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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 

 
FOR POST GRADUATE PROGRRAMMES  

 

AR(PG) 1 ADMISSION 

AR(PG) 1.1 A candidate for admission to the two year degree programme for Master of 

Technology must have eligibility as per the Gujarat 

Government/ACPC/GTU/CVM rules. 

AR(PG) 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/ Gujarat Technological University requirements are not submitted or 

found unacceptable by it.  The college will not accept responsibility for students 

who do not submit the expected examination/ registration forms in time. 

AR(PG) 2 PROGRAMMES OF STUDY 

AR(PG) 2.1 A student shall follow the prescribed courses as given in the programme of study 

to 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. 

AR(PG) 3 COURSES LEVELS 

AR(PG) 3.1 At the commencement of each semester a student shall register for the set of 

courses he/she intends to pursue during the semester. For the registration process, 

refer AR (PG) 8. 

AR(PG) 3.2 All courses offered are divided into two levels: Level 1 and 2. The levels 

correspond to successive years of study of a typical M. Tech. student. In other 

words, a regular student will complete his Level-1 courses during his first year 

and Level-2 courses during his second year.   

AR(PG) 3.3 The list of courses offered in semester will be announced by the college at the 

beginning of the semester.  

AR(PG) 4 PROGRAMME ELECTIVE COURSES 

AR(PG) 4.1 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). 
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AR(PG) 5 OPEN ELECTIVE COURSES 

AR(PG) 5.1 Open elective courses are courses offer by a discipline for students other than the 

corresponding discipline.  

AR(PG) 6 COURSE CREDITS 

AR(PG) 6.1 Each course offered has L-T-P structure. Whereas, L means number of theory 

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

number of practical/laboratory hours per week. 

AR(PG) 6.2 Total course credits for a course are obtained by adding the hours of theory 

lectures, tutorials and practical together. E.g. 4-0-2 means a course has 6 credits, 

3-2-0 means a course has 5 credits, 2-2-2 means a course has 6 credits. 

AR(PG) 7 FACULTY COUNSELOR 

AR(PG) 7.1 Each student is assigned to a Faculty Counselor who will advise and counsel him 

regarding the selection of courses to be registered in a given semester as well as 

monitor his/ her holistic growth. The final selection of courses made by the student 

must be approved by his Faculty Counselor. 

AR(PG) 8 REGISTRATION 

AR(PG) 8.1 To earn course credits in a semester a student must register for the courses at the 

commencement of the semester. 

AR(PG) 8.2 At the commencement of each semester a period of two working days is 

designated as the registration period. A student must complete his registration 

formalities within this period as per the procedure laid down. 

AR(PG) 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 fee, as decided 

by the Institute from time to time, to complete his registration. Late registration 

will only be permitted on genuine reasons (like medical and other unavoidable 

circumstances) to be approved by the concerned Head of Department and 

Principal 

AR(PG) 8.4 Student shall not be permitted to attend classes without registration. 

AR(PG) 8.5 The registration must be completed by the student in person. 

AR(PG) 8.6 A student who has completed all the requirements for his degree will not be 

allowed to register in any further courses. 

AR(PG) 8.7 All registrations in every semester must be duly approved by the concerned Head 

and Principal of the college. 
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AR(PG) 9 REQUIREMENTS FOR REGISTRARTION 

AR(PG) 9.1 
A student can register for a course provided that the following conditions are 

satisfied: 

i) The course is included for the student’s assigned programme of studies, or the 

student has been permitted to take the course as an open elective. 

ii) The course is being offered in the semester. 

AR(PG) 9.2 The courses selected by the student must be approved by his Faculty Counselor. 

AR(PG) 10 MINIMUM ENROLLMENT 

AR(PG) 10.1 Under normal circumstances an elective course will be conducted in a semester 

only if a stipulated minimum number of students have registered for the course as 

decided by the Board of Studies. 

AR(PG) 10.2 An elective course in which the number of student registered is less than the 

stipulated minimum may be withdrawn from the elective course offering of that 

semester. The student registered in such a course will be permitted to amend their 

registration. 

AR(PG) 11 ASSESSMENT OF STUDENT PERFORMANCE IN COURSE 

AR(PG) 11.1 The performance of a student in a course is judged through (i) continuous 

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

tutorial and practical examinations. 

AR(PG) 11.2 The end- semester theory examination in a course has a weightage of 70 percent 

of theory marks. The remaining 30 percent of theory marks will be awarded 

through continuous assessment carried out during the semester.  

AR(PG) 11.3 The end-semester tutorial/practical examination in a course has a weightage of 60 

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

carries the remaining 40 percent of total tutorial/practical marks. Tutorial/practical 

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

of the following instruments of assessment: observation of experimental skills, 

reports, oral examination, quizzes, end-semester practical examination, 

attendance, etc.  

Continuous assessment (tutorial/practical) scheme is given below: 

Term work 20 percent (Equal weightage for every 

practical. At least 10 practical/ tutorial need to 

be performed or mini project) 

Quiz /Assignment/ 

Viva/active learning 

component 

20 percent 

Total 40 percent 
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AR(PG) 11.4 The overall performance of student in the course is assessed on the principle of a 

“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 practical components 

in continuous assessment as well as end semester examination. However, a student 

should score minimum 30% marks in end semester examination to make himself/ 

herself gradable.  

Examiner(s) can grace up to 10% of total marks of end semester theory 

examination in marks of end semester theory examination to make a student 

gradable by making the resolution of the same in grade sheet. However, grace 

marks shall not be counted in the aggregate of marks obtained by the student for 

the grading. 

AR(PG) 12 EXAMINATIONS 

AR(PG) 12.1 The end-semester examination for all courses offered in each semester of an 

academic year will be conducted by the Institute. 

AR(PG) 12.2 No student shall be allowed to the end semester examination unless he/she has 

attended minimum 75% of Theory Lectures/ Tutorials/ Practical classes of the 

course and will be awarded letter grade LA (Ref. AR (PG) 13) in all the subjects 

he/she has registered in the corresponding semester. 

AR(PG) 12.3 The college will conduct two continuous assessment of theory (mid semester 

examination) in a semester for each subject. The average marks of two mid 

semester examinations shall be considered as the final marks for continuous 

assessment of theory. 

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, a student remains absent due to any of the following unforeseen reasons, 

shall be permitted to appear along with remedial mid-semester examination. The 

marks of mid semester remedial examination of such students shall be considered 

as marks of mid semester examination in which he/she remained absent. 

a) A student is critically ill or injured. (Student or his/her relative shall get 

prior approval) 

b) Death of direct blood relation relative. (Student or his/her relative shall 

inform to Head/Principal immediately after the incident and permission 

will not be granted for more than 24 hours) 

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

in international events organized by official boards. 

AR(PG) 12.4 No student shall be allowed to appear in the end semester examination of a course 

unless he/ she scored at least 30% marks in mid semester examination and will be 

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

respective course. The NPTA status carries zero grade point in performance index 

calculation. 
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Remedial mid semester examination shall be conducted by the department for 

NPTA students before the beginning of the end semester examination. If a student 

gets 30% or more marks, he/she shall be “PERMITTED TO APPEAR” in the end 

semester examination. However, he/she will be awarded only 30% marks in 

continuous theory assessment. For genuine reasons, if a student remains absent in 

the mid semester examination and subsequently appear in the remedial 

examination, the marks scored by the student will be considered as continuous 

theory assessment marks. 

If a student still remains with NPTA status, he/she shall appear in mid semester 

remedial examination of the next semester.  

AR(PG) 12.5 The End Semester tutorial/practical examination shall be rescheduled for a student 

who is not able to appear in the regular schedule due to following reason.  

a) A student is critically ill or injured. (Student or his/her relative shall get prior 

approval) 

b) Death of direct blood relation relative. (Student or his/her relative shall 

inform to Head/Principal immediately after the incident and permission will 

not be granted for more than 24 hours) 

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

international events organized by official boards. 

However, such rescheduling should be confined within the Academic Calendar of 

the respective semester. 

AR(PG) 12.6 The college will conduct only one continuous assessment of theory (mid semester 

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

a) First Semester of M. Tech. 

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

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

commencement of academic calendar. 

AR(PG) 13 LETTER GRADES 

AR(PG) 13.1 The overall performance of a student in a course is represented by a letter grade 

from AA to FF and LA 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 

CD 5 Pass 

FF 0 Fail 

LA 0 Low Attendance (Fail) 
 

AR(PG) 13.2 A course is completed successfully, i.e., credit is earned for a course, when a letter 

grade CD or better (in grade points) is obtained in the course. 
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AR(PG) 13.3 The scheme of awarding letter grades and the letter grades awarded in each course 

are subjected to scrutiny and approval by Academic Council. 

AR(PG) 15 FAILURE IN A COURSE 

AR(PG) 15.1 A student earns zero credit for a course when he gets letter grade FF or LA in the 

course. 

AR(PG) 15.2 If letter grade FF or LA is obtained in an elective course, the student may change 

the elective.  

AR(PG) 15.3 The letter grade FF or LA obtained in a course will be shown in the final transcript 

issued to the student (refer AR (PG) 22) whether or not he subsequently obtains 

another letter grade in a repeat attempt. 

AR(PG) 15.4 A student with letter grade LA should repeat the course i.e. he/she should attend 

theory and practical classes as and when the course is offered. 

AR(PG) 15.5 A student with letter grade FF should appear in end semester theory as well as 

practical/ viva exam and should obtain a letter grade CD or better (in grade points). 

AR(PG) 15.6 A student with more than four FF grade and/or NPTA status in a level will not 

be allowed to move to the next level.  

AR(PG) 16 SEMESTER PERFORMANCE INDEX (SPI) 

AR(PG) 16.1 The performance of a student in a semester is expressed in terms of the semester 

Performance Index (SPI). 

AR(PG) 16.2 The semester Performance Index is the weighted average of course grade points 

obtained by the student in the course taken 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 courses registered by the student in a semester 

AR(PG) 17 CUMULATIVE PERFORMANCE INDEX (CPI) 

AR(PG) 17.1 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 entry to the 

programme, where the weights are defined in same way as in AR (PG) 16. 
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AR(PG) 17.2 If a student repeats a course, only the grade points obtained in the latest attempt 

are counted towards the Cumulative Performance Index (CPI). 

AR(PG) 18 DISCONTINUINACE FROM THE PROGRAMME 

AR(PG) 18.1 A Semester Performance Index (SPI) of less than 3.00 in two consecutive 

semesters shall disqualify a student from continuing his studies. Such a student 

will be referred to the Academic Council. After considering the extenuating 

circumstances, if any, the Academic Council shall decide whether the student 

should be allowed to continue his/ her studies. The Academic Council decision 

shall be final and binding. 

AR(PG) 19 ADMISSION BY TRANSFER 

AR(PG) 19.1 For a student admitted by transfer to the M. Tech. programme after completing 

part of his degree requirements elsewhere or under the previous regulations, the 

Board of Studies (BOS) shall decide the subjects which he/ she is deemed to have 

completed and shall be exempted from those subjects. In the grade sheet, the 

exempted subjects shall be specified as “EXEMPTED”. 

AR(PG) 19.2 The remaining requirements must be completed by the student in a proportionately 

smaller number of semesters which shall be prescribed for him at the time of his 

admission to the programme. 

AR(PG) 19.3 The CPI of such a student will be calculated on the basis of only the courses taken 

at this Institute. 

AR(PG) 20 REQUIREMNTS FOR THE AWARD OF M. Tech. DEGREE 

AR(PG) 20.1 To be eligible for the award of the degree of Master of Technology a student must 

earn a total of at least 115 credits as prescribed under his programme of studies 

with 

i) A minimum CPI of 5.00 and 

ii) No course with letter grade FF or LA at any level. 

AR(PG) 20.2 The total credits requirements for the degree of M. Tech must be completed in not 

more than 8 semesters from the date of admission.  

AR(PG) 20.3 For a student admitted by transfer the maximum permissible duration shall be 50 

percent more than the period prescribed for completion of his programme at the 

time of his admission. 

