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Institute Vision 

“Produce globally employable innovative engineers with core values.” 

 

Core Values  

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

Cost Consciousness, Sharing, Transparency 

   Institute Mission 

 Re-engineer curricula to meet global employment requirement 

 Promote innovative practices at all levels. 

 Imbibe core values 

 Reform policies, systems and processes at all levels. 

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

 

FOR POST GRADUATE PROGRAMMES (FULL TIME)  

PG.19.1 ADMISSION 

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

Technology must have eligibility as per the Gujarat Government/ Admission 

Committee for Professional Courses (ACPC) / Gujarat Technological University 

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

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

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

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

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

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

expected examination/ registration / enrollment forms in time. 

PG.19.2 PROGRAMMES OF STUDY 

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

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

programmes are listed in Annexure – I. 

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

PG.19.3 COURSE LEVELS 

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

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

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

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

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

courses during his/her second year.    

PG.19.4 COURSE CATEGORIES 

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

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

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

Seminar and Project Work/ Dissertation. 

PG.19.4.1 COMPULSORY COURSES    

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

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

 Each programme of studies contains a certain number of programme elective 

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

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

PG.19.4.3 OPEN ELECTIVE COURSES 

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

corresponding discipline.  

PG.19.5 DEFINATION OF STATUS OF COURSE 

PG.19.5.1 REGULAR COURSES  

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

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

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

considered as regular courses. 

PG.19.5.2 BACKLOG COURSES  

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

attempt (Refer PG.19.12).   

PG.19.6 COURSE CREDITS 

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

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

number of practical hours per week. 

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

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

& 1 hr. Practical = 0.5 credit.  

PG.19.7 FACULTY COUNSELOR 

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

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

well as monitor his/ her holistic growth.  

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

the Faculty Counselor. 

PG.19.8 REGISTRATION 

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

commencement of the semester. 

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

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

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

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

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

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

of the Principal. 

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

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

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

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

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

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

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

days of the commencement of semester whichever is later. 

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

PG.19.9 WITHDRAWAL 

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

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

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

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

refunded.  

PG.19.10 ASSESSMENT OF STUDENT PERFORMANCE IN A COURSE 

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

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

tutorial / practical examinations. 

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

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

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

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

coordinator in first week of beginning of the semester.  

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

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

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

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

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

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

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

At least 10 practical/tutorial need to 

be performed or mini project) 

Quiz/Assignment/ Viva/ 

active learning component 
30 % 

Total 60 % 

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

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

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

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

tutorial/practical evaluation will be based only on viva. 

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

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

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

components in continuous assessment as well as end semester examination. 

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

tutorial/practical examination to make himself/ herself gradable.  

PG.19.11 EXAMINATIONS 

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

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

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

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

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

in the corresponding semester, except backlog courses. 

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

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

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

social engagements, etc. 

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

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

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

as the final marks for mid semester examination. 

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

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

semester examination.  

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

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

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

obtain prior approval from the Principal.   

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

b) Death of direct blood relation relative.  

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

International events organized by official boards. 

 

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

Academic Calendar of the respective semester. 

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

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

a) First Semester of M. Tech. programme. 

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

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

commencement of academic calendar. 

 

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

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

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

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

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

next semester.  

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

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

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

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

of the respective semester. 

PG.19.12 LETTER GRADES 

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

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

grade points: 

LETTER 

GRADE 

EQUIVALENT 

GRADE POINTS 
REMARK 

AA 10 Outstanding 

AB 9 Excellent  

BB 8 Very Good 

BC 7 Good 

CC 6 Average 
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LETTER 

GRADE 

EQUIVALENT 

GRADE POINTS 
REMARK 

CD 5 Satisfactory 

DD 4 Pass 

FP 0 Failure due to Performance 

 FA 0 Failure due to Attendance  

NA 0 Not Permitted To Appear 

WD 0 Withdrawal  

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

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

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

are subjected to scrutiny and approval by the Academic Council. 

PG.19.13 FAILURE IN A COURSE 

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

or WD in that credit course. 

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

elective.  

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

subsequently when ever offered.  

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

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

grade points) in credit courses. 

PG.19.14 SEMESTER PERFORMANCE INDEX (SPI) 

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

Performance Index (SPI). 

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

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

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

respective courses. 

That is, 

𝑆𝑃𝐼 =  
∑ 𝑔𝑖𝑐𝑖

𝑛
𝑖=1

∑ 𝑐𝑖
𝑛
𝑖=1

 

   

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

𝑐𝑖 is the credit of the course  

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

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

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

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

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

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

counted towards the Cumulative Performance Index (CPI). 

PG.19.16 ADMISSION BY TRANSFER 

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

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

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

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

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

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

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

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

Transcript.  

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

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

after transfer. 

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

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

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

Board of Studies.   

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

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

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

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

PG.19.18 AWARD OF CLASS   

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

as per the following table: 

 FIRST CLASS WITH DISTINCTION -CPI not less than 7.25 

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

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

 PASS CLASS                                   - CPI less than 5.75 

 

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

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

rules and guidelines of AICTE/ GTU. 

PG.19.19 TRANSCRIPT 

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

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

CPI upto the date of issue of transcript.  

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

transcript will be shown in the Transcript. 

PG.19.20 EXAMINERS 

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

semester theory as well as practical/viva examination.  

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

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

from outside the institute (external examiner).  

