Technology Vision, Public transportation, Multi model transport 

technology, MRTS, LRT, Street Car, Sky train, Multiple modes. 

15 

2 Transportation planning  

Four stage planning, Behaviour analysis, Multinomial and nested logit 

models, Revealed and stated preference. 

15 

3 Planning for Multimodal Transport System 

Planning of multimodal transport system for Indian cities. Design of 

integrated network, Parking facilities, Land use, Station area development, 

terminal planning and design, Operating strategy of public transport system. 

Case Study. 

15 

 Total 45 

 

List of References:  
1. Black, Alan, “Urban Mass Transportation Planning”, McGraw- Hill,Inc., New York,1995.  

2. Ceder, “A.,Public Transit Planning and Operation: Theory, Modeling and Practice”, B-H 

Elsevier Ltd., MA, 2007.  

3. Khisty C J., “Lall B.Kent, Transportation Engineering – An Introduction”, Prentice-Hall, NJ, 

2005  

4. Papacostas C.S. and Prevedouros, P.D., “Transportation Engineering & Planning”, PHI, New 

Delhi,2002  

5. Vukan, R. Vuchic, “Urban Public Transportation: Systems & Technology”, John –Wiley & 

Sons, New Jersey, 2007.  

6. Vukan, R. Vuchic, “Urban Transit: Operations, Planning and Economics”, John –Wiley & 

Sons, New Jersey, 2005.  

7. Vukan,R. Vuchic et. al, “Timed Transfer System Planning, Design and Operation: Final 

Report”, The Program,1983.  

 

 

5TE43: FREIGHT TRANSPORTATION PLANNING 

CREDITS – 4 (LTP:3,1,0) 

 
Course Objectives: 

1. To study the issue of Freight Transportation. 

2. To estimate the Freight Demand. 
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3. To study the requirement of intermodal freight transport, assess the safety and environmental 

implications. 

4. To study the application of ITS for enhancing the efficiency of Freight Transport. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction  
Freight Characteristics, Factors influencing Freight Travel, operators, 

problems in freight transportation, regional vs. urban goods travel, 

intermodal freight travel issues.  

08 

2 Freight Demand Estimation 
Operations, Planning - purpose, process, Data, Freight Agents, costs, 

Planning Models and Methods-freight demand estimation and forecasting 

at regional and urban level, IO model, Freight flow on the network, 

Performance, Case studies.  

10 

3 Freight Transport Planning and Operations 
Freight supply – capacity issues; freight productivity and performance; 

freight impacts – safety and environmental issues; route planning and 

scheduling, collection storage and distribution centers, regulation and 

enforcement of freight transport.  

12 

4 Intermodal Freight Transport 
Rail freight operations, Intermodal Networks and Freight Interchanges, 

Intermodal Road and Rail Vehicles and Maritime Vessels; Air freight; 

intermodal freight terminals  

09 

5 ITS for Freight Transport 
Introduction to ITS, Role of ITS, ITS components applicable to Goods 

travel, case studies  

06 

 Total 45 

List of References: 
1. David Lowe, Intermodal Freight Transport, Elsevier Butterworth-Heinemann Publishers, 

2005.  

2. Konstadinos G. Goulias, Editor, Transportation Systems Planning: Methods and Applications. 

CRC Press, 2003.  

3. Lester A. Hoel, Genevieve Giuliano and Michael D. Meyer, Intermodal Transportation: 

Moving Freight in a Global Economy, Transportation Research Forum, Eno Transportation 

Foundation, Washington DC, 2011  
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4. Moshe Ben-Akiva, Hilde Meersman and Eddy Van de Voorde, Freight Transport Modelling, 

Emerald Group Publishing, 2013  

5. Myer Kutz, Editor, Handbook of Transportation Engineering, McGraw-Hill Publishers, 

2004.  

6. NCFRP Report 23, Synthesis of Freight Research in Urban Transportation Planning, TRB, 

Washington, 2013. http://onlinepubs.trb.org/onlinepubs/ncfrp/ncfrp_rpt_023.pdf  

7. Petros A. Ioannou, Intelligent Freight Transportation, CRC Press, 2008  

8. Tavasszy and De Jong, Modelling Freight Transport, 1st Edition, Elsevier Publishers, 2013.  

 
 

5TE44: AIRPORT SYSTEM PLANNING AND DESIGN 

CREDITS – 4 (LTP:3,1,0) 

 
Course Objectives: 

1. To study the airport and aircraft characteristics 

2. To design the geometry and orientation of the runway. 

3. To design the runway, taxiway and apron-gate area 

4. To design the master plan for an airport. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 History and Development of Aviation in India  
Aviation organizations and their functions, Deregulation. Aircraft 

characteristics, Master plan, Site selection, Obstructions, Air traffic, 

Demand and forecasting, Airport configuration. 

10 

2 Geometric Design of Landing Area 

Runway orientation, Exit taxiways, Separation clearance. Structural design 

of landing area, ESWL concepts, FAA method and LCN-PCN method of 

pavement design, Modern evaluation techniques. 

10 

3 Runway Capacity and Its Improvement 

Delay related capacity, Gate position and gate capacity. Terminal area, 

Space requirements, Aircraft parking system, Terminal related visual aids. 

Air traffic control, Flight rules, Navigational and landing aids, VASI, PAPI 

enroute air traffic control, ILS, MLS 

10 

4 Airport Drainage 

Design runoff, Surface and subsurface drainage. 

07 
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Unit 

No. 
Topics 

Teaching 

Hours 

5 Airline Cost 

Methods of costing, Pricing and policies, Hub and spoke Operations 

08 

 Total 45 

 

List of References: 
1. Khanna S.K., Arora M.G. and Jain S.S., “Airport Planning and design”, Nem Chand & Bros., 

Roorkee, 1999.  

2. Horenjeff R. and McKelvey F., “Planning and Design of Airports”, Fourth edition, McGraw 

Hill Company, New York, 1994.  

3. Ashford N. and Wright P.H., “Airport Engineering”, Third edition, John Wiley and Sons, New 

York, 1992.  

4. Various Advisory Circulars, FAA and ICAO Publications. 

 

5TE45: RAILWAY INFRASTRUCTURE PLANNING AND DESIGN 

CREDITS – 4 (LTP:3,1,0) 
 

Course Objectives: 

1. To study the importance of railway infrastructure.  

2. To study the travel behavior and plan for the railway line network. 

3. To design the geometry of the track system. 

4. To carry out the signaling and interlocking of the railway track system. 

5. To carry out the maintenance management of the railway track system. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Planning of Railway Lines Network  
Railways operational system, historical background of Indian railways, 

plans and developments, policy and standards, traffic forecast and surveys, 

railway alignment, project appraisal and organization setup.  

06 

2 Component of Railway Track and Rolling Stock 
Permanent way, forces acting, rails, function of rails, rail fixtures and 

fastenings, sleepers and ballast, rail joints, elements of junctions and 

layouts, types of traction, locomotives and other rolling stock, brake 

systems, resistance due to friction, wave action, wind, gradient, curvature, 

starting, tractive effort of a locomotive, hauling power of a locomotive. 

07 
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Unit 

No. 
Topics 

Teaching 

Hours 

3 Geometric Design of Railway Track 
Right of way and formation, field investigation, geometric design elements, 

safe speed on curves, speeds computation, string lining of curves, gradients, 

grade compensation, railway can’t and can’t deficiency, traction, safety 

measures 

08 

4 Track Construction and Maintenance  
Special considerations and construction practices, track laying, inspection 

and maintenance, maintenance tools, maintenance of rail surface, track 

drainage, track circuited lengths, track tolerances, mechanized method, off-

track tampers, shovel packing, ballast confinement and directed track 

maintenance, bridge maintenance, renewal, classification of renewal works, 

through sleeper renewals, mechanized relaying, track renewal trains.  

06 

5 Signalling and Interlocking  
Objectives, classification, fixed signals, stop signals, signalling systems, 

mechanical signalling system, electrical signalling system, systems for 

controlling train movement, interlocking, modern signalling installations.  

06 

6 Railway Station and Yards 
Site selection, facilities, classification, platforms, building areas, types of 

yards, catch sidings, ship sidings, foot over bridges, subways, cranes, weigh 

bridge, loading gauge, end loading ramps, locomotive sheds, ash-pits, water 

columns, turntable, triangles, traverse, carriage washing platforms, buffer 

stop, scotch block, derailing switch, sand hump, fouling mark.  

High Speed Railways 
Modernization of railways, effect of high-speed track, vehicle performance 

on track, high speed ground transportation system, ballast less track, 

elevated railways, underground and tube railways  

12 

 Total 45 

 

List of References: 

1. Clifford F. Bonnett, “Practical Railway Engineering”, 2nd Edition, Imperial College Press, 

London, 2005.  

2. Gupta, B.L. and Amit Gupta, “Railway Engineering”, Third Edition, Standard Publishers, New 

Delhi, India, 2005  

3. J.S. Mundrey, “Railway Track Engineering”, Fourth Edition, Tata McGraw-Hill Education 

Private Limites, New Delhi, 2010.  

4. Rangwala, S.C. “Railway Engineering”, Charotar Publishing House, Anand, India, 2008.  

5. S.C. Saxena and S.P. Arora, “A textbook of Railway engineering”, Sixth Edition, Dhanpat Rai 

Publications, 2001.  