AR(PG) 20.4 If the Academic Council is satisfied that there are extenuating circumstances, the 

student may be allowed a maximum of 2 additional semesters to complete his 

degree requirements. 
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AR(PG) 21 AWARD OF CLASS   

AR(PG) 21.1 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 DISTICTION   - 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 but not less than 5.00  

CPI less than 5.00 is not eligible for award of degree 

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

shall be given a gracing of the required CPI for getting second class/ first class/ 

first class with distinction, subject to a maximum of CPI 0.10, in concurrence with 

rules and guidelines of AICTE/ GTU. 

AR(PG) 22 TRANSCRIPT 

AR(PG) 22.1 The Transcript issued to the student at the time of leaving the University will 

contain a consolidated record of the entire course taken by him, grades obtained, 

SPI, CPI, etc. 

AR(PG) 23 EXAMINERS 

AR(PG) 23.1 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 out the two 

shall be from outside the institute (external examiner). The end semester theory 

and practical examination of each subject shall be conducted by an internal and 

an external examiner. The internal examiner shall be appointed as convener who 

shall co-ordinate the examination procedure for end semester examinations of the 

respective subject. 

AR(PG) 24 RE-ASSESSMENT 

AR(PG) 24.1 A student shall apply for re-assessment of his/ her answer books of end semester 

examination (theory) only within seven working days after the declaration of the 

results. 

AR(PG) 24.2 
The board of studies shall appoint two examiners (one is Convener of original 

exam and other is new examiner) for the reassessment of the end semester 

examination (theory) for both sections. Both examiners shall jointly reassess 

both the sections. 

AR(PG) 24.3 The marks obtained by the candidate shall be considered for grading after re-

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

of End Semester (Theory) Examination. 

AR(PG) 25 GRADING 

AR(PG) 25.1 The office of the Controller of Examination shall prepare the histogram of each 

subject for the purpose of grading after the completion of assessment of the 
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subject. The histogram for dissertations shall not be prepared and each dissertation 

shall be graded individually as per the guidelines given from time to time. 

AR(PG) 25.2 The convener of the respective subject shall grade the students based on the 

histogram provided by the Controller of Examination. 

AR(PG) 26 GRADE REVIEW 

AR(PG) 26.1 The Academic Council shall appoint Grade Review Committee for each semester. 

The Grade Review Committee shall constitute following members. 

(a) Principal 

(b) All Board of Studies Chairman 

(c) University Nominee 

(d) Dean, Academics 

(e) Associate Dean, Academics 

(f) Controller of Examination 

(g) Member Secretary, Academic Council 

(h) Office-in-charge of Credit System 

AR(PG) 26.2 
The Grade Review Committee shall meet immediately after results of all courses 

are completed and review the grades awarded by the convener of respective 

subject. The revision of the grade suggested by the Grade Review committee shall 

be considered as final grade and binding. 

AR(PG) 27 DISSERTATION EVALUATION 

AR(PG) 27.1 The student shall present his/her progress during the dissertation phase for at least 

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

be evaluated by the Dissertation Progress Committee (DPC). The DPC comprises 

at least two faculty members from the department of same area/field and the guide. 

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

AR(PG) 27.2 At the end of each semester, the dissertation shall be evaluated by the guide 

(internal examiner) and external examiner. 

AR(PG) 27.3 Marks Distribution for a Dissertation in a semester shall be as follows. 

Continuous Evaluation (CE) End Semester Examination (ESE) 

40 Marks 60 Marks 

Evaluated in two presentations by 

DPC as per AR (PG) 27.1, each 

evaluator has equal weightage in 

assessment. 

Evaluated in the presentation made by 

the student at the end of semester by 

internal examiner/s and external 

examiner/s. Internal examiner/s shall 

award 50% of ESE marks and external 

examiner/s shall award 50% of ESE 

mark. 
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AR(PG) 27.4 As partial fulfilment of the dissertation, the student shall present/publish at least 

one paper in conference/journal. 

AR(PG) 27.5 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. 

AR(PG) 27.6 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 

(Infrastructure Engineering and Technology)  
 

Semester I 

SR. 

No. 

COURSE 

CODE 
COURSE TITLE L T P C 

1. CM501 Construction Project Management 4 2 0 6 

2. IF501 Infrastructure Planning  3 2 0 5 

3. IF502 Fundamental  Design Study of Various Infrastructure  3 2 0 5 

4. IF503 Seminar – I 0 2 0 2 

5.  Professional Elective I 3 2 0 5 

  Professional Elective II 3 2 0 5 

  Total 16 12 0 28 

  Professional Elective I, Semester I     

1 IF551 Project Procurement Systems 3 2 0 5 

2 IF552 Transportation System Planning and Management 3 2 0 5 

3 IF553 Electrical System in Infrastructure Engineering 3 2 0 5 

4 IF554 
Water distribution and Waste Water Collection System 

Design  
3 2 0 5 

5 IF555 Structural Dynamics  3 2 0 5 

6 IF556 Pavement Design, Maintenance and Management 3 2 0 5 

7 ME503 Advanced Mechanics of Solids  3 2 0 5 

  Semester II     

SR. 

No. 

COURSE 

CODE 
COURSE TITLE L T P C 

1 CM507 Infrastructure Project Management  3 2 0 5 

2 IF504 Sustainable Urban Planning 3 2 0 5 

3 IF511 Seminar II 0 4 0 4 

4 SE541 Research Methodology  1 2 0 3 

5  Professional Elective III 3 2 0 5 

6  Professional Elective IV 3 2 0 5 

7  Professional Elective V 3 2 0 5 

  Total 16 16 0 32 
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  Professional Elective III, IV & V,  Semester II     

1 CE551 GIS and GPS in Civil Engineering 3 0 2 5 

2 EN504 Hazardous and Solid Waste  Management  3 0 2 5 

3 EE681 Renewable Energy Technology  3 0 2 5 

4 IF558 Applied Finite Element Method for Industries  3 0 2 5 

5 IF559 City Micro-drainage System  3 0 2 5 

6 SE556 Structural Health Monitoring  3 0 2 5 

7 CM553 Project Risk Analysis and Mitigation Techniques 3 2 0 5 

8 IF560 Role Structural Steel in Infrastructural Development 3 2 0 5 

9 IF561 Structural Reliability 3 2 0 5 

10 IF562 Highway Geometric Design  3 2 0 5 

11 IF563 Urban Transportation System  3 2 0 5 

       

  Semester III     

SR. 

No. 

COURSE 

CODE 
COURSE TITLE L T P C 

1 IF611 Dissertation – I 0 0 22 22 

2 IF601 
Computer Aided Practice for Building Automation 

during construction  

 

0 0 4 4 

3  Professional Elective VI 3 2 0 5 

  Total  3 2 24 31 

  Professional Elective III, IV & V,  Semester III     

1 CM651 Value Engineering 3 2 0 5 

2 CM652 Sustainable Construction 3 2 0 5 

3 CM681 Strategic Management  3 2 0 5 

4 TE651 Transportation Economics and Project Evaluation 3 2 0 5 

5 SE652 
Advances in Concrete Technology and Sustainable 

Construction Practices  
3 2 0 5 

6 IF651 Construction Equipment  3 2 0 5 
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  Semester IV     

SR. 

No. 

COURSE 

CODE 
COURSE TITLE L T P C 

1 IF612 Dissertation – II 0 0 25 25 

2  Professional Elective VII 3 2 0 5 

  Total  3 2 25 30 

  Professional Elective VII, Semester IV     

1 CM653 Management Information Systems 3 2 0 5 

2 CM654 Maintenance Management of Construction Project 3 2 0 5 

3 EN652 Environmental Auditing and Legislation 3 2 0 5 

4 SE681 Disaster Management and Mitigation  3 2 0 5 
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Annexure –II: Syllabi for the courses offered in programme of studies leading to the degree 

of Master of Technology (Infrastructure Engineering and Technology) 

 

CM501: CONSTRUCTION PROJECT MANAGEMENT 

CREDITS = 6 (L=4, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

4 2 0 6 70 30 30 20 150 

 

Course Content:  

Unit 

No. 
Topics 

Teaching 

Hrs. 

1 Project Management Basic Concept: 

Introduction. Over view of Construction Project & Project Management. 

Indian Construction industry and their problems of Cost overruns & Time 

overruns. Phases of construction project and life cycle of project. Project 

Appraisal & Cost-benefit analysis. Detailed Project Report (DPR), Project 

Maturity, Success and Failures. Concepts of BOT, BOLT, BOOT etc. 

06 

2 Project Organizations: 

Introduction. Formal and informal organization. Forms of Project 

organizations. Requirements of a project organization. Types and selection 

of organizations. 

06 

3 Project Planning, Scheduling and Control Management:  

Introduction. WBS: Necessity, Methodology and Types. Project planning 

and scheduling techniques: CPM, PERT & GERT, LOB & LADDER 

Networks, Precedence Networks, Critical Chain Network. Time & 

Resource Planning. Management Software. 

16 

4 Construction Safety Management: 

Evolution of safety, Accident causation theories,  Foundation of major 

injury, Health & Safety Act & Regulations, Cost of accidents, Roles of 

safety personnel, Investigations and Prevention Of Accidents, Nature, 

Causes And Control Measures, Principles of safety, Hazard Identifications 

and Control Techniques, Safety and health management system.  Research 

results in safety management. 

08 

5 Project Quality Control: 

Introduction. Construction Quality Control: QA-QC Model, Quality 

Assurance: TQM, ISO Standards, CONQUAS and AUDIT. Cost of 

Quality. Quality policy, Objectives and methods in construction industry, 

Factors Influencing Construction Quality, Construction Productivity.  

08 

 Total  44 
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List of References: 

1. J.D. Weist and F.K. Levy, “A Management Guide to PERT/CPM”, Prentice Halls of India Pvt. 

Ltd. 

2. Parammeshwar P. Iyer, “Engineering Project Management Wheeler Publishing”, New Delhi. 

3. K. K. Chitkara, “Construction Project Management”, Tata McGraw-Hill, New Delhi. 

4. P. K. Joy, “Total Project Management” Macmillan India Ltd, New Delhi. 

5. Kumar Neeraj Jha, “Construction Project Management” Pearson, New Delhi. 

6. George J. Ritz, “Total Construction Project Management” McGraw-Hill, New York. 

7. J.D. Stevens, “Planning Techniques for Construction Network Scheduling”, McGraw. 

8. Dr. S. Seetharaman, “Construction Engineering & Management”, Umesh Publications, Delhi. 

9. Gupta Rajiv, “Construction Planning and Technology”, CBS Publication, Delhi. 

10. Pandey S.K., “Fundamentals Network Analysis & Synthesis”, S.Chand Publication, Delhi. 

 

 

IF501: INFRASTRUCTURE PLANNING 

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 
 

L 

 

T 

 

P 

 

C 

Theory Marks Practical Marks 

ESE CE ESE CE  

150 3 2 0 5 70 30 30 20 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Infrastructure: Governing Features, Infrastructure Organizations & Systems, 

Definitions of infrastructure; Types of Infrastructure, Indian scenario 

6 

2 Infrastructure Planning: Typical infrastructure planning steps; Planning and 

appraisal of major infrastructure projects; Screening of project ideas; 

Infrastructure Project Budgeting and Funding; Regulatory Framework; 

Sources of Funding; Political and social perspectives of infrastructure 

planning; Life cycle analysis; Project risk analysis. 

10 

3 Infrastructure Finance: Time value of money, cash flow, Inflation - 

depreciation, taxes, inflation, Personnel cost - Equipment costs – overheads, 

Procurement and Efficient use of resources – Statement of Changes in 

Financial Position (SCFP), Preparation of SCFP on Working Capital Basis, 

Cash Basis, and Total Resources Basis – SCFP usefulness 

8 

4 Infrastructure Economics: Concepts and Applications, Principles of 

methodologies for economic analysis of public works, Social welfare function, 

indifference curves and trade-offs, Demand curves and price elasticities. 