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

conducted by internal and external examiner(s).  

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

coordinate the examination procedure for end semester examinations of the 

respective course. 

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

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

convener who shall coordinate the examination procedure for end semester 

examinations of the respective course. 

PG.19.21 REVIEW OF ESE THEORY ANSWER BOOKS 

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

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

fees for the same as decided from time to time.   

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

to him/her.   

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

with a remark “Seen and Satisfied”. 

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

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

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

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

shall be kept open. 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M. Tech. Civil (Structural Engineering)  

Course of Studies for the students admitted from A.Y 2019-20 & onwards Page 12 of 59 

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

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

End Semester (Theory) Examination. 

 

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

PG.19.22 GRADING 

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

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

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

histogram provided by the Controller of Examinations.  

PG.19.23 GRADE REVIEW 

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

The Grade Review Committee shall comprise of following members: 

a) Principal 

b) All Board of Studies Chairman 

c) University Nominee 

d) Dean, Academics 

e) Associate Dean, Academics 

f) Controller of  Examinations 

g) Joint Controller of Examinations  

h) Member Secretary, Academic Council 

i) Officer-in-Charge of Credit System 

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

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

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

considered as final grade and binding. 

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

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

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

student for the grade. 

PG.19.24 DISSERTATION EVALUATION  

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

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

evaluated by Departmental Postgraduate Committee (DPGC). The DPGC 

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

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

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

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

Continuous Evaluation (CE) End Semester Examination (ESE) 

60  % 40 %  

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

paper in conference/journal. 

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

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

plagiarism instruction shall be issued from time to time. 

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

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

Civil (Structural Engineering)  

 Semester 1      

Sr.
No 

Course Code & Course Name L T P H C 

1 5SE01: ADVANCED STRUCTURAL ANALYSIS 3 1 0 4 4 

2 5SE02: STRUCTURAL DYNAMICS AND 

EARTHQUAKE ENGINEERING 3 0 2 5 4 

3 5SE03: ADVANCED FOUNDATION ENGINEERING 3 0 2 5 4 

4 5CE03: RESEARCH METHODOLOGY  1 0 2 3 2 

5 5SE04: SEMINAR 0 0 2 2 1 

6 Programme Elective - I 3 1 0 4 4 

7 Programme Elective - II 3 1 0 4 4 
 Total 16 3 8 27 23 
 Programme Elective - I      

1 5SE41: NUMERICAL METHODS IN STRUCTURAL 

ENGINEERING 
3 1 0 4 4 

2 5SE42: MODEL ANALYSIS 3 1 0 4 4 

3 5SE43: EXPERIMENTAL STRESS ANALYSIS 3 1 0 4 4 

 Programme Elective - II      

1 5SE44: ADVANCED SOLID MECHANICS 3 1 0 4 4 

2 5SE45: STRUCTURAL OPTIMIZATION 3 1 0 4 4 

3 5SE46: STRUCTURAL HEALTH MONITORING  3 1 0 4 4 

 Semester 2      

Sr.
No 

Course Code & Course Name L T P H C 

1 5SE05: FINITE ELEMENT METHOD IN 

STRUCTURAL ENGINEERING 3 1 0 4 4 

2 5SE06: ADVANCED DESIGN OF STEEL 

STRUCTURES 3 1 0 4 4 

3 5SE07: ADVANCED DESIGN OF CONCRETE 

STRUCTURES 
3 1 0 4 4 

4 Programme Elective - III 3 1 0 4 4 
5 Programme Elective - IV 3 1 0 4 4 

6 5SE31: MINI PROJECT  0 0 4 4 2 

 Total 15 5 4 24 22 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M. Tech. Civil (Structural Engineering)  

Course of Studies for the students admitted from A.Y 2019-20 & onwards Page 15 of 59 

 Programme Elective - III      

1 5SE47: BRIDGE STRUCTURES 3 1 0 4 4 

2 5SE48: THEORY OF PLATES AND SHELLS 3 1 0 4 4 

3 5SE52: SOIL STRUCTURE INTERACTION 3 1 0 4 4 

 Programme Elective - IV      

1 5SE49: GROUND IMPROVEMENT TECHNIQUES 3 1 0 4 4 

2 5SE50: DESIGN OF PRE-STRESSED CONCRETE 

STRUCTURES 
3 1 0 4 4 

3 
5SE51: SUSTAINABLE PRACTICES IN CONCRETE 

TECHNOLOGY 
3 1 0 4 4 

 Semester 3      

Sr.
No 

Course Code & Course Name L T P H C 

1 Programme Elective - V 3 1 0 4 4 

2 Open Elective - I 3 0 0 3 3 

3 6SE31: DISSERTATION - I 0 0 20 10 10 

    Total 6 1 20 17 17 

 Programme Elective - V      

1 6SE41: TALL STRUCTURES 3 1 0 4 4 

2 6SE42: OFFSHORE STRUCTURES 3 1 0 4 4 

3 6SE43: DESIGN OF MASONRY AND TIMBER 

STRUCTURES 
3 1 0 4 4 

 