6. Satish Chandra and M. Agrawal, “Railway Engineering”, Second Edition, Oxford University 

Press, 2013.  

7. William W. Hay, “Railroad Engineering”, Second Edition, John Wiley & Sons, New York, 

1982.  
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5TE46: WATER TRANSPORT SYSTEM 

CREDITS – 4 (LTP:3,1,0) 
Course Objectives: 

1. To study the planning and designing requirement of harbour facilities. 

2. To analyze the layout of port facilities. 

3. To study the operation and maintenance management of port facilities. 

4. To carry out the economic viability of the project. 

5. To study the design requirement of coastal protections. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Water Transportation 

Scope, Merits, Developments of Water Transportation in India, Inland 

waterways, River, Canal, Inland water transportation, Development of ports 

& harbours, Site selection & planning, Harbour classification, Harbour 

dimensioning.  

06 

2 Natural Phenomena 

Tides, Water waves, Wave action, Wave decay & port, wave diffraction, 

breaking, Reflection, Littoral drift, Sediment transport 

04 

3 Harbour Infrastructures 

Types of brakewaters, Access channels, Jetty, Dock fenders, Piers, 

Wharves, Dolphin, Mooring accessories, Repair facilities, Wet docks, Lift 

docks, Dry docks, Gates for graving docks, Floating docks, Slipways, Locks 

and gates.  

07 

4 Port Facility 

Transit shed, Warehouses, Cargo handling, Container handling, Inland port 

facility, Navigational aids, Types, Requirements of signals, Lighthouses, 

Beacon light, Buoys  

08 

5 Dredging & Coastal Protection 

Types of dredgers, Choices, Usage of dredged material, Sea wall protection, 

Sea wall revetment, Bulkhead  

04 

6 Operation and Management 

Organization management and operation, function of port authorities, O and 

M- MIS, basic operational principles, Ship characteristics, Its influence on 

ports management & operations, Concern about Ship & Ship building, 

Coastal Zone Management  

06 
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Unit 

No. 
Topics 

Teaching 

Hours 

7 Water Transportation Technology 

Simulation modelling, Analytical solutions, Cargo handling systems. 

Economic Analysis 

Economic feasibility, evaluation, Economic costs and benefits, least cost 

solutions  

10 

 Total 45 

 

List of References: 
1. Bindra S.P., “Docks & Harbour Engineering”, Dhanpat Rai Publications,  

2. Srinivasan R., “Harbours, Docks & Tunnel Engineering”, Charotar Publishing House, Anand, 

1999.  

3. Aegerschou, Lundgren et.al., “Planning, Designing of Port and Marine Terminals”, John   

Wiley and Sons, 1983.  

4. Port Engineering and Operations: Proc. Conference of British Ports, New Castle upo Tynes, 

March, 1985, Thomas Telford, London, 1985.  

5. Hennes and Eske, “Fundamentals of Transportation Engineering”, McGraw,Hill Book Co., 

1955. 

 

5TE04: PAVEMENT ANALYSIS AND DESIGN 

CREDITS – 4 (LTP:3,1,0) 
 

Course Objectives: 

1. To study the basic characteristics of the material used in the pavement construction. 

2. To study the stress analysis in flexible pavement.  

3. To study the stress analysis in the rigid pavement. 

4. To design a flexible pavement using IRC, Asphalt Institute, and AASHTO methods. 

5. To design a rigid pavement using IRC and AASHTO methods. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents:  

Unit 

No. 
Topics 

Teaching 

Hours 

1 Pavement Types and Materials 

Types and component parts of pavements; highway and airport pavements. 

Basic characteristics of materials used in pavements. 

06 
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Unit 

No. 
Topics 

Teaching 

Hours 

2 Stresses in Flexible Pavements 

Layered system concepts. Stress solution for one, two and three-layered 

systems. Fundamental design concepts. Stress analysis in flexible 

pavements using software packages. 

06 

3 Stresses in Rigid Pavements 

Westergaard’s theory and assumptions. Stresses due to curling, stresses and 

deflections due to loading, frictional stresses. Stresses in dowel bars and tie 

bars. Stress analysis in rigid pavements using software packages. 

06 

4 Factors Affecting Pavement Design 

Variables considered in pavement design. Classification of axle types, 

standard and legal axle loads, tyre pressure, contact pressure, ESWL, EWLF 

and EAL concepts, Axle load spectrum, Traffic analysis: ADT, AADT, 

truck factor, growth factor, lane distribution factor, directional distribution 

factor and vehicle damage factor. 

06 

5 Design of Flexible Pavements 

IRC method of flexible pavement design. Asphalt Institute’s methods with 

HMA and other base combinations. AASHTO method of flexible pavement 

design. Design of flexible pavement shoulders, Design of flexible overlay. 

08 

6 Design of Rigid Pavements 

IRC method of plain jointed and continuously reinforced rigid pavement 

design. AASHTO method of rigid pavement design, Design of Rigid 

overlay. 

07 

7 Design of Pavement Drainage 

Detrimental effects of water, methods for controlling water in pavements. 

Drainage materials: aggregates, geotextiles, pipes. Estimation of inflow, 

determination of drainage capacity. 

06 

 Total 45 

List of References: 

1. R Srinivasa Kumar, “Highway engineering”, Universities Press, Hyderabad, India 

2. Asphalt Institute. “Thickness Design – Asphalt Pavements for Highways and Streets Manual”, 

Series No. 1 (MS-1), Asphalt Institute, Kentucky, USA, 1999. 

3. Das, A. “Analysis of Pavement Structures”, CRC Press, Taylor and Francis Group, Florida, 

USA, 2015. 

4. Huang, Y.H. Pavement “Analysis and Design”, Second Edition, Dorling Kindersley (India) 

Pvt. Ltd., New Delhi, India, 2008. 

5. Relevant latest IRC Guidelines. 

6. Mallick, R.B. and T. El-Korchi “Pavement Engineering – Principles and Practice”, CRC 

Press, Taylor and Francis Group, Florida, USA, 2009. 

7. MEPDG-1. Mechanistic-Empirical Pavement Design Guide - A Manual of Practice, Interim 

Edition, American Association of State Highway and Transportation Officials, Washington, 

D.C., USA, 2008. 

8. Papagiannakis, A.T. and E.A. Masad “Pavement Design and Materials”, John Wiley and Sons, 

New Jersey, USA, 2008. 

9. Yoder, E.J. and M.W. Witczak “Principles of Pavement Design”, Second Edition, John Wiley 

and Sons, New York, USA, 1975. 
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5TE05: HIGHWAY GEOMETRIC DESIGN AND SAFETY 

CREDITS – 3 (LTP:2,0,1) 

 
Course Objectives: 

1. To study the capacity requirement, design control and criteria for the highway. 

2. To carry out the horizontal alignment design. 

3. To carry out the vertical alignment design. 

4. To carry out the intersection design, cross sections, and drainage design. 

5. To study the road safety audit process. 

6. To check the horizontal alignment design for the safety point of view. 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

2 0 2 3 30 20 20 30 

 

Course Contents:  

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction 

Design controls and criteria. Roadway capacity analysis and design of lane 

requirements. 

06 

2 Geometric Design 
Cross sections elements, Sight distances, Super elevation, Horizontal & 

vertical alignments, Safety considerations, Drainage design, Application of 

software packages in highway geometry design. 

12 

3 Intersection Design 

Geometric of at-grade intersections and Interchanges; Geometric design 

for parking. 

06 

4 Road Safety Audit 
Global & Local perspective, Road safety issues, Road safety programs – 

Types of RSA, planning, design, construction & operation stage audits – 

Methodology, Road safety audit measures 

06 

 Total 30 

List of References: 

1. Garber, N. J., Hoel, L.A., “Traffic and Highway Engineering”, West Publishing Company, 

New York, 1988.  

2. Khistry, C.J., “Transportation Engineering – An Introduction”, Prentice Hall, Englewood 

Cliffs, New Jersey, 1990.  

3. Jones, J.H., “The Geometric Design of Modern Highways”, E&FN SPON Ltd., London, 1961.  

4. Relevant codes IRC, AASHTO Standards, HCM, Standard Drawings of MOSRT&H. 
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5CE02: RESEARCH METHODOLOGY AND IPR 

CREDITS - 2 (LTP:2,0,0) 

 

Course Objective: 

1. To review the literature and formulate a research problem. 

2. To prepare the methodology for a research problem using statistical and technical skill. 

3. To develop a report writing and presentation skill among the students. 

4. To study the importance of IPR and  

5. To emphasis the need of information about Intellectual Property Right to be promoted among 

students in general & engineering in particular. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
50 

2 0 0 2 30 20 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction 

Introduction to research methodology, Importance of research in decision 

Making, Defining research problem and formulation of research problem. 

04 

2 Research Designs 

Exploratory, Descriptive, and Experimental, Data collection and 

measurement: -Methods and techniques of data collection, Primary data 

through communication, Designing Questionnaire, Qualitative Research, 

sampling and sampling designs Attitude measurement and scales. 