6 
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Unit 

No. 
Topics 

Teaching 

Hours 

5 Evaluation Techniques: Net present value method, Benefit-cost ratio and 

internal rate of return; Shadow pricing; Accounting for risk and uncertainty. 

6 

6 Case studies of Advance infrastructure projects planning for special areas and 

mega projects: such as Smart city, SIR, SEZ, GIFT, DMIC Corridor, 

Technology Parks and other 

6 

 

List of References: 

1. S. 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 Press, 

London, 1975. 

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

 

 

IF502: FUNDAMENTAL DESIGN STUDY OF VARIOUS INFRASTRUCTURE 

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 2 0 5 70 30 30 20 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to limit state method of design; provisions in the Indian Standard 

Codes (IS456:2000, IS800:2007, IS875:1987 (part 1 to 5), IS13920: 1993, 

IS1893:2002) For Loading, wind loads and seismic loads, design and detailing 

of concrete and steel structures. Examples of design using BIS handbook. 

06 

2 Concept of Structural Analysis, Design and Detailing 

* Columns with biaxial moments. 

* Grid floors. 

* Silos and bunkers 

* Liquid and Soil Retaining Structures 

08 
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Unit 

No. 
Topics 

Teaching 

Hours 

3 Concept of Structural Analysis, Design and Detailing for 

∗ Flat slabs. 

* Concrete Chimneys. 

* Multi-storey building frame and Shear wall design 

08 

4 Structural Analysis, Design and Detailing for Intze tank and underground 

water tanks 

06 

5 Structural Analysis, Design and Detailing for Different RCC, Post tensioned 

and Steel Bridges 

06 

6 Concept of Structural Analysis, Design and Detailing for Industrial 

Buildings, Gantry Girder, Foot over Bridge, Plate Girder 

08 

 

List of References: 

1. Raina V.K. "Concrete Bridge Practice", Tata McGraw Hill Publishing Company, New Delhi. 

2. Krishnaraju, N., "Design of Bridges" Oxford and IBH Publishing Co., Bombay, Calcutta, New 

Delhi. 

3. B. S. Taranath, “Tall buildings”, CRC Press Book 

4. S. N. Manohar, “Tall Chimneys: Design & Construction”, Tata McGraw-Hill Publishing 

Company Limited- New Delhi. 

5. N. Subrhamanyan, “Design of Steel Structures”, Oxford Publication 

6. S. K. Duggal, “Design of Steel Structure”, Tata Mc Graw Hill. 

7. Varghese A. V, “Advanced Reinforced Concrete”, Prentice Hall of India. 

8. Shah H. J., “Reinforced concrete, Vol - I and II”. Charotar Publication, Anand. 

9. Punmia, B.C.Reinforced Concrete Structures, Vol II., Laxmi Publications 

10. IS456:2000, IS800:2007, IS875:1987 (part 1 to 5), IS 13920: 1993, IS1893:2002 

11. STAAD Pro- ( Software) 

 

 

IF551: PROJECT PROCUREMENT SYSTEMS 

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 2 0 5 70 30 30 20 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction and procurement fundamentals 

The nature of value, The nature of projects and project management, The 

make-or-buy decision, The nature of outsourcing and its derivatives, 

6 
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Unit 

No. 
Topics 

Teaching 

Hours 

Outsourcing and out-tasking, Transfer pricing issues impacting on outsourcing 

decisions, Privatization, 

2 Project types and their procurement needs 

Project types, forms and phases – influencing procurement choice, 

Procurement choices, Writing and evaluating procurement proposals, 

9 

3 Introduction to procurement systems 

Types of Procurement Systems; Separated Procurement Systems; Integrated 

Procurement Systems; Management-Oriented Procurement Systems, 

Emerging Issues in Procurement Systems, Selection of Procurement Systems, 

Discretionary Procurement Systems 

6 

4 The role of business strategy in PM procurement 

Theories of the firm-influencing strategy and project procurement, 

Fundamental terms and definitions, Linking business strategy to procurement 

6 

5 E-business and project procurement 

Fundamentals of procurement using e-business, Forms of e-commerce and e-

business, E-procurement drivers and inhibitors, E-procurement 

implementation, Legal, ethical and security issues Compatibility and 

interoperability issues – information Modelling, The role of IT/ICT portals in 

procurement, E-procurement trends and emerging themes, Seamless process 

integration and process outsourcing, Further reduction of traditional 

procurement activities, Comprehensive decision support 

9 

6 Management of infrastructure projects 

Project procurement management software packages such as “MS Project 

2007 and Primavera Project Planner”, Project estimation, project planning, 

project scheduling, network analysis, project time reduction and optimization, 

resource leveling, project time, cost and finance management. 

9 

 

List of References: 

1) D. Walker and S. Rowlinson, “Procurement systems - A cross-industry project 

management perspective”, Spon, London, 2008. 

2) D. Walker and K. Hampson, “Procurement strategies - A relationship-based approach”, 

Blackwell Publishing, Oxford, 2003. 

3) J. W. E. Masterman, “An introduction to building procurement systems”, Taylor & 

Francis, London, 2002. 

4) S. Rowlinson and P. McDermott, “Procurement systems A guide to best practice in 

construction”, E&FN Spon, London, 1999. 
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IF552: TRANSPORTATION SYSTEM PLANNING AND MANAGEMENT  

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 2 0 5 70 30 30 20 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to transportation system: 

Development of Transportation modes in India: Growth of Transport - Trends 

in Traffic - Imbalances in Transport System. Operational Controls of Air, Water, 

Railway and Highway Transportation Systems. 

06 

2 Transportation System Management Actions: 

Study of following TSM actions with respect to problems addressed, conditions 

for applications, potential implementation problems, evaluation  & impact 

analysis Public transportation & HOV treatment - Toll discounts for car pools 

during peak periods, park and ride, carpooling, exclusive lanes, priority at ramp 

terminals, bus transfer stations, limited and skip-stop bus services, shared ride. 

10 

3 Demand Management: 

Staggered work hours, flexible work hours, high peak period tolls, shuttle 

services, circulation services, extended routes. Traffic Operations Improvement: 

On-street parking ban, freeway ramp control & closure, travel on shoulders, one-

way streets, reversible lanes, traffic calming, Right turn phase, right turn lanes, 

reroute turning traffic. 

10 

4 Parking Management: 

Short term reserved parking, increased parking rates, time duration limits, and 

expanded off-street parking Non-Motorized Transport: pedestrian only streets, 

Dial a ride for elderly & handicapped. 

06 

5 Methodology and Data Collection : 

Methodological frame work, objectives and problems, conflicts resolution, 

strategic categories and action elements, travel behavior impact and response 

time, TSM actions combinations and interactions, impact assessment and 

evaluation, monitoring and surveillance, Area wide data collection 

methodology, corridor data collection methodology. 

10 

 

List of References: 

1. D, Arlington, Transportation System Management in 1980: State of the Art and Future 

Directions, 

2. Transportation Research Board, 1980. 
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3. John W Dickey, Metropolitan Transportation Planning, Tata McGraw Hill 

4. Institute of Transportation Engineers, Transportation and Traffic Engg. Hand Book, Prentice 

Hall, 1982  

5. ITE (1982), Transportation and Traffic Engineering Handbook, Chapters 1,2,3,4,5,6,7 and 14, 

6. Prentice-Hall, NJ. 

7. L.R. Kadiyali, Traffic and Transport Planning, Khanna publishers, New Delhi (Latest Edition) 

8. TRB Publications. 

9. Willam, Hay, Introduction to Transportation Engineering, Johnwiley, New York. 

 

 

IF553: ELECTRICAL SYSTEM IN INFRASTRUCTURE ENGINEERING  

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 2 0 5 70 30 30 20 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 General overview of electricity demand and supply: 

AC and DC supply, Energy requirement and consumption in building, 

Electrical load calculations for home appliances. 

 

06 

2 Electrical wiring: 

Single phase & Three phase. 

04 

3 Structure and operation of Modern Power System: 

Introduction to generation, transmission and distribution systems, Technical 

and commercial aspects. Infrastructure requirements of various generating 

stations & sub-stations. Layout of substations, distribution systems & 

underground cable distribution. 

 

 

10 

4 Energy conservation code for building: Lighting 

General, Mandatory requirements of lighting control, exit signs, exterior 

building grounds lighting, Perspective requirements of interior lighting 

power, building area method, space function method, installed interior 

lighting power, exterior lighting power. 

 

 

08 

5 Energy conservation code for building: Electrical Power 

General, Mandatory requirements of transformers, energy-efficient motors, 

power factor correction, check-metering and monitoring, power distribution 

systems. 

 

08 

 

List of References: 

1. A. J. Wood and B.F. Wollenberg, “Power Generation Operation and Control”, Wiley India 

Edition, Second Edition, (2003) 
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2. D. P. Kothari and I.J. Nagrath, “Modern Power System Analysis”, Tata McGraw-Hill, Third 

Edition, (2003) 

3. Surjit Singh, “Electrical Estimating & costing”, Dhanpat Rai & Co. 

4. S.G. Tarnekar, “A Textbook of Laboratory Course in Electrical Engineering”, S. Chand 

Publications. 

5. “Energy conservation building code – User Guide”, Bureau of Energy Efficiency, July 2009. 

6. N. Jenkins, J.B. Ekanayake, G. Strbac, “Distributed Generation”, IET, Renewable Energy 

Series, 2010 

7. Gilbert M. Masters, “Renewable and Efficient Electric Power Systems”, Wiley, 2004. 

8. J. J. Grainger and W.D. Stevenson Jr., “Power System Analysis”, Tata McGraw-Hill, (1994) 

 

 

IF554: WATER DISTRIBUTION AND WASTE WATER COLLECTION SYSTEM 

DESIGN  

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 2 0 5 70 30 30 20 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Water Requirements:  

Sources of water -Surface &Sub Surface, Drinking water Criteria and 

Standards, Water demand – Domestic, Industrial, Commercial Forecasting of 

population, and Design periods of water supply units. 

 

 

06 

2 Intake structure & reservoirs:  

Intake for various sources – their design, reservoir capacity, pumps-  water and 

waste water pumping & design,   water pipe lines types, material and pipe joints, 

valve. 

 

04 

3 Water treatment:  

Water treatments plant flow diagram, function of each units in brief, Detailed 

construction and working - of flash mixer, coagulator, sedimentation tank, rapid 

sand filter, Disinfection of water for Drinking. Water Softening, Ion exchange 

process. 

 

 

10 

4 Water supply and distributions:  

Distribution system, configuration, design of distribution system, 

determination of storage tank capacity, 

 

08 

5 Storm water:  

Estimation of rainfall methods, runoff, planning for storm water collection and 

disposal. 

 

08 
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Unit 

No. 
Topics 

Teaching 

Hours 

6 Waste water collection:  

Domestic waste water generation and flow fluctuation, collecting sewers, sewer 

materials and appurtenances, Laying of sewers. 

06 

7 Waste water treatment:  

Waste water treatment plant layout and function of each unit in brief, concept 

of BOD, COD and sludge. Construction and Working of Screen and grit 

chamber PST, ASU, TF, SST, Sludge Digester, and Sludge Drying Beds. 

8 

8 Waste water disposal and reuse:  

Waste water effluent standards and disposal, Reuse of waste water. 

3 

 

List of References: 

1. Water Supply and Pollution Control – Clerk, Viessman& Hammer, Harper International 

Publication 

2. Environmental Engineering - Peavy , Rowe ,Tchobanoglous, McGraw Hill Publication 

3. Waste Water Engineering – Treatment Disposal & Reuse - Metcalf and Eddy 

4. Applied Hydrology - V.T. Chow, D.R. Maidment, L.W. Mays, Tata McGraw Hill Education, 

New Delhi 

5. Manual onWater Supply and Treatment, CPHEEO, Ministry of Urban Development, New 

Delhi, 1999. 