  Open Elective I      

1.  6CM81 Strategic Management 3 0 0 3 3 

2.  6CM82 Disaster Management 3 0 0 3 3 

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

4.  6EN81 Rural Sanitation 3 0 0 3 3 

5.  6EN82 
Analytical Methods for 
Environmental Monitoring 

3 0 0 3 3 

6.  6IF81 
Infrastructure Technology and 
Management 

3 0 0 3 3 

7.  6MD81 Robust Design 3 0 0 3 3 

8.  6MD82 Optimization Techniques 3 0 0 3 3 

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

3 0 0 3 3 

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

11.  6TE81 
Road Safety and Environmental 
Impact Assessment 

3 0 0 3 3 

12.  6TE82 Transportation System Analysis 3 0 0 3 3 
 

 Semester 4      

Sr.
No 

Course Code & Course Name L T P H C 

1 6SE32: DISSERTATION - II 0 0 30 30 15 

 Total 0 0 30 30 15 

 Total Credits Distributions 37 9 62 108 77 
 

 

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

  

http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD83.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD83.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD83.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/SE/6SE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/SE/6SE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE82.pdf
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ANNEXURE –II: Syllabi for the courses offered in programme of studies leading to the 

degree of Master of Technology Civil (Structural Engineering) 

 

5SE01: ADVANCED STRUCTURAL ANALYSIS 

CREDITS – 4 (LTP: 3,1,0) 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

Course Content:  

Unit 

No. 
Topics 

Teaching 

Hours 

1 Flexibility Member  Approach:  Analysis of  Continuous beam, Plane truss, 

Plane frame and Grid. 

08 

2 Stiffness Member Approach: Analysis of Continuous beam, Plane truss,  

Plane frame, Grid, Space truss, Space frame and Composite structures  

including secondary effects such as Temperature variations, Pre-strains and 

Restrained displacement; Programming direct stiffness method. 

20 

3 Special  Problems:  Member  discontinuities,  beams on elastic supports, 

semi-rigid connections, effect of shear deformations by stiffness method, 

Sub-structure analysis and symmetry concepts. 

10 

4 Introduction to Non-linear analysis. 04 

 Total  42 

 

List of References: 

1. Weaver W. and Gere J. M., “Matrix Analysis of Framed Structure”, CBS Publishers, Delhi. 

2. Ghali & Nevelle, “Structural Analysis”, Spon Press, London.   

3. Aslam Kassimali, “Matrix Analysis of Structures”, Cengage Learning, USA. 

4. H. Kardestuncer, “Elementary matrix analysis of structures” Mc-Graw Hill, USA. 

5. Meghre & Deshmukh, “Matrix Analysis of Structures”, Charotar Publication, Anand. 

6. Beaufait, Rowan, “Computer Methods of Structural Analysis”, Hadley and Heckett 

7. Graves Smith, “Linear Analysis of Frame works” 

8. Fleming J.F, “Computer Analysis of Structural Systems”  

9. McGuire, Gallagher, and Ziemian, “Matrix Structural Analysis”, John Wiley & Sons, Inc. 2000 
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5SE02: STRUCTURAL DYNAMICS AND EARTHQUAKE ENGINEERING  

CREDITS – 4 (LTP: 3,0,1) 

 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 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 

2 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 

3 Introduction to Strong ground motion, magnitude, intensity, Characteristics 

of ground motion 

02 

4 Seismic design philosophy, Behavior of floor diaphragms, various structural 

irregularities,  effect of various structural irregularities, concept of center of 

mass, center 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, Seismic analysis of vertical and horizontal 

projections of structures 

12 

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

shear walls as per provisions of IS 13920:1993 

08 

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

masonry wall, Seismic analysis and design of masonry buildings 

06 

7 Structural controls: Introduction to base isolation, passive controls, active 

controls and semi active controls, types of dampers and their importance 

02 
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Unit 

No. 
Topics 

Teaching 

Hours 

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

criteria for stiffness contribution of infill panels in moment resisting frames 

02 

 Total  56 

 

List of References: 

1. Jai Krishna, A. R.Chandrasekaran & Brijesh Chandra, “Elements of Earthquake Engineering”  

2. Anil K. Chopra, “Dynamics of Structures”, (Theory and Applications to Earthquake 

Engineering)  

3. R. W. Clough & J. Penzien, “Dynamics of Structures”  

4. Pankaj Agrawal & Manish Shrikhande, “Earthquake Resistant Design of Structures”  

5. S. K. Duggal, “Earthquake Resistant Design of Structures”  

6. Mario Paz, “Structural Dynamics “, (Theory and Computation) -  

7. S.S Rao, “Mechanical vibration” 

8. P. C. Varghese, “Advanced Reinforced Concrete Design” 

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

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

Provisions and Buildings),  

IS 4326:1993, Earthquake Resistant Design and Construction of Buildings, IS 13920:1993, 

Ductile Detailing of Reinforced Concrete Structures Subjected to Seismic Forces. 

 

 

5SE03: ADVANCED FOUNDATION ENGINEERING 

CREDITS – 4 (LTP: 3,0,1) 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents:  

Unit 

No. 
Topics 

Teaching 

Hours 

1 General requirements, bearing capacity computations, settlement 

computations, use of field tests like SPT  as per relevant IS code 

06 

2 Shallow foundations: different types, proportioning of footings for equal 

contact pressures, eccentrically loaded footings, soil design of combined 

footings, strap footing, C.P under rigid and Flexible footing 

06 
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Unit 

No. 
Topics 

Teaching 

Hours 

3 Rafts: different types, bearing capacity and settlement computations of raft  

concept  of  floating  foundation  buoyancy  raft,  Modulus  of  subgrade 

reaction, contact pressure in soil. 