08 

3 Data Presentation and Analysis  

Data processing, Univariate and Bivariate analysis, Correlational analysis 

ANOVA, Analysis of Associations, Multivariate analysis and data, Model 

building and decision making, Report Writing and presentation: Content of 

reports, formatting of content, and presentation of reports. 

10 

4 Intellectual Property Rights 

Overview of Intellectual Property, Patents, Copyright, Trademarks, Case 

studies of patents. 

08 

 Total 30 

 

List of References: 
1. T. M Murray and M.J. Mehlman, “Encyclopedia of Ethical, Legal and Policy issues in 

Biotechnology”, John Wiley & Sons 2000 
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2. Lionel Bently & Brad Sherman, “Intellectual Property Law”, Oxford. P. Narayanan, 

Intellectual Property Law, Eastern Law House 

3. The various Indian Acts related to IPR 

4. C.R. Kothari. "Research Methodology - Methods and Techniques", 2nd  Edition, New Delhi, 

New Age International (P) Limited, 2003.  

5. Eileen M. Trauth. "Qualitative Research in IS: Issues & Trends”, USA/London: IDEA Group 

Publishing, 2001. (ISBN: 1-930708-06-08). 

 

 

5TE06: COMPUTER AIDED DESIGN IN TRANSPORTATION ENGINEERING 

CREDITS – 2 (LTP:0,0,2) 
 

Course Objectives: 

1. To apply the transport planning packages to estimation the travel demand. 

2. To analyze the isolated and coordinated traffic signals using software tools. 

3. To analyze flexible and rigid pavement using software packages. 

4. To simulate the traffic using VISSIM. 

5. To study the application of GIS and GPS tools in Transportation Engineering. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

0 0 4 2 00 00 40 60 

 

Course Contents:  

Unit 

No. 
Topics 

Teaching 

Hours 

1 Traffic simulation using VISSIM, Signal design, four stage travel demand 

modeling using software packages. 

15 

2 The functional and geometric design of traffic facilities using software 

packages. 

15 

3 Computer-aided analysis and design of flexible and rigid pavement. 

Economic and Financial analysis using software packages. 

15 

4 GIS-GPS application in transportation engineering. 15 

 Total 60 

 

 

 

 

 

 

 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M. Tech. (Transportation Engineering)  

Course of Studies for the students admitted from A.Y 2019-20 & onwards Page 34 of 61 

5CE41: GIS AND GPS IN CIVIL ENGINEERING 

CREDITS - 4 (LTP: 3,1,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: Geographical Concepts and Terminology, Difference 

between Image Processing System and Geographic Information System 

(GIS), utility of GIS, various GIS packages and their salient features, 

Essential components of a GIS. 

7 

2 Data Acquisition: Scanners and Digitizers, Method of Digitization, Raster 

and Vector Data, Data Storage, Verification and Edition. Data 

Preprocessing; Format Conversion, Data Compression, Data Reduction and 

Generalization, Run Length Coding, Merging, Edge Matching, 

Rectification and Registration, Interpolation. 

7 

3 Data Base Structure: Hierarchical Data, Network Systems Relation 

Database. Data Management -Conventional Database Management Systems,   

Spatial Database Management. 

7 

4 Data Manipulation and Analysis :  

Reclassification and Aggregation, geometric and Spatial operations on Data 

Measurement and Statistical Modeling.  

Data Output: Types of Output. Application of GIS in various Natural 

Resources Mapping & Monitoring, Engineering Application. 

12 

5 Introduction to Global Navigation Satellite System. 

Introduction to GPS, GPS Segments:  Space, Control and User segments.  

GPS principles, receiver types and positioning techniques. GPS applications 

in Transportation Engineering: Intelligent Transport System, Mass transport 

system and location based services.  

GPS applications in Construction Management: Location based material 

and equipment management. 

12 

  Total 45 

 

List of References: 
1. P.A. Borough, “Principles of Geographic information Systems for Land Resources 

Assessment”, Oxford University Press, 1986. 

2. Manual of Remote Sensing Vol. 2, American Society of Photogrammetry and Remote Sensing. 
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3. Stan Aronoff, “Geographic Information Systems: A Management Perspective”, WDL 

Publications, 1991. 

4. Dr. Chandra A.M., “Remote Sensing and GIS”, Narosa Publishers, New Delhi. 

5. B. Bhatta, “Remote Sensing and GIS”, Oxford University Press, New Delhi. 

 

 
5TE47: OPERATION AND MAINTENANCE MANAGEMENT OF PAVEMENTS 

CREDITS – 4 (LTP:3,1,0) 
 

Course Objectives: 

1. To study the basic of operation and maintenance management of pavement. 

2. To study about the structural and functional evaluation of existing pavement. 

3. To study about the equipment of distress measurement. 

4. To carry out the overlay analysis. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction  

Operation and maintenance (O&M) of the Project Highway, Model 

Concession Agreement (MCA) for various types of PPP projects, 

Management and Organization, Project Cycle, Levels of Management, 

Administration and Logistics, Site Management, Road Maintenance, 

Approach, Organization, Management Activities  

08 

2 Operational Management Activities 

Road Inventory, Assessment of Maintenance Requirements – Drainage, 

Running Surface Structures; Setting Priorities, Planning Maintenance 

Works, Implementation, Work Activities and Task Rates, Tools for 

Maintenance Works, Reporting and Monitoring  

06 

3 Pavement Evaluation      

General concept of pavement evaluation, Evaluation of pavement 

performance, Structural capacity – Distress – Safety  

08 

4 Pavement Distress  

Structural and functional – serviceability, fatigue cracking, pavement 

deformation and low temperature shrinkage cracking, factors affecting 

performance, relation between performance and distress, Methods of 

07 
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Unit 

No. 
Topics 

Teaching 

Hours 

performance surveys, Methods of measuring defects - Pavement – Life 

studies  

5 Distress Measuring Equipment     

Functional and structural evaluation – Functions parameters such as 

roughness – Distress, rutting – Skid resistance. – structural parameters such 

as structural capacity – Benkelman beam – bump integrator – demonstration 

of equipment for dynamic testing of pavements (LWD) – pavement skid 

resistance measuring equipment – fatigue testing equipment  

08 

6 Design of Overlays  

Types of Overlays – Design Methodologies – Flexible overlays – Rigid 

overlays – design of overlay by Benkelman beam and falling weight 

Deflectometer – Asphalt Institute Method – Portland Cement Association 

Method, AASHTO Method.  

08 

 Total 45 

 

List of References: 
1. Hass, R., Hudson, W.R. and Zaniewski, J., “Modern Pavement Management”, Krieger,1994  

2. Hass, R. and Hudson, W.R., “Pavement Management System,” McGraw Hill Company, 

Inc,1978  

3. Yang H. Huang, “Design of functional pavements”, Pearson Prentice Hall, 2004  

4. Yoder, E.J. and Witczak, M.W., “Principles of Pavement Design”, John Wiley and sons, 1975  

5. Khanna S.K., Justo C.E.G., “Highway Engineering”, Nem Chand & Bros., Roorkee  

6. Kadiyali L.R., “Principles & Practice of Highway Engineering”, Khanna Publishers, 2003  

7. Relevant IRC code & Infrastructure development form Planning commission of India 

Publication, MORTHs Publications  

 

 
5TE48: ENVIRONMENTAL ANALYSIS OF TRANSPORTATION SYSTEM 

CREDITS – 4 (LTP:3,1,0) 

 
Course Objectives: 

1. To study effect of transportation projects on environment. 

2. To study the methods of measurement of air and noise pollutions. 

3. To study the process of EIA. 

4. To study the EIS, cost estimate and prepare the mitigation measures & policies. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction 
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 

2 Environmental Standards, Laws & Regulations 
Laws concerned with protection of the environment such as Environmental 

Protection Act, Air and Noise Pollution Act, Motor Vehicle Act, Town and 

Country Planning Act, Development Control Regulation 

09 

3 Prediction of Air & Noise Pollution 
Factors affecting air pollution from road traffic – Vehicle characteristics, 

Engine types, Vehicle age and maintenance, Driving conditions, Average 

speed, Temperature, Meteorological conditions; Emission inventory; 

Dispersion of pollutants; Inverse air quality models; Emission and 

dispersion models; Driving cycles; Macroscopic and Microscopic 

modelling at the microscopic level of air pollution from road traffic; Road 

traffic noise model (RTNM), Calixto model, Acoustical assessment. 

12 

4 Environmental Impact Assessment and Statement (EIA & EIS) 
Objectives of EIA, Advantages and Limitations of EIA; Overview of 

Methodologies Adhoc, Checklist, Matrix, Network, Overlays, Benefit Cost 

Analysis, Choosing a Methodology, Review Criteria; IRC Code 

08 

5 Mitigation Measures & Policies 
Cleaner fuels, Vehicle technology and replacement strategies, improving 

fuel efficiency, encouraging non-motorised and public transport, Taxation 

on emissions; Noise barriers, Land use planning, resurfacing roads with 

low-noise materials, Managing traffic flows, advanced construction 

methods. 

08 

 Total 45 
 

 

List of References: 

1. Canter L.W., “Environmental impact assessment”, McGraw-Hill, 1997  

2. Betty Bowers Marriott, “Environmental Impact Assessment: A Practical Guide”, McGraw-

Hill Professional, 1997.  

3. Peter Morris & Riki Therivel, “Methods of Environmental Impact Assessment”, Routledge, 

2001.  