6. Manual on Sewerage and Sewage treatment , CPHEEO, Ministry of Urban Development, New 

Delhi 

7. Water and Waste water Engineering: Design, Principles and Practice, - Mackanzie L. Davis, 

McGraw Hill Education, New York, 2010 

8. Water Supply Engineering - B C Punmia,A K Jain, Laxmi Publications Pvt. Ltd Storm 

Drainage System –Drainage Manual 

 

 

IF555: STRUCTURAL DYNAMICS  

CREDITS = 5 (L=3, T=2, P=0) 

  

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 2 0 5 70 30 30 20 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Basic Seismology:  

Fundamentals of earthquake engineering, Engineering seismology, Causes of 

earthquake, types of earthquakes, earthquake parameters, seismicity of India, 

 

02 
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Unit 

No. 
Topics 

Teaching 

Hours 

Lessons from past earthquakes 

2 Response of single degree of freedom Systems:  

Response of single degree of freedom (SDOF) Systems to harmonic and 

periodic excitations, Force transmission and vibration isolation, Response of 

SDOF systems to general dynamic excitations, Concept of response spectrum 

& Combined D-V-A spectrum, Generalized SDOF systems, systems with 

distributed mass. 

12 

3 Response of multi degree of freedom Systems:  

Equations of motion for multi degree of freedom (MDOF) systems, Natural 

frequencies and mode shape for MDOF systems, Orthogonality of modes, 

Normalization of modes, Modal combination, Classical damping in structures, 

Dynamics analysis of MDOF systems by response spectrum method as per IS 

1893 (Part 1):2002, Decoupling of lateral and torsional degree of freedoms for 

MDOF systems, Introduction to time history analysis 

12 

4 Seismic analysis of buildings:  

Seismic design philosophy, Behaviour of floor diaphragms, various structural 

irregularities, effect of various structural irregularities, concept of centre of 

mass, centre of stiffness and eccentricity, types of lateral load resisting systems, 

concept of orthogonal and non-orthogonal building systems, equivalent static 

lateral force method, lateral-torsional analysis of building as per IS 1893 (Part 

1):2002. 

12 

5 Ductile detailing:  

Ductile detailing of various structural elements such as beams, columns, shear 

walls as per provisions of IS 13920:1993 

 

08 

6 Seismic analysis & design of masonry buildings:  

Seismic detailing of masonry buildings as per IS 4326:1993, Rigidity of 

masonry wall, Seismic analysis and design of masonry buildings. 

06 

7 Special topics:  

Introduction of performance based design method, Push over analysis, criteria 

for stiffness contribution of infill panels in moment resisting frames. 

02 

8 Structural controls:  

Introduction to base isolation, passive controls, active controls and semi-active 

controls, types of dampers and their importance. 

02 

 

List of References: 

1. Anil K. Chopra, Dynamics of Structures (Theory and Applications to Earthquake 

Engineering), Pearson Eductions. 

2. Mario Paz, Structural Dynamics (Theory and Computation), CBS Publications. 

3. Pankaj Agrawal and Manish Shrikhande, Earthquake Resistant Design of Structures - PHI 

Learning Pvt. Ltd 

4. S. K. Duggal, Earthquake Resistant Design of Structures, Oxford University Press. 

5. R. W. Clough and J. Penzien, Dynamics of Structures, tata mc. 

6. Jai Krishna, A. R. Chandrasekaran and Brijesh Chandra, Elements of Earthquake Engineering 
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7. P. C. Varghese, Advanced Reinforced Concrete Design, PHI Learning Pvt. Ltd 

8. IS 456:2000, Plain and Reinforced Concrete - Code of Practice 

9. IS 1893:2002, Criteria for Earthquake Resistant Design of Structures (Part-1:General 

Provisions and Buildings) 

10. IS 4326:1993, Earthquake Resistant Design and Construction of Buildings 

11. IS 13920:1993, Ductile Detailing of Reinforced Concrete Structures Subjected to Seismic 

Forces 

 

 

IF556: PAVEMENT ANALYSIS AND DESIGN  

CREDITS = 5 (L=3, T=2, P=0) 

  

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 2 0 5 70 30 30 20 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: 

Factors Affecting Pavement Design: Variables Considered in Pavement 

Design, Types of Pavements, Functions of Individual Layers, Classification of 

Axle Types of Rigid Chassis and Articulated Commercial  Vehicles, Legal 

Axle and Gross Weights on Single and Multiple Units, Tire Pressure, Contact 

Pressure, EAL and ESWL Concepts, Traffic Analysis: ADT, AADT, Truck 

Factor, Growth Factor, Lane Distributions & Vehicle Damage Factors. 

06 

2 Stresses in Flexible Pavement: 

Vehicle-Pavement Interaction, Visco-Elastic Theory and Assumptions, 

Layered Systems Concepts, Stress Solutions for One, Two and Three Layered 

Systems, Fundamental Design Concepts. 

08 

3 Stresses in Rigid Pavement: 

Westergaard’s Theory and Assumptions, Stresses due to Curling, Stresses and 

Deflections due to Loading, Frictional Stresses, and Stresses in Dowel Bars & 

Tie Bars. 

08 

4 Design of Flexible Pavement Technique: 

Factors effecting Design. Deflection studies in Flexible Pavements. Present 

Serviceability Index. IRC guidelines for Flexible Pavements. Pavement 

Performance and methods- AASHTO and Asphalt Institute Method. Pavement 

distresses, Need for Overlays, Overlays design methods for Flexible and Rigid 

pavements. 

10 
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Unit 

No. 
Topics 

Teaching 

Hours 

5 Design of Rigid Pavements: 

Design of Rigid Pavements: Factors effecting Design - Wheel load & its 

repetition, sub grade strength & proportion, strength of concrete- modulus of 

elasticity. Reinforcement in slab, design of joints, design of dowel bars, design 

of tie bars. IRC and AASHTO methods of Rigid Pavement design. 

10 

 

List of References: 

1. AF Stock, Concrete Pavements, Elsevier, Applied Science Publishers 

2. IRC:37 & 58 Codes for Flexible and Rigid Pavements Design. 

3. Micheal Sargious , Pavement and Surfacing for Highway & Airports, Applied Science 

Publishers Limited. 

4. Nai C. Yang, Design of functional pavements, McGraw Hill Publications. 

5. S.K. Khanna, C.E.G. Justo, A. Veeraragavan, Highway Engineering (2014), Roorkee 247667, 

India 

6. Yang H. Huang, Pavement Analysis & Design, Prentice Hall Inc. 

7. Yoder.J. & Witzorac Mathew,Principles of Pavement Design, W. John Wiley & Sons Inc 

8. P. Raymond, “Solid Mechanics for Engineering”, 1st Edition, John Willey & Sons, 2001. 

9. J. W. Dally and W. F. Riley, “Experimental Stress Analysis”, 3rd Edition, McGraw 

HillPublishing Co., New York, 1991. 

 

 

ME503: ADVANCED MECHANICS OF SOLIDS 

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit  

No. 
Topics 

Teaching 

Hrs. 

1 Analysis of Stresses and Strains in rectangular and polar coordinates: 

Cauchy’s formula, Principal stresses and principal strains, 3D Mohr’s 

Circle, Octahedral Stresses, Hydrostatic and deviatoric stress, Differential 

equations of equilibrium, Plane stress and plane strain, compatibility 

conditions.  

10 

2 Introduction to curvilinear coordinates. Generalized Hooke’s law and 

theories of failure. Energy Methods.  

04 

3 Bending of symmetric and un-symmetric straight beams, effect of shear 

stresses, Curved beams, Shear center and shear flow, shear stresses in thin 

walled sections, thick curved bars.  

10 
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Unit  

No. 
Topics 

Teaching 

Hrs. 
4 Torsion of prismatic solid sections, thin walled sections, circular, 

rectangular and elliptical bars, membrane analogy.  

07 

5 Thick and thin walled cylinders, Composite tubes, Rotating disks and 

cylinders. Euler’s buckling load, Beam. 

06 

6 Column equations. Strain measurement techniques using strain gages, 

characteristics, instrumentations, principles of photo-elasticity. 

08 

 Total 45 

 

List of References : 

1. L. S. Srinath, “Advanced Mechanics of Solids”, 2nd Edition, TMH Publishing Co. Ltd., New 

Delhi, 2003. 

2. R. G. Budynas, “Advanced Strength and Applied Stress Analysis”, 2nd Edition, McGraw Hill 

Publishing Co, 1999. 

3. A. P. Boresi and R. J. Schmidt, “Advanced Mechanics of Materials”, 5th Edition, John Willey 

and Sons Inc, 1993. 

4. S. P. Timoshenko and J. N. Goodier, “Theory of Elasticity”, 3rd Edition, McGraw Hill 

Publishing Co. 1970. 

5. P. Raymond, “Solid Mechanics for Engineering”, 1st Edition, John Willey & Sons, 2001. 

6. J. W. Dally and W. F. Riley, “Experimental Stress Analysis”, 3rd Edition, McGraw 

HillPublishing Co., New York, 1991. 

 

 

 

CM507: INFRASTRUCTURE PROJECT MANAGEMENT 

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 
 

Total 

Marks 
 

L 

 

T 

 

P 

 

C 

Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Sr. 

No. 
Topics 

Teaching 

Hrs. 

1 Introduction: 

Definition of infrastructure, characteristics of infrastructure projects, scope of 

infrastructure management. Infrastructure in India: An Overview of the Power 

Sector in India. Water Supply and Sanitation Sector. The Road, Rail, Air and 

Port Transportation Sectors. Telecommunications Sector. 

 

The Urban Infrastructure, The Rural Infrastructure, An Introduction to Special 

Economic Zones, Organizations and Players in the field of Infrastructure. 

10 
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Sr. 

No. 
Topics 

Teaching 

Hrs. 

The Stages of an Infrastructure Project Lifecycle. An Overview of 

Infrastructure Project Finance. 

2 Privatization of Infrastructures: 

A Historical Overview of Infrastructure Privatization. 

 

The Benefits of Infrastructure Privatization. Problems with Infrastructure 

Privatization. Challenges in Privatization of Infrastructure. 

 

Privatization of Infrastructures in India. 

Introduction to infrastructure development through PPP route; 

Benefits of PPP 

Mode of procurement; Types of PPP Models and their contractual structure, 

Stakeholders’ perspectives: Granting authority, Funders and Concessionaire, 

Government’s role in successful PPP projects, Financial   and   Economic   

Appraisal   of   BOT   Projects;   VFM evaluation,   PPP  procurement  process;  

Lifecycle  of  PPP projects, Contractual package of PPP project; Bankable 

concession agreement, Case study – Procurement process of Indian PPP 

projects. 

10 

3 Challenges to Successful Infrastructure Planning and Implementation: 

Mapping and Facing the Landscape of Risks in Infrastructure Projects. 

 

Economic and Demand Risks. Political Risks. Socio-Environmental Risks. 

Cultural Risks in Infrastructure Projects. Legal and Contractual Issues in 

Infrastructure. Challenges in Construction and Maintenance of Infrastructure. 

 

Introduction to risk management concept, Risk analysis techniques, Risk 

mitigation strategies. 

10 

4 Strategies for Successful Infrastructure Project Implementation: 

Shaping the Planning Phase of Infrastructure Projects to mitigate risks. 

 

Designing Sustainable Contracts. Introduction to Fair Process and Negotiation. 

 

Negotiating with multiple Stakeholders on Infrastructure Projects. 

 

Sustainable Development of Infrastructure. Information Technology and 

Systems for Successful Infrastructure Management. Innovative Design and 

Maintenance of Infrastructure Facilities. Infrastructure Modeling and Life 

Cycle Analysis Techniques. Capacity Building and Improving the 

Governments Role in Infrastructure Implementation. 

 

An Integrated Framework for Successful Infrastructure Planning and 

Management. 

10 

 Total  40 
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List of References: 

1. Akintoye, A., Beck. M., and Hardcastle, C. (Eds.). (2003). Public-Private Partnerships 

“Managing risks and opportunities”. Oxford: Blackwell Science Limited. 

2. Alvin Goodman, Makarand Hastak, Infrastructure Planning Handbook: Planning, 

“Engineering and Economics” 1st Edition, MH/ASCE press. 