06 

4 Pile foundation: vertical and lateral load capacity of a pile, settlement 

analysis of pile group, under reamed piles, IS code provisions, pile load test, 

Piled raft foundation and analysis 

11 

5 Well foundations: different types, stability analysis and basic concepts 03 

6 Dynamic analysis  of  foundations:  dynamic  soil  properties,  natural 

frequency of machine foundation-soil system, different types of machine 

foundations, static and dynamic criteria for soil-foundation system, design of 

block foundations per IS code. 

10 

 Total  42 

 

List of References: 
1. KanirajSR,“Design Aids in Soil Mech. And Foundation Engg. ”, Tata McGraw Hill.  

2. Swami Saran, GopalRanjan, “Analysis & Design of Foundations & Retaining Structures”, 

Sarita Prakashan.  

3. Nainan P Kurian, “Design of Foundation Systems”, Narose Pub. House.  

4. J. E. Bowles, “Foundation Analysis and Design”, McGraw Hill . 

5. J. Bowles, “Analysis and design of foundation”  

6. Teng, “Foundation design” 

7. Braj Das, “Principles of foundation Engg.”  

8. M.J. Tomlinson, “Pile foundation” 

9. Fang & Winker Korn, “Handbook of foundation Engg.”  

10. IS 2950, IS 2911, IS 2974 

 

 

5CE03: RESEARCH METHODOLOGY  

CREDITS – 2 (LTP: 1,0,1) 

Teaching and Examination Scheme 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

1 0 2 2 30 20 20 30 

 

Rationale: This is not a subject on Communication or English language. This subject is designed 

for conducting and presenting research in engineering. Hence it is recommended that the subject 

be taught by teachers who have done research in the relevant engineering discipline. 
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Assessment: It is essential to explain the concepts of research to the students, hence the scheme 

shows theory hours. However the assessment shall be done only through Practical presentation by 

the students before a review committee 

 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hrs 

  Module 1 Starting Research and Literature Review  05 

1.1 Find what is expected of the you  

 Identify specific requirements for evaluation/review and what constitutes 

completion of your work 

 

1.2 Decide which sources you will need  

 Differentiate between journals, conferences, books, magazines and their 

quality 

 

 Understand how to establish their quality and authenticity  

1.3 Finding Information  

 How to conduct effective searches  

 How to find relevant papers related to your area of research  

 How to capture critical information  

1.4 Identify main ideas in scholarly literature  

 Understand and identify the bias, theoretical position and evidence 

produced 

 

1.5 Write notes to organize your ideas  

 Compare ideas and concepts from different papers  

1.6 References  

 Understand the importance of distinguishing your work from others work 

and acknowledging such references. 

 

 Learn international standards of referencing  

 Module 2 Identify Problem and Methods to Solve it  05 

2.1 Analyze the question  

 Identify key areas in your field  

 Determine the nature and extension of papers that you should read  

2.2 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  
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Unit 

No. 
Topics 

Teaching 

Hrs 

2.3 Examples of effective and ineffective Titles  

 Validation  

2.4 Identify problem and experimental/theoretical data for comparison with 

your model 

 

 Learn how to extrapolate/scale data for validation  

 2.5  Find what is acceptable level of error and justification thereof   

  Module 3 Writing your  Assignment  03 

3.1 Structure your assignment  

 Identify the key features of any written work  

3.2 Build your argument  

 Recognize the importance of emphasizing your point  

 Distinguish between your point and the evidence available  

 Acknowledge the evidence  

3.3 Review and finalize your work  

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

Use feedback to improve your work 

 

  Module 4 Delivering Your Presentation  01 

4.1 Check the logistics of your presentation  

 Identify the key message of your presentation  

 Understand the expectations and what will be the key review points  

4.2 Develop the structure of your presentation  

 Understand the key components of an oral presentation  

 Know the usual structure of a good presentation  

4.3 Putting together the support material  

 Identify all the material you need to carry as supporting material  

4.4 Get feedback on oral presentation  

 Get your presentation reviewed: prepare a set of questions such as “Am I 

audible?”, “Am I too fast?”, “Am I reading too much from the slides?” 

etc, to get feedback 

 

 Use the feedback to improve your technique  

4.5 Prepare for delivery of your Oral presentation  

 Rehearse and time your presentation  

 Prepare to answer questions from the audience: Fundamental concepts 

should be spoken from memory as reviewer will be looking for evidence 
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Unit 

No. 
Topics 

Teaching 

Hrs 

of your thorough understanding. 

 Read more than the content you are presenting; keep sources ready on hand 

for reference; 

 

 Total 14 

 

List of References: 

 http://www.elsevier.com/online-tools/scopus 

 http://computationalengineering.mit.edu/research/methodology 

 https://www.ieee.org/index.html 

 http://www.asce.org/ 

 http://www.asme.org/ 

 Research Methodology: Methods and Techniques, by C.R. Kothari, Newage Publishers 

 

List of Assignments: 

1. What do you understand by Impact factor and H factor? Identify 5 good research papers 

based on I and H factor. 

2. Write critical review of each paper and summary of strength and gaps of above referred 

papers. 

3. Demonstrate how you have identified the Research Gap. Write what is existing knowledge 

in literature review and what can be further researched. 