4. Denver Tolliver, “Highway Impact Assessment”, Greenwood Publishing Group, 1993.  

5. R. K. Jain, L. V. Urban, G. S. Stacey, H. E. Balbach, “Environmental Assessment”, McGraw-

Hill Professional, 2001.  

6. Relevant IRC & CPCB codes. 
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5TE49:  TRANSPORTATION ECONOMICS 

CREDITS – 4 (LTP:3,1,0) 
 

Course Objectives: 

1. To study the principal of engineering economics. 

2. To carry out the estimation of cost and benefits. 

3. To study the techniques of economic evaluation. 

4. To study the economic analysis of transportation projects under different alternatives. 

5. To study the life-cycle cost analysis and fund model of transportation projects. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Principles of Engineering Economics 

Purpose and major considerations in Transport economics. Analysis, 

Identification and measurement of transportation cost and benefits.  

10 

2 Transport Costs and Benefits 

Capital Cost, Inflation cost, Interest during construction, maintenance cost, 

Road user cost, Vehicle Operating cost, Accident Cost, Congestion Cost, 

and Pricing. Non user cost and consequences. Saving and Benefits, Road 

user benefits, and Consumer surplus. Social Costs and benefits from 

transportation projects. 

15 

3 Economic Evaluation Techniques 
Characteristics and basic understanding of methods, Comparison and 

Limitations of various methods. Ranking of independent alternative 

projects. 

10 

5 Techno Economic Feasibilities Studies and Evaluation of Alternative 

Projects 
Welfare Economics, Evaluation and appraisal of transport investments. 

Special Considerations for transportation economics in analysis for 

developing countries. Independent alternative projects. 

10 

 Total 45 

 

List of References: 
1. Winfrey R., “Highway Economic Analysis”, International Textbook Company.  

2. David A. Hensher, Ann M. Brewer., “Transport: An Economics and Management 

Perspective”, Oxford University Press  

3. Emile Quinet, Roger Vickerman., “Principles of Transport Economics”, Edward Elgar Pub  
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4. Ian G. Heggie., “Transportation Engineering Economics”, McGraw Hill.  

5. James L.Riggs, David D.Bedworth, and Sabah U. Randhawa., “Engineering Economics”, Tata 

McGraw Hill, Delhi,2009.  

6. Sasmita Mishra., “Engineering Economics and Costing”, PHI, New Delhi.  

7. IRC: SP: 30-2009., “Manual on Economic Evaluation of Highway Projects in India”.  

8. Sarkar P K., Maitri V.,”Economics in Highway and Transportation Planning”, Standard 

Publisher, New Delhi, 2010.  

9. Garber and Hoel, “Traffic & Highway Engineering”, West Publishers. 

10. Harison, “The Economics of Transport Appraisal”, Croom Helm, London. 

 

 
5TE50: PROJECT APPRAISAL & FINANCE MANAGEMENT 

CREDITS – 4 (LTP:3,1,0) 
 

Course Objectives: 

1. To study the feasibility of a project. 

2. To study the different types of engineering contract and management. 

3. To study the techniques of effective project planning and scheduling. 

4. To study the finance management of projects. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Feasibility Studies, Appraisals and Project Clearances 

Project identification, Pre-feasibility report and its clearance, Estimates and 

techno economic feasibility report, Detailed project report, Clearances from 

various authorities  

06 

2 Contract Management 

Contract documents, Classification of engineering contracts, Bidding 

process, CPWD contract conditions, FIDIC form of contract agreement – 

Tendering, Team and condition – Arbitration, Public Private Partnership 

(P3) projects  

10 

3 Project Planning and Organizing  

Project team, Organizational structure for projects, Planning and scheduling 

techniques and methods, Computer application in scheduling, Resource 

levelling, Monitoring and reporting using Primavera, MS project, BIMS  

06 
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Unit 

No. 
Topics 

Teaching 

Hours 

4 Project Financing 

Finance resources and generation, Estimate and projection, Financial 

feasibility, Debt equity ratio, Lease financing, Public sector bonds and 

debentures, Long term rupee loan, Cost of capital, Collaborator’s equity 

participation  

10 

5 Project Control 

Time and cost control tools and techniques, Trending and predicting change 

control, Project quality and safety control, Information reporting system, 

Project audit  

05 

6 Equipment Management 

Classification of highway construction equipment and its costing, Operating 

and investment cost of equipment  

Project Close Out  

Commissioning, Start up, Stabilization, close out. 

08 

 Total 45 

 

List of References: 
1. P K Joy., “Total Project Management”, Mcmillian India Limited, New Delhi, 2007.  

2. Uddesh  Kohli and K. K.Chitkara; “Project Management Handbook”, Tata McGraw Hill, New 

Delhi, 2008.  

3. Kumar Neeraj Jha; “Construction Project Management Theory and Practice,” Pearson, New 

Delhi, 2011.  

4. R.Paneerselvam and P.Senthilkumar; “Project Management,” PHI, New Delhi, 2009.  

5. R.L.Peurifoy, C.J. Schexnayder, and A. Shapira., “Construction Planning, Equipment and 

Methods”, Tata McGraw Hill, New Delhi, 2010.  

6. Prasanna Chandra; “Projects Planning, Analysis, Financing, Implementation and Review”, 

Tata McGraw Hill, New Delhi, 2002.  

7. Dr.V.K.Raina; “Construction & Contract Management Practices,” Shroff Publishers & 

Distributors Pvt. Ltd., 2009  

 

 

 
5TE51: TRANSPORT POLICY AND FINANCING  

CREDITS – 4 (LTP:3,1,0) 

 
Course Objectives: 

1. To study the issues related to development of transportation policy. 

2. To study national transport development policy at regional and urban level for different 

transportation sector. 

3. To study the method of funding and role of private parties in transportation financing. 
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Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Issues in 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 behaviour, Environmental issues and sustainability. 

06 

2 National Transport Development Policy  

Background: Formation of the NTDP committee, its objective and 

functions; Approach: Growth projections, specific transport systems, 

institutional framework for formulation of transport policy, planning and 

coordination; Railways, roads, ports and airways, Transportation of key 

commodities, promotion of integrated transport and logistics systems, 

Human resource development for the transportation sector, Urban transport; 

safety policy; transportation in the North East. 

09 

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. 

10 

4 Five-year plans - Transportation Policy  

About five-year plans, Transportation policy changes in the five-year plans. 

04 

5 Acts related to Transportation 

Motor vehicle act, Vehicle registration system, Laws Governing Access 

Control to National Highways, Laws Governing Inter-state movement of 

goods and vehicles 

 

Investment Policies and Pricing 

Traditional cost-benefit analysis, increased competition created by 

improved transport, Reduction of transport barriers. 

06 
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Unit 

No. 
Topics 

Teaching 

Hours 

6 Role of Private Participation 

Need for private participation, advantages and disadvantages, Public-

private partnership, BOT, BOO.; Contracts for services, not procurement of 

assets, Payments related to service delivery, Whole life approach to design, 

build and operation Clear legal and institutional framework, Transparent 

and competitive procurement, implementation, risks for government and 

private parties. 

06 

7 Transportation Financing  

Pricing and subsidy issues; Economic and financial dimensions of urban 

transportation systems, User fees, Toll financing and congestion pricing, 

Fare and subsidy policies, Social costs of transportation systems 

04 

 Total 45 
 

List of References: 
1. Commission of the European Communities, Institution of Civil Engineers (Great Britain), 

Highway Investment in Developing Countries, Thomas Telford Ltd., 1983. (Digitised in 2011)  

2. Dai Nakagawa and Ryoji Matsunaka, “Transport Policy and Funding”, Elsevier, Oxford, UK, 

2006  

3. David Banister and Joseph Berechman, “Transport Investment and Economic Development”, 

UCL Press, London, 2000  

4. Kenneth A. Small and Erik T. Verhoef, “Urban Transportation Economics”, 2nd Edition, 

Routledge, London, 2007.  

5. National Transport Development Policy Documents, Government of India, New Delhi, 2012.  

6. National Urban Transport Policy, Ministry of Urban Development, Government of India, New 

Delhi, 2006.  

7. Peter Stopher and John Stanley, “Introduction to Transport Policy: A Public Policy View”, 

Edward Elgar Publishing Limited, UK, 2014.  

8. Various National Acts on Transport.  

 

6TE41: INTELLIGENT TRANSPORT SYSTEM 

CREDITS –3 (LTP:3,0,0) 
Course Objectives: 

1. To study the basic component of ITS and its user services. 

2. To study the application of ITS technology for solving the real-life traffic problems. 

3. To study the acquisition of big data using advance devices to manage the traffic congestion.  

4. To provide effective transportation by selecting proper design and implementation of suitable 

ITS and services. 
 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to ITS 
Definition Objectives, Historical Background, Benefits of ITS – 

Introduction to Automatic Vehicle Location (AVL), Automatic Vehicle 

Identification (AVI), Geographic Information Systems (GIS), Traffic 

control and monitoring aspects.  