3. Raghuram G (2001) “Infrasturcture Development and Finnancing” Towards A Public Private 

Partenership, Macmillan Publishers, New Delhi 

4. Alagiri, “Infrastructure Development”, ICFAI University press, Hydrabad 

5. Marcel Hertogh, Stuart Baker, Pau Lian Staal-Ong and Eddy Westerveld, Managing Large. 

6. Infrastructure Projects, ISBN/EAN 978-90-810025-2-3, NUR-code 801. 

7. Finnerty, J. D. (1996). Project financing - Asset-based financial engineering. New York: John 

Wiley & Sons, Inc. 

8. Merna, T., and Njiru, C. (2002). “Financing infrastructure projects” (First ed.). London: 

Thomas Telford. 

9. Nevitt P. K., and Fabozzi F. J. (2000). “Project financing” (7 Ed.). London, UK: Euromoney 

Books. 

10. Raghuram, G., Jain, R., Sinha, S., Pangotra, P., and Morris, S. (2000). “Infrastructure 

Development and Financing” Towards a Public-Private Partnership: MacMillan. 

11. Tinsley, R. (2002). “Project Finance in Asia Pacific” Practical Case Studies. London, UK: 

Euromoney Books. 

12. UNIDO. (1996). Guidelines for infrastructure development through Build-Operate- Transfer 

(BOT) projects. Vienna: UNIDO. 

13. Walker, C., and Smith, A. J. (1995). “Privatized infrastructure” the Build Operate Transfer 

approach. London: Thomas Telford. 

14. Yescombe, E. R. (2002). “Principles of Project Finance” California: Academic Press. 

15. Kurowski, L., and Sussman, D. (2011). “Investment project design” - A guide to financial 

and economic analysis with constraints. New Jersey: John Wiley & Sons. 

16. Pretorius, F., Lejot, P., McInnis, A., Arner, D., and Hsu, B. F.-C. (2008). “Project finance for 

construction and infrastructure” Principles and case studies. Oxford: Blackwell Publishing. 

17. Weber, B., and Alfen, H. W. (2010). “Infrastructure as an asset class - Investment 

strategies”, project finance and PPP. West Sussex: John Wiley & Sons. 

 

 

IF504: SUSTAINABLE URBAN PLANNING 

CREDITS = 5 (L=3, T=2, P=0) 
  

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme  

L T P C 
Theory Marks Practical Marks 

Total 

Marks 

ESE CE ESE CE 

150 
3 

2 

 

0 

 

5 

 

70 

 

30 

 

30 

 

20 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Uban Planning: 

 Introduction to Planning and Urban Planning and its importance. 

Why, How, What and Where to Plan? 

 Brief History of Planning. 

 Various terminologies, definitions, norms, standards and guidelines 

of planning. 

 Types of Plans, Cities and models. 

 Types of development 

 Process of town planning and development in India. 

 Global scenario of planning and current issues. 

 Various concerns, acts, conventions and laws that lead towards 

sustainable approach. 

 Smart cities.        

16 

2 Sustainable development  

 Introduction of sustainability and its importance. 

 Types of sustainable development. 

 Current concepts in sustainable development and infrastructure 

 Four major areas of concentration Water, Energy, Transportation and 

Infrastructure. 

 Case studies of sustainable practices and development 

 Sustainable Infrastructure development and relevance. 

 Site visits of sustainable practices and technology. 

 Attend at least one conference or workshop throughout the semester 

on any of the above topics. 

14 

3 Application of Sustainable Planning. 

 Project undertaken by class in group. 

 Study of existing conditions and data collection. 

 Analysis of issues and concerns. 

 Development of Vision. 

 Application of sustainable practices in planning and development. 

 Final proposal. 

12 

  Total  42 

List of References: 
1. URDPFI Guidelines by Govt. of India 

2. Ancient and Medieval Town Planning – Prabhakar V Hegde 

3. Research paper on Town Planning Mechanism of Gujarat – Shirley Ballaney 

4. Sustainable Urban Planning – Joy Sen 

5. The image of City – Kevin Lynch 

6. Cities on Evolution: An introduction to the town planning movement and to the study of 

Civics – Patrick Geddes 

7. Planning and Urban Design Standards – American Planning Association, Wiley 

8. Journal of Institute of Town Planners India. 
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SE541: RESEARCH METHODOLOGY 

(CREDITS = 3 (L=1, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

1 2 0 3 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction:  

Find what is expected of the you: 

Identify specific requirements for evaluation/review and what constitutes, 

completion of your work 

Decide which sources you will need:  

Differentiate between journals, conferences, books, magazines and their 

Quality ,Understand how to establish their quality and authenticity 

Finding Information: 

How to conduct effective searches, How to find relevant papers related to your 

area of research, How to capture critical information 

Identify main ideas in  scholarly literature: 

Understand  and  identify  the  bias,  theoretical  position  and  evidence 

produced 

Write notes to organize your ideas: 

Compare ideas and concepts from different papers 

Ethical Issues related to Research: 

Plagiarism, Intellectual Property rights, Copyrights, Patent References: 

Understand the importance of distinguishing your work from others work and 

acknowledging such references, Learn international standards of referencing 

04 

2 Focus To Problem & Understand The Direction of Research: 

Identify Problem and Methods to Solve it: 

Analyze the question, Identify key areas in your field, Determine the nature 

and extension of papers that you should read 

 

Identify the gaps: 

Learn to Critique existing knowledge and how to find the gap 

 

Formulate the Problem Statement: 

Understand what should be the key aspects of your problem statement  

Examples of effective and ineffective Titles 

 

Validation: 

04 
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Unit 

No 
Topics 

Teaching 

Hrs. 

Identify problem and experimental/theoretical data for comparison with your 

model, earn how to extrapolate/scale data for validation, Find what acceptable 

level of error and justification thereof is. 

3 Publishing Research: 

Writing your Assignment: 

Identify the key features of any written work, Structure your assignment,  

 

Build your argument: 

Recognize the importance of emphasizing your point ,Distinguish between 

your point and the evidence available, Acknowledge the evidence 

 

Review and finalize your work: 

Know and follow the Process of reviewing and proof reading your work 

 

Writing your Assignment: 

Identify the key features of any written work, Structure your assignment,  

 

Build your argument: 

Recognize the importance of emphasizing your point ,Distinguish between 

your point and the evidence available, Acknowledge the evidence 

 

Review and finalize your work: 

Know and follow the Process of reviewing and proof reading your work, Use 

feedback to improve your work 

04 

4 Showcasing The Research: 

Delivering Your Presentation 

Check the logistics of your presentation: 

Identify the key message of your presentation, Understand the expectations 

and what will be the key review points   

 

Develop the structure of your presentation: 

Understand the key components of an oral presentation, Know the usual 

structure of a good presentation 

Putting together the support material: 

Identify all the material you need to carry as supporting material 

 

Get feedback on oral presentation:   

Prepare for delivery of your Oral presentation, Rehearse and time your 

presentation 

 

Find what is expected of the you: 

Identify specific requirements for evaluation/review and what constitutes 

completion of your work 

 

Decide which sources you will need:  

02 
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Unit 

No 
Topics 

Teaching 

Hrs. 

Differentiate between journals, conferences, books, magazines and their 

Quality ,Understand how to establish their quality and authenticity 

 

Finding Information: 

How to conduct effective searches, How to find relevant papers related to your 

area of research, How to capture critical information 

 

Identify main ideas in  scholarly literature: 

Understand  and  identify  the  bias,  theoretical  position  and  evidence  

produced 

 

Write notes to organize your ideas: 

Compare ideas and concepts from different papers 

 

Ethical Issues related to Research: 

Plagiarism, Intellectual Property rights, Copyrights, Patent  

 

References: 

Understand the importance of distinguishing your work from others work and 

acknowledging such references, Learn international standards of referencing 

 Total  14 

 

List of References : 

1. C.R. Kothari, “Research Methodology: Methods and Techniques”, New Age Publishers. 

2. R.Paneerselvam, “Research Methodology”, PHI Learning Private Limited, Eight Printing 

2010. 

 

CE551: GIS AND GPS IN CIVIL ENGINEERING 

(CREDITS = 5 (L=3, T=0, P=2) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 
 

Total 

Marks 
 

L 
 

T 
 

P 
 

C 

Theory Marks Practical Marks 

ESE CE ESE CE 

3 0 2 5 70 30 30 20 150 

 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hrs. 

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. 

06 
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Unit 

No. 
Topics 

Teaching 

Hrs. 

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. 

06 

3 Data Base Structure: 

Hierarchical Data, Network Systems. Relation Database. Data Management -

Conventional Database Management Systems, Spatial Database Management. 

06 

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  42 

 

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. 

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. 

 

 

EN504: HAZARDOUS AND SOLID WASTE MANAGEMENT 

(CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hrs. 

1 Introducing Municipal solid waste Management: 

Classification of solid wastes, Source based classification; Type based 

classification, Solid waste Management (SWM), SWM system, ESSWM and 

EST, Factors affecting SWM system, SWM-Indian Scenario. 

03 

2 Waste Generation Aspects: 

Waste generation and composition, Factors causing variation, Waste 

characterizes-physical, and Chemical, Health and Environment effects-Public 

health effect, Environmental effects, Waste generation. 

03 

3 Waste collection storage and transport: 

Collection components, storage-containers/collection vehicles, 

Container/storage bins, Collection vehicles, Collection operation, transfer 

station, 

03 

4 Source reduction, Product Recovery and Recycling: 

Source reduction: Basics, Purpose, Significance of recycling, Recycling 

programme elements: Source separation; Drop- off/buy back; curbside 

programme; Storage and collection of recyclable; Collection vehicle for 

recycling; Processing equipment for recycling; Material recovery 

facilities(MRF’s); Full stream processing, Commonly recycled materials and 

processes- Paper and card board; Glass; Metal; Plastic; Batteries and Tires 

08 

5 Biological Conversion Products: Compost and Biogas: 

Composting: Benefits; Processes; Stages; Technologies; Bio Gasification: 

Anaerobic Processing; Types of Digester; Biogas plants in India. 

03 

6 Incineration and Energy Recovery: 

Incineration: An Introduction, Combustion of Waste Material; Incineration 

Objectives, Incineration Technologies-Mass Burning System; Refused 

Derived Fuel(RDF) System, Modular Incineration; Fluidized Bed 

Incineration, Energy Recovery, Air Emission and its Control: Gaseous 

pollutants; Gas Cleaning Equipment.. 

04 

7 Waste disposal: 

Disposal option, sanitary landfill: principle, landfill process, Landfill gas 

emission, Composition and properties, Hazards; Migration; Control, 

Leachate Formation: Composition and Properties; Leachate Migration; 

Control; Treatment, Landfill Operation Issues: Design and Construction; 

Operation; Monitoring. 

04 

8 Hazardous Waste: Management and Treatment: 

Hazardous waste: identification and classification-Identification; 

Classification, Hazardous Waste Management- Generation; Storage and 

Collection; Transfer and Transport; Processing; Disposal, Hazardous Waste 

Treatment-Physical and Chemical Treatment; Thermal Treatment; 

Biological Treatment, Pollution Prevention and Waste Minimization. 

12 

 Total  40 
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List of References: 

1. Central Public Health and Environmental Engineering Organization (CPHEEO), “Manual on 

Municipal Solid waste management” Government of India, New Delhi, latest edition. 

2. Theisen H. and Vigil Samuel A, Tchobanoglous George, “Integrated Solid Waste 

Management” , McGraw- Hill, New York, 1993. 

3. Vesilind P.A., Worrell W and Reinhart, “Solid waste Engineering”, Thomson Learning Inc., 

Singapore, 2002. 

4. Flintoff , “Management of Solid Wastes in Developing Countries”, WHO. 

5. Wentz Charles A. “Hazardous Waste Management”, Second Edition, McGraw Hill 

International Edition, New York, 1995. 

6. Rosencranz, Divan and Noble, “Environmental Law and Policy in India”. 

 

 

EE681: RENEWABLE ENERGY TECHNOLOGY 

(CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme  

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit 

No. 