4. Write briefly on how the Problem statement is identified. 

5. Describe the various methods for validating the research problem from the papers referred. 

6. Describe the key features of a Research Paper.  

7. Write a paper on the Literature Review conducted. 

8. Presentation of Problem formulation and Literature Review 

 

 

 

5SE04: SEMINAR 

CREDIT - 1 (LTP: 0,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

0 0 2 1 00 00 40 60 

 

 

 

 

 

http://www.elsevier.com/online-tools/scopus
http://computationalengineering.mit.edu/research/methodology
https://www.ieee.org/index.html
http://www.asce.org/
http://www.asme.org/
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Course Contents: 

 

List of References: 

1. Guidelines for the Preparation and Delivery of a Seminar Presentation: 

http://www2.cs.uregina.ca/~hilder/cs499-900/Presentation%20Guidelines.pdf 

2. Guidelines on Seminar Presentation: http://foodsci.rutgers.edu/gsa/SeminarGaudelines.pdf 

3. Instructor Resources: Seminar Proposal Guidelines, SAE International; 

http://www.sae.org/training/seminars/instructorzone/proposalguidelines.pdf 

4. Research Articles / Reports available on Internet. 

5. Journals. 

6. Textbooks and Handbooks. 

 

 

5SE41: NUMERICAL METHODS IN STRUCTURAL ENGINEERING 

CREDITS – 4 (LTP: 3,1,0) 
 

Teaching and Assessment Scheme:  

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Error analysis, types of errors, accuracy & precision, stability in numerical 

analysis, Empirical laws and curve fitting. 

06 

2 Interpolation & extrapolation, general, interpolation formulae, numerical 

differentiation  & integration  / solution  of large systems  of  linear 

equations, applications using software, solution of banded equations. 

09 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Each student is required to prepare and submit a seminar report in 

consultation with Supervisor and seminar is to be presented on scheduled 

date decided by the P.G. Centre. 

There is no specific syllabus for this course. However, student can choose 

any topic, of his/her choice, pertaining to Structural Engineering. Topic 

should be a relevant and currently researched one. Students are advised to 

refer articles published in peer reviewed journals in the relevant area for 

choosing their seminar topics. Students are required to prepare a seminar 

report, in the standard format and present to the Seminar Assessment 

Committee (SAC) in the presence of their classmates. It is mandatory for all 

the students to attend the presentations of their classmates. 

60 
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Unit 

No. 
Topics 

Teaching 

Hours 

3 Solution of non-linear algebraic and transcendental equations, Newton- 

Raphson  iterative method, numerical  solutions  of  ordinary  differential 

equations  and  partial  differential  equations  using  finite  difference 

technique, its applications to structural engineering problems. 

10 

4 Solution of Eigen value problems, iterative methods & transformation 

methods, Applications to Structural Dynamic problems, stress problems, 

buckling of columns. 

06 

5 Laplace transform methods, Laplace equation - Properties of harmonic 

functions - Fourier transform methods for Laplace equation 

05 

6 Euler's equation -  Functional dependent  on  first and  higher order 

derivatives, modified euler’s method to solve derivatives, Runge Kutta 

Methods, Introduction to ODE 45, ODE 23, Matlab codes 

04 

7 Correlation and regression, Principles of least squares 02 

 Total  42 

 

List of References: 

1. Salvadori & Baron,  “Numerical methods in Engineering” 

2. Bathe & Wilson, “Numerical Methods in Finite Element Analysis”   

3. Kresysig,  “Advanced Mathematics”   

4. Scarborough, “Numerical Analysis”   

5.   Chapra & Canale “Numerical Methods for Engineers” 

 

 

5SE42: MODEL ANALYSIS 

CREDITS – 4 (LTP: 3,1,0) 

 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Model Laws – Laws of similitude 08 

2 Model materials – Necessity for Model analysis – Advantages – Applications 09 

3 Types of similitude – Scale effect in models 08 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M. Tech. Civil (Structural Engineering)  

Course of Studies for the students admitted from A.Y 2019-20 & onwards Page 26 of 59 

Unit 

No. 
Topics 

Teaching 

Hours 

4 Indirect model study – Direct model study - Limitations of models – 

investigations 

09 

5 Structural problems – Usage of influence lines in model studies. 08 

 Total  42 
 

List of References:  

1. Dalley .J.W and Riley.W.F, “Experimental Stress Analysis”, McGraw Hill Book Company, 

N.Y. 1991  

2. Ganesan.T.P, “Model Analysis of Structures”, University Press, India, 2000.  

3. Ravisankar.K.and Chellappan.A., “Advanced course on Non-Destructive Testing and 

Evaluation of Concrete Structures”, SERC, Chennai, 2007.  

4. Sadhu Singh, “Experimental Stress Analysis”, Khanna Publishers, New Delhi, 2006.  

5. Sirohi.R.S., Radhakrishna.H.C, “Mechanical Measurements”, New Age International (P) Ltd. 

1997 
 

5SE43: EXPERIMENTAL STRESS ANALYSIS 

CREDITS – 4 (LTP: 3,1,0) 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 

Topics Teaching 

Hours  

1 Introduction: 

Dimensional analysis and theory of models, theory and practice of direct and 

indirect model techniques 

04 

2 Strain Measurements: 

Mechanical and electrical gauges, brittle coating, Moire and grid techniques 

22 

3 Photo Elasticity: 

two and three dimensional photo elasticity, photo elastic coatings, analogies, 

introduction to holography and interferometry 

07 

4 Non destructive testing methods: 

Introduction to non-destructive testing 

09 

 Total  42 

List of References: 

1. J.W.Dally and W.F.Riely: "Experimental Stress Analysis", Mc Graw Hill. 

2. R.C.Dove and P.H. Adams : "Experimental Stress Analysis", Prentice Hall of India. 
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5SE44: ADVANCED SOLID MECHANICS 

CREDITS – 4 (LTP: 3,1,0) 
 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No 
Topics 

Teaching 

Hours 

1. Introduction: State of stress and strain at a point in two and three      

dimensions, stress and strain invariants, Hooke’s law, plane stress and plane 

strain. 