04 

2 Intelligent Supporting Technologies 
Wireless communications, Standards and Cellular Technology, ITS Data 

acquisition and processing, Hardware and Software—Micro-Controllers, 

PLC, Embedded systems, Ubiquitous Computing, Sensing Technologies, 

Detectors/Detection Techniques—Triangulation Technique, Inductive loop 

detection, Video vehicle detection, Microwave detection. Global 

Positioning System (GPS) 

18 

3 Components of ITS 
Theories of elastic and plastic behaviour of soils. Function: Stability of 

embankment, reinforcing embankment and fibres, Methods of reducing 

settlement due to consolidation in foundations of road embankment. 

Vertical Sand Drains: Design criteria, constriction and uses. 

04 

4 Advanced Traveller Information Systems (ATIS)  
Traffic density, Variable message signs, Parking guidance, Weather 

information. 

02 

5 Advance Vehicle Monitoring Systems  

Security CCTV systems, Wireless Sensor Network and RFID 

Commercial Vehicle Operations (CVO)  

Emergency vehicle notification systems, Automatic road enforcement, 

Variable speed limits, Collision avoidance systems, Dynamic Traffic Light 

Sequence, Cooperative systems on the road, Automatic number plate 

recognition by Image processing. 

08 

6 ITS Applications 
Advanced Traffic Management Systems (ATMS) Advanced Vehicle 

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

Advanced Rural Transportation Systems (ARTS), Automated Highway 

Systems 

ITS Programs in the World  

Overview of ITS implementations in developed countries, ITS in 

developing countries. 

09 

 Total 45 

 

List of References: 
1. Sumit Ghos and Tony Lee, “Intelligent Transportation Systems”, CRC Press, ISBN: 

0849300673.  

2. Chris Drane and C. R. Drane, “Positioning Systems in Intelligent Transportation Systems”, 

Artech House Publishers, ISBN: 0890065365.  
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3. Judy Mc Queen and Bob Mc Queen, “Intelligent Transportation System and Architecture”, 

Artech House Publishers, ISBN: 089006525X  

4. Asad J. Khattak , “Intelligent Transportation Systems: Planning, Operations, and Evaluation”, 

CRC Press  

 

6TE42: PAVEMENT MANAGEMENT SYSTEM 

CREDITS – 3 (LTP:3,0,0) 
Course Objectives: 

1. To study the different suitable design strategies for a given pavement. 

2. To the study the pavement condition using functional and structural methods. 

3. To study the maintenance strategies for a given pavement. 

4. To evaluate the life cycle cost of pavements. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to Pavement Management 

Historical perspectives of PMS, Evolution of PMS concepts, basic 

components of PMS, system, network and project levels of PMS, data Needs, 

GIS applications, database design, inventory and monitoring databases, 

planning pavement investments process, benefits of pavement management.  

8 

2 Pavement Performance Models 

General concepts, pavement evaluation with respect to user cost, pavement 

evaluation technologies, techniques for developing prediction models 

deterministic, probabilistic, expert system of PMS models; remaining service 

life, AASHO, CRRI and HDM models, deterioration concepts and 

modelling, priority programming methods, pavement life cycle cost analysis, 

decision tree, PMS analysis software.  

13 

3 Design Alternatives 

Design Alternatives, evaluation and selection, framework for pavement 

design, design objectives and constraints, generating alternative pavement 

design strategies, methods of economic evaluation, economic evaluation of 

alternative pavement design strategies and selection of optimal design 

strategies.  

10 
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Unit 

No. 
Topics 

Teaching 

Hours 

4 Pavement Prioritization Techniques 

General concepts, ranking methods and procedures, prioritization based on 

befit cost ratio, mathematical optimization for prioritization of M, R&R 

Work Programs, Markov and heuristic approaches and ANN techniques for 

Prioritization of M, R&R Work programs.  

8 

5 Implementation of PMS and Technologies 

Major steps in Implementation of PMS, operational Issues, system 

complexity, feedback, other Institutional Issues and PMS case studies 
6 

 Total 45 

List of References: 
1. Huang, Yang H. “Pavement Analysis and Design”. Prentice-Hall, Inc. Englewood Cliffs, New 

Jersey, 1993.  

2. Hudson, W. R., R. Haas and W. Uddin. “Infrastructure Management: Integrating Design, 

Construction, Maintenance, Rehabilitation, and Renovation”. McGraw Hill. New York, 1997.  

3. Proceedings of International Conference on Structural Design of Asphalt Pavements NCHRP, 

TRR and TRB Special Reports.  

4. Proceedings of North American Conference on Managing Pavement, 1987, 1994.  

5. Ralph C.G. Haas and Ronald W. Hudson, “Pavement Management System”, McGraw Hill 

Book Co. 1978.  

6. Ralph C.G. Haas, W. Ronald Hudson and Zanieswki, “Modern Pavement Management”, 

Kreiger Publications, 1994.  

7. Shahin, M.Y. “Pavement Management for Airports, Roads and Parking Lots” Chapman & 

Hall, New York, 1994.  

8. Southeast Michigan Council of Governments. “Pavement Management System”, SEMCOG, 

1997.  

9. Transportation Association of Canada. “Pavement Design and Management Guide”. 

Transportation Association of Canada, Ottawa, 1997.  
 

6TE43: TRAFFIC FLOW THEORY 

CREDITS – 3 (LTP:3,0,0) 
Course Objectives: 

1. To study the traffic flow characteristics. 

2. To analyze and develop the models for traffic flow relationships. 

3. To study the queuing phenomenon of traffic flow. 

4. To analyze the capacity and level of service of roadway network 

5. To simulate the traffic for varied roadway and compositions level to solve the traffic problems.   
 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Traffic Stream Characteristics 

Measurement, microscopic and macroscopic Study of Traffic Stream 

Characteristics - Flow, Speed and Concentration; Use of Counting, Interval 

and Translated Distributions for Describing Vehicle Arrivals, Headways, 

Speeds, Gaps and Lags; Fitting of Distributions, Goodness of Fit Tests, gap 

acceptance.  

12 

2 Traffic Stream Models  
Fundamental Equation of Traffic Flow, Speed-Flow-Concentration 

Relationships, Normalised Relationship, Fluid Flow Analogy Approach, 

Shock Wave Theory, Platoon Diffusion and Boltzman Like Behaviour of 

Traffic Flow, Car-Following Theory, Linear and Non-Linear Car, Following 

Models, Acceleration Noise  

12 

3 Queuing Analysis  
Fundamentals of Queuing Theory, Demand Service Characteristics, 

Deterministic Queuing Models, Stochastic Queuing Models, Multiple 

Service Channels, Models of Delay at Intersections and Pedestrian 

Crossings.  

 

 

 

10 

4 Highway Capacity & Level-of-Service Studies  
Concepts, Factors Affecting Capacity & Level-Of Service, Capacity 

Analysis of Different Highway Facilities, Passenger Car Units, and Problems 

in Mixed Traffic Flow, Pedestrian flow studies. 

06 

5 Traffic Simulation 
System Simulation, Simulation Languages, Generation of Random 

Numbers, Generation of Inputs – Vehicle Arrivals, Vehicle Characteristics, 

Road Geometrics, Design of Computer Simulation Experiments.  

05 

 Total 45 

 

List of References: 
1. TRB – SR No.165 – “Traffic Flow Theory”, Transportation Research Board, Washington – 

D.C.  

2. May, A D., “Traffic Flow Fundamentals”, Prentice-Hall, NJ  

3. Drew, D.R., “Traffic Flow Theory and Control”, McGraw-Hill, New York.  

4. TRB Special Report 209: “Highway Capacity Manual”, Transportation Research Board,  

5. Washington DC, 1985.  

6. Wohl M. and Martin, B V., “Traffic System Analysis for Engineers and Planners”, McGraw-

Hill, New York.  

7. McShane W R & Roess R P, “Traffic Engineering”, Prentice-Hall, NJ  

8. Neylor, T.H. et al., “Computer Simulation Techniques”, John Wiley.  

 

6CM81: STRATEGIC MANAGEMENT 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective: 
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1. To identify the relevant government environment: laws, policies, regulations etc. with respect 

to a given industry/firm.  

2. To analyze the relevant government environment for corporate planning and policy decisions. 

3. To recognize the impact and changes in the regulatory and other profiles of the government 

environment over different stages of corporate growth. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Strategy and Process 

Conceptual framework for Strategic Management, The Concept of Strategy 

and the Strategy Formation Process, Stakeholders in business, Vision, 

Mission and Purpose, Business definition, Objectives and Goals, Corporate 

Governance and Social responsibility, Case study. 

06 

2 Competitive Advantage 

External Environment, Porter's Five Forces Model, Strategic Groups 

Competitive Changes during Industry Evolution, Globalization and Industry 

Structure, National Context and Competitive advantage Resources, 

Capabilities and competencies, Core competencies, Low cost and 

differentiation Generic Building Blocks of Competitive Advantage, 

Distinctive Competencies, Resources and Capabilities durability of 

competitive Advantage, Avoiding failures and sustaining competitive 

advantage, Case study. 

12 

3 Strategies 

The generic strategic alternatives, Stability, Expansion, Retrenchment and 

Combination strategies, Business level strategy, Strategy in the Global 

Environment, Corporate Strategy, Vertical Integration, Diversification and 

Strategic Alliances, Building and Restructuring the corporation, Strategic 

analysis and choice, Environmental Threat and Opportunity Profile (ETOP), 

Organizational Capability Profile, Strategic Advantage Profile, Corporate 

Portfolio Analysis, SWOT Analysis, GAP Analysis, Mc Kinsey's 7s 

Framework, GE 9 Cell Model, Distinctive competitiveness, Selection of 

matrix, Balance Score Card, Case study. 