Topics Teaching 

Hrs. 

1 Introduction: 

Renewable Sources of Energy, Grid-Supplied Electricity, Distributed 

Generation-Renewable. Various no-conventional energy resources; 

Introduction, availability, classification, relative merits and demerits. 

 

04 

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, applications of super 

conducting materials in electrical equipment 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. 

 

08 

4 Geothermal Energy: 

Resources of geothermal energy, thermodynamics of geothermal energy 

conversion-electrical conversion, non-electrical conversion, environmental, 

Tides and tidal power stations, modes of operation, tidal project examples, 

turbines and generators for tidal power generation. 

 

06 
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Unit 

No. 

Topics Teaching 

Hrs. 

5  Wave energy conversion: 

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

applications. Types of ocean thermal energy conversion systems Application 

of OTEC systems examples, 

08 

 Total  36 

 

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. 

 

 

IF558: APPLIED FINITE ELEMENT METHOD FOR INDUSTRIES 

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 
 

L 
 

T 

 

P 

 

C 

Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 2 0 5 70 30 30 20 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: 

Continuum Mechanics, Conservation laws, Riemannian Geometry and 

stress- strain tensors, Constitutive equation, Potential-, Strain-, and Kinetic 

energies, Functionals and variational formulation, mathematical 

programming and weak solutions; Displacement method of FEM analyses 

10 

2 Field equations: Elasticity, Structural Dynamics, Fluid Mechanics, 

electromagnetic fields. 

8 

3 Alternative approaches: Hybrid FEM, Mixed FEM, Boundary Element 

Method, Boundary Error Element, Mesh-less methods, Galerkin’s approach 

of error orthogonalization. 

6 

4 Error analyses: Algebraic and Integral inequalities; estimate of error; error 

bounds; Convergence, super-convergence. 

4 

5 Computer Packaging: Pre-, Post-processing and Turbo C, Analysis 

Programs in FRORTAN. 

4 
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Unit 

No. 
Topics 

Teaching 

Hours 

6 Applications (as per request): Rigid-flexible assembly (ME and Bio- 

Mechanics); Two-phase flow (ME & CE); Electro-magnetic application to 

wave-guides, MOSFET analyses (ECE); magnetic levitation (electrical), 

Vibration and control of quartz substrate using smart material; Stochastic 

FEM, etc. 

10 

 

 

 

 Total 42 

 

List of References: 

1. The Finite Element Method: Its Basis and Fundamentals, C. Zienkiewicz, R. L. Taylor, J.Z. 

Zhu; 6th Edition, 2005. 

2. Concepts and applications of finite element analysis, Robert Davis Cook. 

 

 

IF559: CITY MICRO-DRAINAGE SYSTEM 

CREDITS = 5 (L=3, T=2. P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 2 0 5 70 30 30 20 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Water logging from storm water—Hydrological input—topographical 

survey—Outlet from command area. 

12 

2 roadways— underground drainage network—self cleansing velocity 10 

3 design of pumping stations—zero output design—separation of solid 

waste 

10 

4 Design of mechanical devices—electronic monitoring systems, alarm and 

automatic remedial measures. 

10 

 Total   42 

List of References: 

1. Urban Stormwater Management Planning with Analytical Probabilistic Models Barry J. 

Adams, Fabian Papa, Wiley, 27-Mar-2000. 

2. Urban drainage modeling: proceedings of the specialty symposium held in conjunction with 

the World Water and Environmental Resources Congress, May 20-24, 2001, Orlando, Florida. 

3. Real Time Control of Urban Drainage Systems: the State-of-the-Art. Editor(s): W. Schilling 

1989. 
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SE556: STRUCTURAL HEALTH MONITORING 

(CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction to SHM: 

An Overview of Structural Health  Monitoring, Structural Health Monitoring 

and  Smart Materials, Structural Health Monitoring versus Non Destructive 

Evaluation, A broad Overview of Smart Materials, Emerging SHM 

Technologies using Piezo Sensors, SHM using Magnetostrictive Sensors, 

SHM using Optical Fibres and other sensors, Overview of Application 

Potential of SHM, Notable Applications of SHM – Aerospace and Civil 

Applications, Underground Structures and Other Applications, 

Understanding Piezoelectric Material, Understanding Magnetostrictive 

Material, Optical Fibre and Lambwave method, Solution Domain for SHM, 

Other Damage Indices. 

15 

2 Vibration Control for SHM: 

Vibration Control using SHM – introduction to FE formulation Constitutive 

Relationship, Element Stiffness Matrix for High Precision Finite Element, 

Element Mass Matrix for High Precision Finite Element, Developing 

Actuator and Sensor, Influence Matrix, Estimating Sensor Voltage, Active 

Control of Damping, A Case study of Performance, Estimation for Different 

Patches, SHM of Ribbon Reinforced Composite Laminate. 

10 

3 SHM using Piezo and Magnteostrictive  Layers: 

Delamination Sensing using Piezo Sensory Layer, Voltage Response from 

piezopatch, Electrical Impedance Method basic theory, A Case Study: 

Results and Discussions, SHM using Magnetostrictive, Sensory Layer, 

Basics of Magnetization and Hysteresis, Delamination Sensing using 

Magnetostrictive Sensory Layer, Constitutive relationship with composite 

relationship, MS Layer in symmetric Laminate, MS Layer Away from the 

Mid-plane in Asymmetric Laminate, Case Studies related to MS Layer based 

SHM. 

11 

4 SHM using LDV: 

Experimental Modal Analysis using LDV – introduction, What is LDV? 

Velocity and Displacement, Measurement using LDV, Case Study for 

Symmetric, Laminate, Case Study for Cross-ply. 

06 

 Total  42 
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List of References: 

1. M. V. Gandhi and B. D. Thompson, “Smart Materials and Structures”, Springer Science. 

2. Fu Kuo Chang, “Structural Health Monitoring: Current Status and Perspectives”, CRC Press.  

  

 

CM553: PROJECT RISK ANALYSIS AND MITIGATION TECHNIQUES 

(CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 
 

Total 

Marks 
 

L 

 

T 

 

P 

 

C 

Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hrs. 

1 General: 

Importance of Risk, types of risks, quantifiable and unquantified risks. 

06 

2 Risk analysis and Management for projects (RAMP): 

Identifying risk events. Probability distribution. Stages in Investment life-

cycle; determination of NPV and its standard deviation for perfectly co-

related, moderately co-related and un-correlated cash flows. Sensitivity 

analysis, scenario analysis simulation, decision tree analysis, risk profile 

method, certainly equivalent method; risk adjusted discount rate method, 

certainty index method, 3 point estimated method; use of risk prompts, use 

of Risk Assessment tables, details of RAMP process, utility of Grading of 

construction entities for reliable risk assessment. 

18 

3 Risk Mitigation Techniques: 

Elimination, reducing, transferring, avoiding, absorbing or pooling. Residual 

risk, mitigation of unquantified risk. Coverage of risk through CIDC's MOU 

with the Actuarial Society of India through risk premium such as (BIP) - 

Bidding Indemnity Policy (DIMO) - Delay in meeting obligation by client 

policy, (SOC) - Settlement of claims policy (LOP)- Loss of profit policy (TI). 

Transit Insurance policy (LOPCE) Loss of performance of construction 

equipment policy. 

18 

 Total  42 

List of References: 

1.  Dr.Surendra Kumar Satya Prakashan, “Industrial Engineering and Management of 

manufacturing systems”. 

2. RAMP Handbook by institution of Civil Engineers and the faculty and Institute of Actuaries- 

Thomas Telford publishing, London. 

3. Seetharaman, “Construction Engineering and Management” 

4. Prasanna Chandra, “Projects Planning analysis selection implementation and Review”. 
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IF560: ROLE STRUCTURAL STEEL IN INFRASTRUCTURAL DEVELOPMENT 

                                                        CREDITS = 5 (L=3, T=2) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks  Practical Marks  

ESE CE ESE CE 

150 
3 2 0 5 

70 

 

30 

 

30 

 

20 

 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. 

2. 

3. 

4. 

5. 

6. 

Introduction of Steel and Its classification 

Manufacturing of Steel 

Different properties of Steel 

Basic principles of steel structure & IS Provisions 

Steel structure  & its Applications  

Design concept & rationale of steel structures 

06 

06 

06 

06 

06 

10 

  Total  40 

List of References: 

1. Design of Steel Structures: Dr. Subramanian Narayanan - Oxford Publication   

2. Limit State Design of Steel Structures: S. K. Duggal –Tata McGraw Hilll. 

3. IS 801:1975 Code of practice for use of cold formed light gauge steel structural members in 

general building construction (first revision) 

4. IS 802(Part 1/Sec Code of practice for use of structural steel in overhead 1):1995  

transmission line towers, Part 1 Materials, Loads and permissible stresses Section 1 Materials 

and Loads (third revision) 

5. IS 802(Part 1/Sec Code of practice for use of structural steel in overhead 2):1992  

transmission line towers Part 1 : Material, loads and permissible stress Section 2 Permissible 

stress (third revision) 

6. IS 802(Part 2):1978 Code of practice for use of structural steel in overhead transmission line 

towers: Part 2 Fabrication, galvanizing, inspection and packing 6 IS 802(Part 3):1978 Code of 

practice for use of structural steel in overhead transmission line towers: Part 3 Testing 

7. IS 804:1967 Specification for rectangular pressed steel tanks (first revision) 

8. IS 806:1968 Code of practice for use of steel tubes in general building construction (first 

revision) 

9. IS 808:1989 Dimensions for hot rolled steel beam, column, channel and angle sections (third 

Revision) 

10. IS 811:1987 Specification for cold formed light gauge structural steel sections (second 

revision) 

11. IS 4000:1992 Code of practice for high strength bolts in steel structures (first revision) 

12. IS 6533(Part 1):1989 Code of practice for design and construction of steel chimneys Part 1 

Mechanical aspects (first revision) 

13. IS 6533(Part 2):1989 Code of practice for design and construction of steel chimneys Part 2 
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Structural aspects (first revision) 

14. IS 7205:1974 Safety code for erection of structural steel work 

15. IS 7215:1974 Tolerances for fabrication of steel structures 

 

IF561: STRUCTURAL RELIABILITY 

CREDITS = 5 (L=3, T=2) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 
 

L 

 

T 

 

P 

 

C 

Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 2 0 5 70 30 30 20 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

 Concepts of structural safety; 4 

Basic statics and probability; 3 

Resistance parameters and distributions; 5 

Probabilistic analysis of loads, 3 

live load and wind load; 3 

Determination of reliability; 4 

Monte Carlo study of structural safety; 4 

Level 2 reliability methods including advanced level 2 method; 3 

Reliability analysis of components; 3 

Reliability based design-determination of partial safety factors, code 

calibration; 

4 

Reliability of structural systems; 3 

Applications to steel and concrete structures 3 

 Total  42 

 

List of References: 

1. Palle Thoft Christensen and M.J. Baker, Structural Reliability Theory and its Application, 

Springer-Verlag, Berlin Haidelberg, New York, 1982. 

2. R.E. Melchers, Structural Reliability Analysis and Prediction, Ellis Horwood, Chisester, 

England, 1987. 

3. A.H.S. Ang and W.H. Tang, Probability Concepts in Engineering Planning and Design, Vol. 

II, John Wiley, New York, 1984. 

4. Palle Thoft Cristensen and Y. Murotsu, Applications of Structural Systems Reliability Theory, 

Springer-Verlag, Berlin, 1986. 
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IF562: HIGHWAY GEOMETRIC DESIGN 

CREDITS = 5 (L=3, T=2, P=0) 

  

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 2 0 5 70 30 30 20 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction and roadway function, Design controls: vehicles and drivers, 

Design controls: speed, volume and access, Route layout, Design of roadway 

cross-section, Estimate earthwork volumes. Calculate required sight distances 

for road segments and intersections, Design of vertical curves and horizontal 

curve. Environmental considerations, and context sensitive solutions, Sight 

distance, horizontal and vertical alignment, Intersection design considerations 

Earthwork Supplemental, Safety assessment tools. 