Theories of Failure: Maximum principal stress and strain theory, maximum 

shear stress theory, Total strain energy theory, shear strain energy theory, 

octa-hedral shear stress derivation of equation for each and their application 

to problems  

8 

2. Two dimensional problems in Cartesian & polar co-ordinates, solution by 

Airy’s stress function, stress concentration, Stress tensor problems of 

torsion, curved elements, membrane analogy method, stress function of 

circular plates. 

8 

3. Concept of stability, static dynamic and energy criterion of stability, 

flexibility and stiffness criteria, buckling, post buckling stages, stability of 

columns, beams, inelastic building, Beams – Column, Stability of frames, 

methods applied to stability problems. 

Stability ofmultistories buildings, water tanks, Dams, Retaining walls, 

bridges and Chimnies 

10 

4. Introduction Structural Reliability, Basic Statistics Theory of Probability 

Probability Distributions (Continuous & Discrete), Random Variables 

4 

5. Implicit Performance Function, Polynomial Response, Surface Method 

(RSM), Stochastic Response Surface Method (SRSM) 

6 

6. Stochastic Models of Loads, Code Calibration, Partial Safety Factors, LRFD 

Format, System Reliability 

6 

 Total  42 

List of References: 

1. N. Filonenko – Borodich,  Theory of elasticity 

2. S. P. Timoshenko and J.N.Goodier, Theory of elasticity 

3. Don O. Brush and B. O. Almorth,  Buckling of bars, plates and shells  

4. S. P. Timoshenko and J.M. Gere, Theory of elastic stability 

5. Chajes, Principles of structural stability theory  
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6. N.G.R. Iyengar, Structural stability of plates and shells  

7. G.J.Siitses,  An introduction to elastic stability to structure  

8. R. S. Lehri and A. S. Lehri, Strength of Material 

 

 

5SE45: STRUCTURAL OPTIMIZATION 

CREDITS – 4 (LTP: 3,1,0) 
 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics  

Teaching 

Hours 

1 Introduction to optimization, optimization techniques for unconstrained and 

constrained optimization problems. 

08 

2 Classical Optimization, Lagrange Multiplier technique and Kuhn Tucker 

conditions, Linear Programming and Simplex Algorithum. 

08 

3 Solution of NLP by direct methods and by series of unconstrained 

optimization problems, formulation of different types of structural 

optimization problems. 

08 

4 Computation  of derivatives of  response  quantities with  respect  to design 

variables 

08 

5 Minimum weight design of trusses, frame, etc. 08 

6 Introduction Genetic Algorithm, Nural Network & Artificial Inteligence 02 

 Total  42 

 

List of References: 
1. S. S. Rao, “Optimization theory & application”  

2. Majid, “Structural optimization” 

3. Kresysig, “Advanced mathematics”  

4. Scarborough, “Numerical analysis”  

5. Marris, “Foundation of structural optimization”  

6. Spunt, “Optimum Structural Design” 

7. Uri Krisch, “Optimum Structural Design” 

8. Kalyanmoy Deb, Optimization for Engineering Design: Algorithms and Examples 
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5SE46: STRUCTURAL HEALTH MONITORING 

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

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hours 

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, 

22 

 

2. 
 

Vibration Control For SHM & Smart Materials And Smart Structures  

Introduction to smart materials, properties, sensors and actuators (Shape 

memory alloys, piezoelectric (PZT), polyvinylidene fluoride (PVDF) film,  

LVDT's, laser probes for velocity and surface deformation measurements, 

and fiber optic sensors), control system; Smart structures, vibration control, 

structural health monitoringPrecision 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 ReinforcedComposite Laminate 

9 

3. SHM using Piezo  
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 

 Total 42 
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List of References: 
1. Gandhi and Thompson, Smart Materials and Structures 

2. Fu Ko Chang, Structural Health Monitoring: Current Status and Perspectives  

3. Smart Structurl Design, Srinivasan  

 

 

5SE05: FINITE ELEMENT METHOD IN STRUCTURAL ENGINEERING 

 CREDITS – 4 (LTP: 3,1,0) 
 

Teaching and Examination Scheme 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics  

Teaching 

Hours 

1 Introduction:  

Principles of discretization, Element stiffness mass formulation based on 

direct, vibrational and weighted residual techniques 

03 

2 Finite element displacement approach: 

Shape functions convergence criteria, Computation of element properties, 

plane stress, plane strain Problems, Axi symmetric problems 

04 

3 Computations  of  element  properties 

bar  elements,  beam  elements,  truss elements,  constant  strain  triangle,  

linear  strain  triangle  and  quadrilateral elements using generalized 

coordinates 

08 

4 Numerical Integration Gauss Quadrature Technique 01 

5 Computations  of  element  properties: 

bar  elements,  beam  elements,  truss elements, constant strain triangle and 

quadrilateral elements using Iso-parametric formulation 

08 

6 Analysis of plate bending problems & 3D Solid Element 05 

7 Dynamic analysis:  

Free vibration analysis of truss bars with two D.O.F.- considering lumped 

mass and consistent mass formulations & Eigen solution. Flexural vibration 

of beam elements 

05 

8 FEA software: 

Pre-processors for FEA modelling. FEA software packages and 

Applications. 