12 

4 Strategy Implementation and Evaluation 

The implementation process, Resource allocation, Designing organizational 

structure, Designing Strategic Control Systems, Matching structure and 

control to strategy, Implementing Strategic change, Politics, Power and 

Conflict, Techniques of strategic evaluation and control, Case study. 

 

12 

5 Other Strategic Issues 03 
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Unit 

No. 
Topics 

Teaching 

Hours 

Managing Technology and Innovation, Strategic issues for Non Profit 

organizations, New Business Models and strategies for Internet Economy, 

Case study 

 Total  45 

 

List of References: 

1. William F Glueck & L. R. Jauch, “Business policy & strategy”, McGraw Hill.  

2. Steiner G. & J. Miner, “Management policy & strategy”, Macmillan New York. 

3. Dasgupta A. & Sen Guha, “Government and Business in India”, Allied publishers, Calcutta. 

4. Mles R. & C Snow, “Organization Strategy structure & processes”, McGraw Hill 

5. Hofer C. & D. Vencil, “Strategic planning systems”, Englewood cliffs. 

6. Neil Ritson, “Strategic Management”, Ventus Publishing 

7. G. Sudarsana Reddy, K. Aswathappa, “Strategic Management concepts & cases”, Himalaya 

publishing house 

8. Srinivasan, “Strategic Management: The Indian Context”, 3rd Ed, PHI Learning Pvt. Ltd. 

9. Thomas L. Wheelen, J.David Hunger and Krish Rangarajan, “Concept in Strategic 

Management and Business Policy”, 9th Edition, Pearson education, 2009. 

10. Fred. R. David, “Strategic Management, Concept and cases”, 12th Edition. PHI, 2008. 

11. Charles W. L. Hill & Gareth R. Jones, ‘Strategic Management Theory: An Integrated 

approach”, Biztantra, 2008 

12. Saloner and Shepard, Podolny, “Strategic Management”, John Wiley, 2013.  

13. Arnoldo C.Hax and Nicholas S. Majluf, “The Strategy Concept and Process- A Pragmatic 

Approach”, Second Edition, Pearson Education, 2005. 

14. Upendra Kachru, “Strategic Management concepts & cases”, Excel Books, 2006 

15. Azhar Kazmi, “Strategic Management & Business Policy”, Tata McGraw Hill 

16. David Langford, Steven Male, “Strategic Management in Construction”, 2nd Edition, John-

Wiley and Sons, 2008. 

17. Richard Fellows, “Construction Management in Practice”, 2nd Edition, Blackwell Science, 

2001.  

 

 

 

6CM82: DISASTER MANAGEMENT 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective: 

To impart knowledge to prepare damage assessment of natural and manmade disasters. To work 

out financing relief expenditures and distribution program. To prepare emergency management 

program. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 100 
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3 0 0 3 60 40 00 00 

 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Objectives 
Overview of Disaster Management - Distinguishing between an emergency 

and a disaster situation. Disaster Management Cycle - Phase I: Mitigation, 

and strategies; hazard identification and vulnerability analysis. Disaster 

Mitigation and Infrastructure, impact of disasters on development 

programmes, vulnerabilities caused by development, developing a draft 

country-level disaster and development policy. 

06 

2 Phases 

Disaster Management Cycle - Phase II: Preparedness, Disaster Risk 

Reduction (DRR), Emergency Operation Plan (EOP), Mainstreaming Child 

Protection and Gender in Emergency Planning, Assessment, Disaster 

Management Cycle - Phases III and IV: Response and recovery, Response 

aims, Response Activities, Modern and traditional responses to disasters, 

Disaster Recovery, and Plan , Disasters as opportunities for development 

initiatives. 

12 

3 Disaster Community 

Community-based Initiatives in Disaster management, need for 

Community-Based Approach, categories of involved organizations: 

Government, Non-government organizations (NGOs), Regional And 

International Organizations, Panchayaths, Community Workers, National 

and Local Disaster Managers, Policy Makers, Grass-Roots Workers, 

Methods of Dissemination of Information, Community-Based Action Plan, 

Advantages/Disadvantages of the Community-Based Approach. 

09 

4 Disaster Planning 

Disaster Response Personnel and duties, Community Mitigation Goals, 

Pre-Disaster Mitigation Plan, Personnel Training, Volunteer Assistance, 

School-based Programmes, Hazardous Materials, Ways of storing and 

safely handling hazardous materials, Coping with Exposure to Hazardous 

Materials. 

09 

5 Applications of science and technology for disaster management. 

Geo informatics in Disaster Management.: RS, GIS, GPS 

Disaster safe design and construction. Structural and non-structural 

mitigation of disasters. S&I Institutions for Disaster Management in India. 

09 

 Total 45 

 

List of References: 
1. Ayaz, “Disaster Management: Through the New Millennium”, Anmol Publications. (2009) 

2. Dave, P. K., “Emergency Medical Services and Disaster Management: A Holistic Approach”, 

New Delhi: Jaypee Brothers Medical Publishers (P) Ltd., 2009 

3. Narayan, B., “Disaster Management”, New Delhi: A.P.H. Publishing Corporation, 2009 

4. Kumar, N., “Disaster Management”, New Delhi: Alfa Publications. ,2009 
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5. Ghosh, G. K., “Disaster Management”, New Delhi: A.P.H Publishing Corporation., 2008 

6. Goel, S. L., “Disaster Management”, New Delhi: Deep & Deep Publication Pvt. Ltd., 2008 

7. Singh, R. B., “Disaster Management”, New Delhi: Rawat Publications., 2008. 

8.   Seetharaman, “Construction Engineering and Management”, Umesh Publications 

9.   CE&CR's Journals 

10. NICMAR Publications 

6EE81: RENEWABLE ENERGY SYSTEM 

CREDITS - 3 (LTP:3,0,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: 

Renewable Sources of Energy, Grid-Supplied Electricity, Distributed 

Generation-Renewable. Various non-conventional energy resources; 

Introduction, availability, classification, relative merits and demerits. 

4 

2 Solar Energy: 

Photo voltaic power generation, spectral distribution of energy in solar 

radiation, solar cell Configurations, voltage developed by solar cell, photo 

current and load current, practical solar cell performance, commercial  photo  

voltaic  systems,  test  specifications  for  PV systems. 

10 

3 Wind Energy Conversion: 

Wind power and its sources, site selection criterion, momentum theory, 

classification of rotors, wind characteristics, performance and limitations 

of energy conversion systems. Power from wind, properties of air and wind, 

types of wind Turbines, operating characteristics. 

6 

4 Geo Thermal Energy: 

Resources of geothermal energy, thermodynamics of geothermal energy 

conversion-electrical conversion, non-electrical conversion, environmental 

constraints. 

8 

5 Wave and Tidal Energy: 

Properties of waves and power content, vertex motion of Waves, device 

applications. Types of ocean thermal energy conversion systems 

Application of OTEC systems examples. Tides and tidal power stations, 

modes of operation, tidal project examples, turbines and generators for tidal 

power generation. 

6 

6 Future Energy Sources: 6 
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Unit 

No. 
Topics 

Teaching 

Hours 

Fuel Cell, MHD power generation, Nuclear fusion and fission energy, 

Hydrogen Energy etc. 

 Total 40 

List of References: 

1. S.P. Sukhatme, “Solar Energy - Principles of thermal collection and storage”, TMH, 2008. 

2. Thomas Ackermann, “Wind Power in Power System”, John Willey &Sons, 2005. 

3. Felix A. Farret, M. Godoy Simoes, “Integration of Alternative Sources of Energy”, John Wiley 

& Sons, 2006. 

4. Remus Teodorescu, Marco Liserre and Pedro Rodríguez, “Grid Converters for Photovoltaic 

and Wind Power Systems”, John Wiley & Sons, 2011. 

5. G. D. Rai, “Non-Conventional Energy Sources”, Khanna Publishers.  

 

 

6EN81: RURAL SANITATION 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective:  

1. To study the rural engineering for development of rural infrastructure. 

2. To determine the rural sanitation and integrated rural development programme. 

3. To determine socio-economic development of rural area. 

4. To understand various Government Policy and scheme for rural development. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Rural Development and Infrastructure development. 

Introduction to rural engineering, elements of rural engineering, 

productivity, animal husbandry and agriculture, rural art and craft, 

Infrastructure development such as irrigation, communication, village 

betterment, transportation, education such as educational institute, Financial 

assistance from Z.P. and other sources. 

12 

2. Human Resources and development 
Health care centre, rural sanitation, combined program for women and 

preschool children. Employment generation, integrated ruler development 

programme, landless employment guarantee program, present rural status, 

role of NGO and corporate sector. 

10 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M. Tech. (Transportation Engineering)  

Course of Studies for the students admitted from A.Y 2019-20 & onwards Page 52 of 61 

Unit 

No. 
Topics 

Teaching 

Hours 

3. Socio Economic Development 

Rural population growth rate, rural literacy, manpower, cultivators, 

agriculture, industrial worker, manufacture worker, rural poverty. Five years 

plan for rural development. 