42 

 Total 42 

List of References : 

1. American Association of State Highway and Transportation Officials (AASHTO), A Policy on 

Geometric Design of Highways and Streets, 5th Edition, 2004. 

2. Federal Highway Administration (FHWA), U.S. Department of Transportation, Flexibility in 

Highway Design, Publication Number FHWA-PD-97-062, 1997 

 

 

IF563: URBAN TRANSPORTATION SYSTEMS 

CREDITS = 5 (L=3, T=2) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 2 0 5 70 30 30 20 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Urbanisation Process:  

Urban growth mechanism – Urban morphology - Urbanization & travel 

demand - Urban development planning policy – NUTP - Urban transport 

projects - Urban transport problems in India.    

4 
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Unit 

No. 
Topics 

Teaching 

Hours 

2 Urban Transport Planning Process:  

Urban travel patterns - Study area delineation- Zoning - Planning surveys - 

Urban activity system- Sustainable urban transport - Systems approach. 

4 

3 Travel Demand Estimate:  

Trip based and activity based approach - Four stage travel demand 

modeling - Data needs and outputs - Quick response techniques - Survey 

designs. 

4 

4 Trip Generation:  

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

analysis- Simple & Multiple linear regression models – FHWA method 

4 

5 Trip Distribution:  

Interchange matrix – Growth factor methods – Synthetic methods – Calibration 

of Gravity model 

6 

6 Modal Split: 

Influential factors – FHWA Procedure – Diversion curves & surfaces- Discrete 

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

6 

7 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 

6 

8 Land Use Transport System:  
Urban system components - Urban spatial structure – Accessibility - Location 

theory - Land use models - Land use transport models, Lowry & Garin – Lowry 

models. 

4 

9 Urban Public Transportation:  

Urban growth and public transport needs - Transit mode classifications - Transit 

characteristics - Fleet size and capacity estimation 

4 

 Total  42 

 

List of References: 
1. L. S. Srinath, “Advanced Mechanics of Solids”, 2nd Edition, TMH Publishing Co. Ltd., New 

Delhi, 2003. 

2. R. G. Budynas, “Advanced Strength and Applied Stress Analysis”, 2nd Edition, McGraw Hill 

Publishing Co, 1999. 

3. A. P. Boresi and R. J. Schmidt, “Advanced Mechanics of Materials”, 5th Edition, John Willey 

and Sons Inc, 1993. 

4. S. P. Timoshenko and J. N. Goodier, “Theory of Elasticity”, 3rd Edition, McGraw Hill 

Publishing Co. 1970. 

5. P. Raymond, “Solid Mechanics for Engineering”, 1st Edition, John Willey & Sons, 2001. 

6. J. W. Dally and W. F. Riley, “Experimental Stress Analysis”, 3rd Edition, McGraw 

HillPublishing Co., New York, 1991. 
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PRACTICALS  

1. Study area delineation & travel survey design  

2. Home interview survey and data analysis  

3. Use of TransCAD / CUBE in urban transport planning 

4. Calibration of trip generation models  

5. Calibration of singly / doubly constrained gravity models  

6. Calibration of utility based mode choice models  

7. Trip assignment by AoN / CRMethod / Multipath/ Equilibrium methods  

8. Garin – Lowry model application: Case study  

 

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 

 

 

IF601: COMPUTER AIDED PRACTICE FOR BUILDING AUTOMATION DURING 

CONSTRUCTION 

CREDITS = 2  

Teaching and Assessment Scheme: 

Teaching Scheme Credits Examination Marks 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE (E) PA(M) ESE Viva(V) PA (I) 

0 0 4 2 00 00 30 20 50 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. 

 

2. 

 

 

3. 

 

 

BIM concept 

 

Building design: Learn how BIM (building information modeling) workflows 

automate the ordinary and can help you unlock new levels of creativity. 

 

Infrastructure design: Enhance planning, design, and delivery of more scalable 

and sustainable civil infrastructure with a full range of tools. 

 

50 
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Unit 

No. 
Topics 

Teaching 

Hours 

4. Construction: Visually explore project constructability, manage your project 

cost more effectively and better predict project outcomes.  

 

 

CM651: VALUE ENGINEERING 

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 
 

Total 

Marks 
 

L 
 

T 
 

P 
 

C 

Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hrs. 

1 Introduction: 

Concept and definition, objectives of Value engineering, Advantages of Value 

methodology, Scenario of value engineering with context to India, Origin of 

Value engineering. 

 

Quantity surveying and value engineering, team of value engineering and its 

quality, Applicability to Mega projects, Value engineering and project 

management. 

06 

2 Value Analysis: 

Concept, Job planning and its importance in value engineering, Various phases 

of Value Engineering -Information Phase, Function Analysis Phase, Creative 

Phase, Evaluation Phase , Development Phase. 

09 

3 Functional Analysis: 

Functions at various levels and of various types, cost and worth of function, 

importance of functional analysis, FAST Diagramming - How to prepare. 

09 

4 Creative Phase: 

Creative thinking and creative processes, Application in Value 

engineering,Various techniques, fundamental approaches of 

similarity, contiguity and contrast, Positive approach. 

09 

5 Cost Model: 

Introduction, Value, Cost and Worth, True and Poor value, Factors affecting 

the value , Value Index, Cost and Value Gap, importance of cost model in 

Value Engineering , Function and Matrix Cost model, Life cycle cost 

analysis. 

06 

6 Environmental Impact Assessment with VE approach for the projects. 03 

 Total  42 
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List of References: 

1. Larry W. Zimmerman, “Value Engineering: A Practical Approach for Owners”, Designers 

& Contractors - CBS Publication. 

2. Arthur E. Mudge, “Value Engineering: A Systematic Approach”, Mc GrawHill. 

3. Donald E. Parker, “Value Engineering : Theory”, Soundaram Publishers 

4. O' Brien J.J., “Value Analysis in Design and Construction”, Mc Graw Hill. 

5. “Value Methodology” A Pocket Guide to Reduce Cost and Improve Value Through Function 

Analysis; Lawrence D Miles Foundation. 

6. Lomansh, S., “Value Management: A Textbook”, 1997 - Sterling Publishers (Pvt.) Ltd., New 

Delhi. 

 

CM652: SUSTAINABLE CONSTRUCTION 

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 
 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Sr. 

No. 
Topics 

Teaching 

Hrs. 

1 Sustainable Planning: 

Energy Efficient Shelters, Housing Options Today, Site Planning and Use 

of On-Site Resources, Smaller Houses that Utilize Space and Materials 

More Efficiently, Working With Nature, Balancing Energy and Aesthetic 

Needs. 

10 

2 Sustainable Materials: 

Construction materials -locally available building materials- Soil, Fly ash, 

Ferro cement, Lime, Fibers, Stone Dust, Red mud, Gypsum, Alternate 

Wood, Polymer-ADOBE, Cob Rammed Earthlight Clay, Straw-Bale,  

Bamboo,  Agro-Industrial  Waste,  Structural  Properties Of  Alternate  

Building Materials, Innovative Materials  of CBRI. 

10 

3  Cost Effective Construction Equipment’s: 

Equipment’s-Brick moulding machine, Stabilized soil block making 

machine  and  plants  for   the  manufacturing of concrete blocks, 

M.C.R. tile making machine, Ferro cement wall panel & Roofing channel 

making machine, R.C.C. Chaukhat making machine. 

10 

4 Cost Effective Construction Techniques: 

Construction Techniques-Innovative Techniques developed by CBRI, 

SERC for foundation, superstructure,  roofing,  pre- fabricated construction 

techniques, advantage of pre-fabrication areas where pre-fabrication can be 

introduced, modular contained earth, earth bag construction. 

10 

 Total  40 

http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_1?_encoding=UTF8&amp;field-author=Lawrence%20D%20Miles%20Foundation&amp;search-alias=books&amp;sort=relevancerank
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List of References: 

1. Lynne, Cassandra Adams "Alternative Construction: Contemporary Natural Building 

Methods", Soft cover, Wiley & Sons Australia, Limited, John, 2005. 

2. Eugene Eccli, "Low Cost, Energy efficient shelter for owner & builder", Rodale Press, 1976. 

3. Givoni, "Man, Climate, Architecture”, Van Nostrand, New York, 1976. 

4. Charles J. Kibert, “Sustainable Construction: Green Building Design and Delivery”, John 

Wiley & Sons, 2005. 

 

 

CM681: STRATEGIC MANAGEMENT 

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks  

L 

 

T 

 

P 

 

C 

Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hrs. 

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. 

07 

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. 

07 

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. 

07 
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Unit 

No. 
Topics 

Teaching 

Hrs. 

4 Strategy Implementation & 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 & control, Case study. 

07 

5 Other Strategic Issues: 

Managing Technology and Innovation, Strategic issues for Non Profit 

organizations, New Business Models and strategies for Internet Economy, 

case study 

07 

6 Alternate Strategic: 

Alternate strategy, Joint sector, existing government policies with respect to 

PPP mode, case study. 

07 

 Total  42 

 

List of References: 

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

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

3. Dasgupta A. and Sen Guha, “Government and Business in INDIA”, Allied publishers, 

Calcutta. 

4. Mles r. and C Snow, “Organization Strategy structure and processes” McGraw Hill. 

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

6. Neil Ritson and ventus, “Strategic Management”, publishing. 

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

Himalaya publishing house. 

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

 

 

TE651: TRANSPORTATION ECONOMICS AND PROJECT EVALUATION 

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 
 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Principles: 

Purpose and major considerations in Transport economics. Analysis, 

Identification and measurement of transportation cost and benefits. 

12 
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Unit 

No 
Topics 

Teaching 

Hrs. 

2 Cost 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. 

 

12 

3 Methods of Economic Analysis: 

Characteristics and basic understanding of methods, Comparison and 

Limitations of various methods. Ranking of independent alternative 

projects. 

12 

4 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. 

12 

 Total Hrs. 48 

 

List of References: 

1. Heggie I. G., “Transport Engineering Economics”, MC Graw Hill. 

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

3. Alder A, “Economic Appraisal of Transport Projects”. 

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

5. IRC SP 30, “Manual on Economic Evaluation of Highway Projects”. 

6. Baker, “Hand book of Highway Engineering”, Van Nostrand. 

7. Mishra Sasmita,”Engineering Economics and Costing” Second revision, PHI Learning 

Private Limited, 2014. 

 

 

SE652: ADVANCES IN CONCRETE TECHNOLOGY AND SUSTAINABLE 

CONSTRUCTION PRACTICES 

(CREDITS = 5 (L=3, T=0, P=2) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 0 2 5 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction:  

Sustainable Development concept, Introduction of Recent advances in 

03 
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Unit 

No 
Topics 

Teaching 

Hrs. 

Concrete Technology, Sustainable Construction Practices: world scenario. 

2 Supplementing Cement Materials (SCMs): 

Review of types covering pulverized fuel ash, ground granulated blast 

furnaces slag and silica fume, Rice husk Ash, manufacture, physical 

characteristics, effects on properties of concretes. Admixtures: - Plasticizers, 

Super plasticizers, retarder, accelerators, Curing compounds and their effects 

on properties of concrete. Epoxy resins and screeds for rehabilitation – 

Properties and Applications. 

08 

3 Special Concretes: 

High performance concrete, High Strength concrete, fiber reinforced concrete, 

Light weight concrete, High density and radiation shielding concrete, High 

volume fly ash concrete and Self compacting concrete. 

08 

4 Sustainable Construction Practices: 

Green Concrete, Geo Polymer Concrete, Reactor Powder Concrete, Recycled 

concrete, Slag Cement and Health assessment of Concrete. 

08 

5 Special Processes & Technology for Particular Types of Structures: 

Mass concrete, Sprayed concrete, Ferro-cement concrete, pumped concrete, 

Roller compacted concrete, Sustainability of concrete industry. 

07 

6 Repair & Rehabilitation Techniques: 

Visual inspection of concrete structure distress in concrete, Non- destructive 

test, crack repair techniques, damage assessment procedure, deterioration-

causes & prevention, strengthening techniques. 