06 

9 Solid element:  

Tetrahedral element 

02 

 Total  42 
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List of References: 
1. Finite Elements Procedures in Engineering analysis - Bathe, Wilson  

2. Finite Element for Structural Analysis - Weaver & Johnston  

3. The Finite Element Methods - Zienkiewicz 

4. Introduction to Finite Elements in Engineering - Chandrupatla, R.T. &Belegundu, A.D  

5. Finite Element Programming - Hinton & Owen  

6. Finite Elements Methods - C.S.Krishnamurthy 

7. A First Course in the Finite Element Method – D. L. Logan  

8. Finite Element Method – Y. M. Desai, T. I. Eltho and A. H. Shah  

 

 

5SE06: ADVANCED DESIGN OF STEEL STRUCTURES 

CREDITS – 4 (LTP: 3,1,0) 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Introduction: Design requirements and design process, brittle fracture 

under impact load, Dead loads, imposed loads, wind loads, earthquake 

load, earth or ground water load, indirect forces and combination of loads. 

03 

2. Multi storey building: 

2.1 Introduction, loading, Analysis for gravity loads, computer analysis of 

rigid frame using software 

2.2Design of Built up beams, built up column, beam- column, connections 

beam to beam & beam to column 

05 

3. Cold form steel:  Introduction,  advantages  of cold formed sections, local 

buckling,  beam,  axially  compressed  column,  combined  bending  & 

compression, Tension members, Design on the basis of testing, empirical 

method & examples. 

08 

4. Introduction to torsional loadings in practises, behaviour of the members 

due to torsional, shear centre, Approximate design procedure, torsional 

buckling and torsional deformation, Design of beam considering torsional 

loading  

05 

5. Design of industrial shed 08 

6. Plastic Design: Plastic design of continuous beams, Rigid jointed portal 

frames. 

08 
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Unit 

No. 
Topics 

Teaching 

Hours 

7 Introduction, factor affecting to fatigue, difference approches to fatigue 

analysis, fatigue loading, stress method, fatigue assessment for variable 

stress ranges and its combined effect, and fatigue analysis of  buildings  

05 

 Total  42 

 

List of References: 
1. N. Subrhamanyan, “Design of Steel Structures”, Oxford.  

2. M.R., and Morris, L.J., “Plastic Design of Low -rise frames, Horne”, Granada Publishing  

3. Salmon, C.G., and Johnson, J.E. Harper and Row, “Steel Structure -Design and Behaviour”,  

4. Duggal, “Design of Steel Structure”,  Tata McGraw Hill.  

5. Kuzamanovic,B.O. and Willems,N., “Steel Design for Structural Engineers”, Prentice Hall,  

6. Wie - Wen Yu., “Cold-formed Steel Structures”, McGraw Hill Book Company, 1973.  

7. William McGuire, “Steel Structures”, Prentice Hall, Inc., Englewood Cliffs, N.J.1986.  

8. Guidelines to design cold form section by Tata Steel.   

9. Shah and Gore, “Design of Steel Structure”,  Structures Publishers, Pune  

10. IS: 800, - Code of practice for General Construction in steel  

11. IS: 875 - (Part I to V) - Code of practice for structural safety of building loading standards  

12. IS: 226 - Structural steel (Standard Quality)  

13. SP: 6(1) - Structural steel section  

14. SP: 6(6) - Application of plastic theory in design of steel structures  

15. IS 801: Code of Practice for Use of Cold Formed Light Gauge Steel Structural 

Members In General Building Construction.  

 

 

5SE07: ADVANCED DESIGN OF CONCRETE STRUCTURES 

CREDITS – 4 (LTP: 3,1,0) 
  

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours  

1 Serviceability Criteria : 

Serviceability Criteria like deflections and Crack width, Vibration etc. 
03 

2 Flat Slab: 

Proportioning, analysis and design of flat slab by direct design method 
04 

3 Grid Floors: 

Analysis and Design of grid floor by Rankine Grashroff  Classical equivalent 
05 
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Unit 

No. 
Topics 

Teaching 

Hours  

plate theory and IS 456 Design 

4 Design of Foundations: 

Design of rafts, Strip footing and pile cap. 
07 

5 Domes: 

Design of spherical & conical domes with & without openings 
03 

6 Design of Ground Supported and Elevated Water Tank: 

Design of Intze type shaft supported water tank with convective mode & 

impulsive mode 

10 

7 Folded plate roofs : 

Analysis and design of Folded plate roofs. 
06 

8 Bunker and Silos: 

Design of Bunker and Silos. 
04 

 Total  42 

 

List of References: 
1. Shah and Karve, “Design of Multi-storied Building” (G+3)  Structure Pub., Pune.  