10 

4. Government Policy and schemes for rural development. 

Various policies for rural development, various schemes such as micro 

finance and rural banking, integrated village development model, 

Swaranjayanti Gram Swarozgar Yojana, Samparan Grammen Rozgar 

Yojana, Micro finance and rural banking 

13 

 Total 45 

 

List of References: 

1. N.I.R.D.: Facets of Rural Development in India. 

2. S.C. Jain, Rural Development. 

3. Misra & Sarma, “Problems and prospects of Rural Development in India”. 

4. K.Venkata Reddy, “Rural Development in India: Poverty and Development”, Himalaya 

Publishing House, Mumbai, 2012. 

5. Rajasekhar D (Ed): Prof G Parthasarathi’s Writings on Indian Rural Economy in Transition. 

6. Katar Singh,  “Rural Development: Principles, Policies & Management”. 

7. G. Sreedhar and D. Rajasekhar, “Rural Development in India: Strategies and Processes”, 

Concept Publishing House, New Delhi, 2014. 

 

 

6EN82: ANALYTICAL METHODS FOR ENVIRONMENTAL MONITORING 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective:  

1. To enumerate the various instrumental methods and its principles for environmental 

monitoring. 

2. To identify the ion selective electrodes for measurement of ions in water and wastewater. 

3. To study principle of chromatography, spectrophotometry and their applications. 

4. To provide the information about various material characterization techniques. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 
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Unit 

No. 
Topics 

Teaching 

Hours 

1. Classification of Instrumental Methods – Performance Characteristics of 

Instruments (Static And Dynamic) - Errors and Uncertainties in Performance 

Parameters – Noise Reduction - Sensitivity and Detection Limit - Errors -

Types - Expression of Errors - Precision and Accuracy 

10 

2. Calibration of Instrumental Methods - Spectrophotometry - 

Electromagnetic Radiation - Atomic Absorption and Emission Spectrometry 

- Ultraviolet - Visible Spectrophotometry Principle and Instrumentation – 

Atomic Absorption Spectroscopy Principle and Instrumentation - Flame 

Photometer - Fluorimetry - Nephelometry and Turbidimetry - Principles, 

Chromatography - Principle and Classification 

10 

3. Column Efficiency and Resolution – Quantitative Determination - Column 

Chromatography - Thin Layer Chromatography – Principle and Application 

of Ion chromatography - Application Gas Chromatography (GC) - Principle 

and Application of High Precision Liquid Chromatography (HPLC) – Ion 

Chromatography Mass Spectroscopy - Gas Chromatography Mass 

Spectroscopy (GCMS) 

10 

4. Electro Chemical Methods - Electrochemical Cell - Reference Electrodes - 

Cyclic Votametry - Polarograph – Oscilloscopi Polarography - Ion Selective 

Electrodes - Conductometry - Electrolytic Conductivity - Specific 

Equivalent and Molar Conductance - Working Principles of pH, EC, TDS 

Meters 

08 

5. Material Characterization Techniques - SEM, TEM, XRD, FTIR, Thermal 

Analysis – Working Principles and Applications. 

07 

 Total 45 

 

List of References: 

1. D. A. Skoog, D.M. West and T.A. Nieman, “Principles of Instrumental Analysis”, 5th Ed. 

Thomson Asion (P) Ltd. Singapore, 2004. 

2. H. H. Willard, L. L. Merit, J. A. Dean and F. A. Settle, “Instrumental Methods of Analysis”, 

7th Ed. CBP Publishers and Distributors, New Delhi, 1988 

 

 

 

6IF81: INFRASTRUCTURE TECHNOLOGY & MANAGEMENT 

CREDITS - 3 (LTP:3,0,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M. Tech. (Transportation Engineering)  

Course of Studies for the students admitted from A.Y 2019-20 & onwards Page 54 of 61 

 

 

 

 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Infrastructure: 

Definitions of infrastructure, Governing Features, Historical overview of 

Infrastructure development in India, Infrastructure Organizations & Systems, 

Challenges of managing Infrastructures.  

06 

2 Infrastructure Planning: 

Typical infrastructure planning steps, Planning and appraisal of major 

infrastructure projects, Screening of project ideas, Life cycle analysis, Multi-

criteria analysis for comparison of infrastructure alternatives, Procurement 

strategies, Scheduling and management of planning activities, Infrastructure 

Project Budgeting and Funding, Regulatory Framework, Sources of Funding, 

Maintenance, Rehabilitation and Reconstruction strategies.  

10 

3 Project Management: 

Introduction to project management processes - Initiating, Planning, Executing, 

Controlling, and Closing processes; Project Integration Management - Project 

plan development, Project plan execution, and Overall change control; Project 

Scope Management - Initiation, Scope planning, Scope definition, Scope 

verification, and Scope change control. 

10 

4 Economic Analysis: 

Concepts and Applications, Principles of methodologies for economic analysis 

of public works, Social welfare function, indifference curves and tradeoffs, 

Demand curves and price elasticities; Benefit-cost ratio and internal rate of 

return; Shadow pricing; Accounting for risk and uncertainty; Financial 

Evaluation - Time value of money, Investment criteria, Project cash flows – 

elements and basic principles of estimation, Financial estimates and 

projections, Cost of capital, Rate of return; Project risk analysis; Political and 

social perspectives of infrastructure planning. 

10 

5 Case studies 06 

 Total  42 

 

List of References: 
1. Goodman and M. Hastak, “Infrastructure planning handbook: Planning, engineering, and 

economics”, McGraw-Hill, New York, 2006.  

2. J. Parkin and D. Sharma,”Infrastructure planning”, Thomas Telford, London, 1999.  

3. P. Chandra, “Projects: Planning, analysis, selection, financing, implementation, and review”, 

Tata McGraw-Hill, New Delhi, 2009.  

4. J. D. Finnerty,”Project financing - Asset-based financial engineering”, John Wiley & Sons, 

New York, 1996.  

5. L. Squire and H. G.van der Tak, “Economic analysis of projects”, John Hopkins University 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M. Tech. (Transportation Engineering)  

Course of Studies for the students admitted from A.Y 2019-20 & onwards Page 55 of 61 

Press, London, 1975.  

6. T. J. Webster, “Managerial economics: Theory and practices”, Elsevier, New Delhi, 2003. 

 

 

6MD81: ROBUST DESIGN 

CREDITS - 3 (LTP: 3, 0, 0) 

 

Course Objective:  

To expose the use of Robust Design to harness maximum information from experiments, empirical 

model fitting and optimization of fitted models 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE  

100 3 0 0 3 60 40 0  0 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: What is robust design? How a designed experiment works. 

Basic components, Terminology, etc., History and Background, Over-the-

wall design, measurement Of quality, stages in experimental design, P-

Diagram, Review of statistics, Statistical analysis of a designed experiment, 

ANOVA, Modeling, predictions, signs of trouble. 

10 

2 Basic components of a Robust Design experiment: Array Design for 2-

level factors:- Basic concepts. Array design, equivalence of arrays, and 

comparison with one-at-a-time approach; Interactions. Definition and 

meaning, confounding, resolution, strategies for mitigation and control; 

Design trade-offs and strategies. Experimental triangle, array design 

strategies, randomization. Selection of the characteristic response:- Good 

experimental practice; Linked to long-term improvement; Ease of 

optimization and implementation; Taguchi’s S/N ratios; Process capability 

(Six Sigma). Inclusion of real-world variability:- Identification and selection 

of noise conditions; Strategies; Tolerance design 

16 

3 Additional techniques and concepts: Three-level and modified array 

designs- Standard three-level designs; Design strategies for three-levels; 

Modification of standard (2 and 3-level) designs. Additional analysis 

techniques- Pooling of unused columns; Pooling of smallest effects; 

Replication; Normal probability plots. Response Surface Methodology 

16 

 Total  42 

List of References: 

1. Douglas Montgomery, “Design and Analysis of Experiments”, John Wiley and Sons pub., 1997  

2. DeVor, Chang and Sutherland, “Statistical Quality Design and Control”, Prentice Hall pub., 

1992  
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3. Wu and Hamada, “Experiments, Planning, Analysis, and Parameter Design Optimization”, 

John Wiley and Sons pub., 2000  

4. Funkenbusch, “Practical Guide to Designed Experiments: A unified, modular, approach”, 

Marcel Dekker pub., 2005  

5. Fowlkes and Creveling, “Engineering Methods for Robust Product Design”, AddisonWesley 

pub., 1995  

6. Phadke, “Quality Engineering using Robust Design”, Prentice Hall pub., 1989 7. Genichi 

Taguchi, “Introduction to Quality Engineering”, American Supplier Institute pub., 1988. 

 

Course Outcomes (COs):  

1. Explain basic terminologies used in Robust Design 

2. Use 2-level designs to  conduct experiments for model fitting 

3. Use 3-lecel designs to conduct experiments for modelling and optimization 

 

 

6MD82: OPTIMIZATION TECHNIQUES 

CREDITS - 3 (LTP: 3, 0, 0) 

 

Course Objective:  

To apply appropriate optimization technique to solve non-linear engineering problems. 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per Week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 0 0 

 

Course Contents: 

Unit 

No 
Topic 

Teaching 

Hours 

1 Introduction to Optimization: 

Mathematical formulation, Classification of optimization problems, Engineering 

applications of optimization 

02 

2 Classical Optimization Techniques: 

Single variable optimization, Multivariable unconstrained optimization, 

Multivariable optimization with equality constraints: Direct substitution, method 

of Lagrange multipliers, method of constrained variation. 