08 

 Total  42 

 

List of References: 

1. Neville A. M, “Properties of Concrete”, Pitman Pub., Technology & Engineering. 

2. Shetty M. S, “Concrete Technology”, S. Chand Publishing,  

3. Gambhir M. L, “Concrete Technology”, Tata McGraw-Hill Education. 

4. Santhakumar A. R., “Concrete Technology”, Oxford University Press India.  

 

 

IF651: CONSTRUCTION EQUIPMENT 

CREDITS = 5 (L=3, T=2, P=0) 
  

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE  

150 
3 2 0 5 70 30 30 20 

 

 

 

https://www.google.co.in/search?tbo=p&tbm=bks&q=subject:%22Technology+%26+Engineering%22&source=gbs_ge_summary_r&cad=0
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Construction Equipments And Management:  

Identification – Planning of equipment – Selection of Equipment - Equipment 

Management in Projects - Maintenance Management – Equipment cost – 

Operating cost – Cost Control of Equipment - Depreciation Analysis – 

Replacement of Equipment- Replacement Analysis - Safety Management 

8 

2 Equipment For Earthwork:  

Fundamentals of Earth Work Operations - Earth Moving Operations - Types of 

Earth Work Equipment - Tractors, Motor Graders, Scrapers, Front end Waders – 

Dozer, Excavators, Rippers, Loaders, trucks and hauling equipment, Compacting 

Equipment, Finishing equipment. 

8 

3 Other Construction Equipment:  

Equipment for Dredging, Trenching, Drag line and clamshells, Tunneling – 

Equipment for Drilling and Blasting - Pile driving Equipment - Erection 

Equipment - Crane, Mobile crane - Types of pumps used in Construction - 

Equipment for Dewatering and Grouting – Equipment for Demolition. 

9 

4 Asphalt And Concrete Plants:  

Aggregate production- Different Crushers – Feeders - Screening Equipment - 

Handling Equipment - Batching and Mixing Equipment - Pumping Equipment – 

Ready mix concrete equipment, Concrete pouring equipment. Asphalt Plant, 

Asphalt Pavers, Asphalt compacting Equipment. 

9 

5 Materials Handling Equipment:  

Forklifts and related equipment - Portable Material Bins – Material Handling 

Conveyors – Material Handling Cranes- Industrial Trucks.. 

8 

 

List of References: 
1. Deodhar, S.V. Construction Equipment and Job Planning, Khanna Publishers, New Delhi, 1988.  

2.  Dr.Mahesh Varma, Construction Equipment and its planning and Application, Metropolitan 

Book Company, New Delhi. 1983. 

3. Peurifoy, R.L., Ledbetter, W.B. and Schexnayder, C., Construction Planning, Equipment and 

Methods, McGraw Hill, Singapore, 2006. 

4. Sharma S.C. Construction Equipment and Management, Khanna Publishers, New Delhi, 1980 

 

CM653: MANAGEMENT INFORMATION SYSTEMS 

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 
 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 
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Course Content: 

Unit 

No. 
Topics 

Teaching 

Hrs. 

1 Management: 

Definition, functions, levels, role of different levels of management in 

planning, decision making and control. 

02 

2 Information: 

Definition, Attributes and Value of information, Types of decision and value 

of information, Age of information. 

08 

3 System: 

Definition, Description, Types of systems, Decoupling and Control of 

Systems, Stress in systems. 

08 

4 MIS: 

Definition, Characteristics, Problems, Classification. 

08 

5 Computer hardware and software for MIS, Database, DBMS. MIS in 

practice: 

Transaction processing systems, Information reporting systems, Decision 

support systems, Expert systems and Office automatic systems. 

08 

6 Project Planning, Analysis and Design of MIS: 

MIS as system, Software development life cycles, Feasibility study, 

Requirement analysis, Data flow diagram and data dictionary, Process 

description. Software requirement specifications, Systems design, 

Structures Charts, Input-output design Development - testing, 

implementation and maintenance of MIS. 

08 

 Total 42 

 

List of References: 

1.  Kanter J., “Management Information Systems” Prentice Hall of India. 

2. V. Rajaraman, “Analysis and Design of Information Systems”, Prentice Hall of India. 

3. S.C. Bhatnagar and K.V. Ramani, “Computers and Information Management”, Prentice Hall of 

India. 

4. Mardick R.G. and Others, “Information Systems for Modern Management”, Prentice Hall of 

India. 

5. Gordan Davis B., “Management Information Systems, conceptually foundation, Structure and 

Development”, McGraw Hill Book Company, International Edition, 1989. 

6. Arora Asok and Bhatia Akshaya, “Information Systems for managers”, Excel Books, New 

Delhi, 1999. 

7. Sadgopan S., “Management Information Systems”, Prentice Hall India Ltd., New Delhi, 1998. 

 

 

 

 

 

 

 

 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M.Tech. (Infrastructure Engg. & Tech.) Course of Studies  

for the students admitted during A.Y. 2016-18.  Page 56 of 59 

CM654: MAINTENANCE MANAGEMENT OF CONSTRUCTION PROJECTS 

CREDITS = 5 (L=3, T=2, P=0) 

 
Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hrs. 

1 Introduction to maintenance. Typical Maintenance Engineer’s Duties, 

Functions and Responsibilities. 

 

Deteriorations: Structural Deficiency, External Forces, Internal Forces, 

Problems of Substructures, Materials Deficiency, Dimensional Instability, 

Thermal Movements, Finishing, Coatings, Vandalism etc. 

09 

2 Definitions, Objectives of maintenance. Importance of maintenance, Types 

of maintenance: Unplanned Maintenance: Break Down Maintenance, 

Planned Maintenance: Preventive Maintenance, Predictive Maintenance, and 

eliability Centered Maintenance. 

12 

3 Maintenance Management, Objectives of Maintenance Management, Types 

of Maintenance Management. Maintenance Dimension, Maintenance 

Organization, Nature of Maintenance Work, Condition Assessment 

Procedure, Maintenance Planning and scheduling, Estimation of 

Maintenance, Maintenance Contracts, Execution of Maintenance. 

09 

4 Maintenance Management System. 

Computerized Management System. 

06 

5 Maintenance management and Maintenance Management System for 

Buildings and other Construction Projects based on Condition, Safety, 

Optimization and Life cycle cost. 

06 

 Total Hrs. 42 

 

List of References: 

1. Dhillon and Balbir S. “Maintainability, Maintenance, and Reliability for Engineers”, 2006. 

2. CRC Press, ISBN 0-8493-7243-7, ISBN 978-0-8493-7243-8. , 2006. 

3. Mobley, Keith R. and Higgins, Lindley R. & Wikoff, Darrin J. (2008) Maintenance, 

“Engineering Handbook”, McGraw-Hill Professional, Seventh Edition, 2008, ISBN 0- 07-

154646-4, ISBN 978-0-07-154646-1. 

4. Dip. Surv. Dip. Arch. Cons. FRICS FBEng. FRSA, Barrie Chanter, Peter Swallow, “Building 

Maintenance Management”, Blackwell Publishing. 

5. A.C. Panchdhari, Maintenance of buildings, New Age International, 1997, ISBN: 81- 224-
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1012-X. 

6. John D. Szwedo, Preventive, Predictive and Corrective Maintenance, “Code of Practice on 

Building Management & Maintenance” 

7. Maintenance Management System Handbook, 2002. 

8. O & M Best Practices Guide, Release 3.0. 

9. Charles E. Ebeling, “An Introduction to Reliability and Maintainability Engineering” 

McGraw Hill College Division 1996. 

10. Richard D. (Doc) Palmer, “Maintenance Planning and Scheduling Handbook”, McGraw Hill, 

1999. 

11. Joseph D. Patton, Jr., “Maintainability & Maintenance Management”, Instrument Society of 

America, 1994. 

 

EN652: ENVIRONMENTAL AUDITING AND LEGISLATION 

CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 
 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

4 0 2 6 70 30 30 20 150 

 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hrs. 

1 Introduction: 

Overview of constitution of India; Fundamentals duties and rights; State 

centre and concurrent lists of subjects. 

 

02 

2 Historical legislative background of environmental concerns in different 

Acts, including IPC, Administrative mechanisms for environmental 

protection at state and central level. 

 

03 

3 Water Act, 1974: 

Familiarization with important sections and clauses of the Act; Comments on 

certain provisions, lacunae; Amendments to the Water Act 74; Water rules. 

 

05 

4 Water Cess Act, 1977: 

Familiarization with important sections and clauses of the Act; 

Amendments to Cess Act 1977. 

 

05 

5 Air Act, 1981: 

Familiarization with important sections and clauses of the Act; 

Amendments to Air Act 1981; Air rules. 

 

05 

6 Environmental Protection Act, 1986: 

Familiarization with important sections and clauses of the Act; Amendments 

if any; Environmental rules; Hazardous waste rules; Hazardous 

microorganism rules. 

 

05 
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Unit 

No. 
Topics 

Teaching 

Hrs. 

7 Different Notifications: 

i) Under EPA 1986. 

ii) Hazardous Waste (Management and Handling) Rule, 1989 

iii) Biomedical Waste (Management and Handling) Rule, 1998 

iv) Plastic Manufacture, Sale and Usage Rules 1999 

v) Noise Pollution (Regulation and Control) Rules, 2000 

vi) The Batteries (Management and Handling) Rule, 2001 

vii) The Public Liability Insurance act 1991. 

viii) Coastal Regulation Zone Notification, 2011. 

09 

8 The Forest Conservation Acts, National Policy of Environmental protection 

and forest. 

02 

9 Case Studies: 

Study of important features of about 5 – 10 recent Environmental court 

cases. 

02 

10 General: 

Supreme Court’s directives to media and educational institutions; Role of 

public awareness and NCD’s campaign of safe and sustainable 

development. Need for special environmental courts. 

 

02 

 Total  40 

 

List of References: 

1. Constitution of India. 

2. The Water (Prevention and Control of Pollution) Act, 1974. 

3. The Air (Prevention and Control of Pollution) Act, 1981. 

4. The Motor Vehicle Act, (Amended), 1989. 

5. The Water Cess Act, 1977. 

6. The Environmental Protection Act, 1986. 

7. Amendments and notifications published under above Acts. 

8. Armin Rozencaranz, Shyam Divan and Marhta L. “Environmental Law and policy in 

India”, Noble, Tripathi publication. 

9. Lal, “Commentary on Environmental Legislation”. 

10. V Krishnamurti, “Environmental Legislation”. 

 

 

SE681: DISASTER MANAGEMENT AND MITIGATION 

(CREDITS = 5 (L=3, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M.Tech. (Infrastructure Engg. & Tech.) Course of Studies  

for the students admitted during A.Y. 2016-18.  Page 59 of 59 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction:  

Introduction to Natural & Man-made Disasters: Understanding Disasters, 

Geological and Mountain Area Disasters, Wind and Water Related Natural 

Disaster, Man Made Disasters. 

04 

2 Disaster  Preparedness: 

Introduction to disaster Preparedness, Concept & Nature, Plan, Disaster 

Preparedness For People and Infrastructure, Community based Disaster 

Preparedness Plan. 

04 

3 Technologies for Disaster Management: 

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 of structures: 

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. Roy, P.S. (2000): “Space Technology for Disaster management: A Remote Sensing & GIS 

Perspective”, Indian Institute of Remote Sensing (NRSA) Dehradun.  

5. Sharma, R.K. & Sharma, G. (2005) “Natural Disaster”, APH Publishing Corporation, New 

Delhi.  

6. Kasperson, J.X., R.E. Kasperson, and B.L. Turner III, (1995), “Regions at Risk: Comparisons 

of Threatened Environments”, United Nations University Press, Tokyo  

7. Singh Satendra (2003): “Disaster Management in the Hills”, Concept Publishing Company, 

New Delhi.  

8. Taori, K (2005) “Disaster Management through Panchayati Raj”, Concept Publishing 

Company, New Delhi.  
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