Multivariable optimization with inequality constraints: Kuhn-Tucker conditions. 

08 
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Unit 

No 
Topic 

Teaching 

Hours 

3 Single Variable Optimization: 

Unimodal function, Elimination Methods: unrestricted search, exhaustive 

search. Dichotomous search, Interval halving method, Fibonacci method, 

Golden section method. 

Interpolation Methods: Quadratic and cubic interpolation methods. 

Direct Root methods: Newton method, Quasi-Newton method, Secant method. 

06 

4 Multivariable unconstrained optimization: 

Direct search methods: Random search methods, Grid search method, Univariate 

method, Hooke and Jeeves method, Powell’s method. 

Indirect search methods: Steepest descent method, Conjugate gradient method, 

Newton’s method. 

08 

5 Multivariable optimization with equality constraints: 

Random search methods, Sequential linear programming, Sequential quadratic 

programming. 

Basic approach of penalty function methods, Interior and exterior penalty 

function methods. 

08 

6 Geometric Programming: 

Introduction, polynomials, Unconstrained Geometric Programming Problem: 

Arithmetic–Geometric inequality, Primal–Dual relationship and Sufficiency 

conditions. 

Constrained Geometric Programming problem Applications of Geometric 

Programming. 

06 

7 Modern Methods of Optimization: 

Genetic algorithms, simulated annealing, fuzzy optimization, neural-network-

based methods, Particle Swarm Optimization. 

04 

 Total  42 

 

List of References: 

1. Rao S. S., “Engineering Optimization: Theory and Practice”, 3rd edition, New Age 

International (P) Ltd Publishers. 

2. Jasbir S. Arora, “Introduction to Optimum Design”, McGraw Hill. 

3. Ravindran A., Ragsdell K. M. and Reklaitis G. V., “Engineering Optimization: Methods and 

Applications”, 2nd edition, Wiley India. 

4. Belegundu A. D., Chandrupatla T. R., “Optimization Concepts and Applications in 

Engineering”, 2nd edition, Cambridge University Press. 

5. Kalyanmoy Deb, “Optimization for Engineering Design: Algorithms and Examples”, Prentice 

Hall. 

 

Course Outcomes (COs):  

At the end of this course students will be able to …  

1. Formulate an engineering problem. 

2. Compute the optimum solution of continuous and differential function. 
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3. Use appropriate numerical method of optimization for single variable engineering problem. 

4. Apply optimization techniques to solve multivariable unconstrained problem. 

5. Apply optimization techniques to solve multivariable constrained problem. 

6. Apply geometric programming method to solve polynomial function problem. 

7. Outline the modern methods of optimization. 

 

 

6MD83: RELIABILITY ENGINEERING AND QUALITY CONTROL 

CREDITS - 3 (LTP: 3, 0, 0) 

 

Course Objective:  

 To apply quality assurance, DOE and reliability tools in various industrial applications. 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per Week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 0 0 

 

Course Contents: 

Unit 

No 
Topic 

Teaching 

Hours 

1 Total Quality Management: 

Concepts of Quality Engineering, TQM- Tools and Techniques;- Quality 

Function Deployment (QFD), Failure Mode and Effect analysis (FMEA), Six 

sigma control, Poka-Yoke, 7QC Tools, 7 New Quality Improvement Tools. 

07 

2 Quality Assurance and Acceptance Control: 

Quality Assurance, Acceptance Sampling;- Lot by lot sampling, probability of 

acceptance in single, double, multiple sampling techniques. OC curves – 

producer’s Risk and consumer’s Risk. AQL, LTPD, AOQL concepts-standard 

sampling plans for AQL and LTPD- uses of standard sampling plans. 

08 

3 Experimental Design: 

Basis statistics, hypotheses test, F test, Chi-square test ,one factor at a time, 

orthogonal design, point and interval estimates, Two factors, Full factorials, 

Fraction Factorials, Taguchi,s quality Engineering-loss function, orthogonal 

Arrays, Signal to Noise ratio(S/N). 

08 

4 Probability Theory: 

Fundamental laws of probability, Conditional probability and multiplication 

rules, Random variables; Probability distribution; Discrete and continuous 

distribution. 

02 
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Unit 

No 
Topic 

Teaching 

Hours 

5 Reliability Concepts: 
Reliability engineering fundamentals; Failure data analysis; Failure rate; 

mortality curve; Concept of burn in period; Useful life and wear out phase of a 

system; Mean time to failure (MTTF); Mean time between failure, (MTBF) and 

mean time to repair (MTTR); Reliability in terms of Hazard rate and failure 

density, maintainability, availability, Hazard models-constant, linearly 

increasing and weibull models. Bath-tub Curve. 

05 

6 System Reliability and Fault tree analysis: 

System reliability-series, parallel and mixed configuration, application to 

specific Hazard models, methods of solving complex systems, Markov model. 

Fault tree Analysis- fault tree construction and calculation of reliability, truth 

table, De Morgans theorem and application to reliability analysis. 

09 

7 Risk Assessment: 

Definition and measurement of risk - risk analysis techniques - risk reduction 

resources - industrial safety and risk assessment. 

03 

 Total  42 

 

List of References: 

1.  Grant E L, Statistical Quality Control“, McGraw-Hill. 

2.  Shrinath L S, Reliability Engineering” Affiliated East west press. 

3.  Besterfield D H, Quality Control, Prentice Hall. 

4.  I. R. Miller, J. E. Freund and R. Johnson, “Probability and Statistics for Engineers”, Prentice 

Hall. 

5.  Connor P.D.T.O. Practical Reliability Engineering”, John Wiley. 

6.  Naikan V N A Reliability Engineering and Life Testing”, PHI Learning Private Limited. 

 

Course Outcomes (COs):   
At the end of this course students will be able to  

1. Identify the quality issues of a product/process. 

2. Evaluate the acceptability of product/service/process. 

3. Apply DOE for a given application 

4. Analyze field failure data for reliability 

5. Determine system reliability from reliability of subsystems and elements. 

6. Outline risk assessment techniques. 
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6SE81: DISASTER MANAGEMENT AND MITIGATION 

CREDITS – 3 (LTP:3,0,0) 

 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to Natural & Man-made Disasters : Understanding Disasters, 

Geological and Mountain Area Disasters, Wind and Water Related Natural 

Disaster, Man Made Disasters 

04 

2 Introduction  to  disaster  Preparedness,  Concept  &  Nature,  Plan,  Disaster 

Preparedness For People and Infrastructure, Community based Disaster 

Preparedness Plan 

04 

3 Technologies for Disaster Management Role of IT in Disaster Preparedness, 

Remote Sensing, GIS and GPS, Use and Application of  Emerging 

Technologies,  Application  of  Modern  Technologies  for  the  Emergency 

communication, Application and use of ICST for different disasters. 

08 

4 Rehabilitation, Reconstruction And Recovery:  Introduction and basic 

concept 

08 

5 Disaster  Response  And  Management:  Introduction  to  Response  Essential 

Components, Stakeholders Co-ordination in Disaster Response, Human 

Behaviour and Response Management and Relief Measures 

06 

6 Risk Assessment And Vulnerability Analysis: Introduction and basic 

concept 

06 

7 Disaster Mitigation : meaning and concept, Disaster Mitigation Strategies, 

Emerging Trends in Disaster Mitigation, Mitigation management, Role of 

Team and Coordination 

06 

 Total 42 

 

List of References: 
1. Bryant Edwards (2005): Natural Hazards, Cambridge University Press, U.K.  

2. Carter, W. Nick, 1991: Disaster Management, Asian Development Bank, Manila.  

3. Sahni, Pardeep et.al. (eds.) 2002, Disaster Mitigation Experiences and Reflections, Prentice 

Hall of India, New Delhi.  

4. Bryant Edwards (2005): Natural Hazards, Cambridge University Press,U.K.  

5. Roy, P.S. (2000): Space Technology for Disaster management: A Remote Sensing & GIS 

Perspective, Indian Institute of Remote Sensing (NRSA) Dehradun.  

6. Sharma, R.K. & Sharma, G. (2005) (ed) Natural Disaster, APH Publishing Corporation, New 
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Delhi.  

7. Kasperson, J.X., R.E. Kasperson, and B.L. Turner III (Eds.), 1995, Regions at Risk: 

Comparisons of Threatened Environments, United Nations University Press, Tokyo  

8. Singh Satendra (2003): Disaster Management in the Hills, Concept Publishing Company, New 

Delhi.  

9. Taori, K (2005) Disaster Management through Panchayati Raj, Concept Publishing Company, 

New Delhi.  

 

 

 

6TE31: DISSERTATION – I 

CREDITS – 10 (LTP: 0,0,10) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
400 

0 0 20 10 - - 160 240 

 

 

 

 

6TE32: DISSERTATION - II 

CREDITS –16 (LTP:0,0,16) 

 
Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
600 

0 0 32 16 - - 240 360 
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