2. Krishana Raju N., “Advanced Design of Concrete Structures”  Tata Mc-Graw Hill, Delhi.  

3. Sinha S. N., “Reinforced Concrete Design”  Tata Mc-Graw Hill, Delhi.  

4. Jain A. K., “Limit State Design of Reinforced Concrete”  Nemchand & Bros., Roorkee.  

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

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

7. IS Codes : IS:456, IS:875, IS:1893, IS:4326, IS:13920, IS: 3370, IS: 4995 (I & II), SP:16, 

SP:34.  

8. Devdas Menon And Pillai & S.Unnikrishna Pillai “Reinforced concrete Design”  

 

 

5SE31: MINI PROJECT 

CREDITS – 2 (LTP: 0,0,2) 

Prerequisite: Basic Knowledge of Civil/ Structural Engineering  

Rationale: This is a laboratory oriented course which will provide a platform to students to enhance 

their practical knowledge and skills by development of small scale Structural Engineering 

applications.  

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

0 0 4 2 0 0 40 60 
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Course Content:  

Unit 

No. 
Topics 

Teaching 

Hours 

1 Guidelines for Students:  

Students should select a problem which addresses some basic real life 

applications of Structural Engineering. The mini project can be Analytical/ 

Design based/ Experimental/Computer Simulation etc. Identify Structural 

Engineering problems reviewing available literature. Conceive a problem 

statement either from rigorous literature survey or from the requirements 

raised from need analysis. Study different techniques used to analyze 

complex structural systems. During Initial phase: Students should 

understand testing of various components or Students should develop a 

necessary language based Programming or software based Programming. In 

next Phase, Analyze, Design, Implement and test the prototype/algorithm in 

order to solve the conceived problem. Work on the solutions given and 

present solution by using his/her technique applying Engineering Principles. 

Minimum 20-30 pages report to be submitted by students.  

Moreover, No group work is permitted, students has to work on a single mini 

project individually. Department may arrange demonstration of all mini 

projects developed by the students at the end of semester.  

Evaluation guidelines: 

1. Mini Project will have mid semester presentation and end semester 

presentation.  

2. Mid semester presentation will include identification of the problem 

based on the literature review on the topic referring to latest literature 

available. 

3. End semester presentation should be done along with the report on 

identification of topic for the work and the methodology adopted 

involving scientific research, collection and analysis of data, 

determining solutions highlighting individuals’ contribution. 

4. Continuous assessment of Mini Project at Mid Sem and End Sem 

will be monitored by the departmental committee. 
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5SE47: BRIDGE STRUCTURES 

CREDITS – 4 (LTP: 3,1,0) 
 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 
 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Classification, investigations and planning, choice of type of bridges 02 

2 I.R.C.  and  other  international  specifications  on  live  loads  for  road 

bridges, Various forces acting on bridges, Load distribution theories: 

Courbon’s   Method,   Hendry   Jaeger   Method,   Grillage   analogy, 

Pigeaud’s curves. 

07 

3 Superstructure: General design considerations, analysis and design of 

reinforced concrete slab culverts, tee beam and slab bridges, Design 

principles of prestressed bridges, continuous bridges, box girder bridges, 

balanced cantilever bridges. Introduction to design of cable stayed and cable 

suspended bridges. 

15 

4 Substructure: Various  parts  of  substructures,  Various  types  of 

substructures, Loads acting on substructures, Design of pier and pier cap,  

Design  of  different  types  of  foundation  –  Open,  pile  &  well foundation, 

its construction aspects & related issues. 

14 

5 New era methodology/technology for design and construction of bridges. 

Seismic resistant design provisions, load test on bridges.  

04 

 Total  42 

List of References: 
1. E. C. Hambly, “Bridge Deck Behaviour” CRC Press, 2nd edition  

2. C. S. Surana, “Grillage Analogy in Bridge Deck Analysis “Alpha Science International Ltd.  

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

1991.  

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

Delhi, 1988  

5. Bakht, B. and Jaegar, L.G., "Bridge Analysis simplified", McGraw Hill, 1985.  

6. Ponnuswamy, S., "Bridge Engineering", Tata McGraw Hill, 1989  

7. Derrick Beckett, "An introduction to Structural Design of Concrete Bridges", Surrey 

University Press, Henley Thomes, Oxford Shire, 1973.  

8. Taylor, F.W., Thomson, S.E., and Smulski E., "Reinforced Concrete Bridges", John Wiley 

and Sons, New York, 1955.  

9. Edwin H.Gaylord Jr., Charles N.Gaylord, James, E.,Stallmeyer "Design of Steel Structures" 

McGrew Hill International Editions, 1992.  

10. IRC: 5, 6, 78, 112-2016 
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5SE48: THEORY OF PLATES AND SHELLS 

CREDITS – 4 (LTP: 3,1,0) 
 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

 

List of References: 
1. Timoshenko, “Theory Of Plates And Shells” 

2. Szilard, “Theory & Analysis Of Plate - Classical & Numerical Methods”   

3. Ramaswamy, G. S., “Design & Construction Of Concrete Shell Roofs” 

4. Glibson J. E., “Theory Of Cylindrical Shells”  

5. N. K. Bairagi, “ A Text Book Of Plate Analysis” 

6. N. K. Bairagi, “Shell Analysis”  

 

 

 

 

 

 

 

 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Plates: 

Introduction to thin plates, small deflection theory, plate equation. Isotropic 

and  orthotropic plates, bending and twisting of  plates, Navier’s solution, 

Levy’s solution and energy method, rectangular, circular plates with 

variable rigidity in Cartesian and polar co-ordinates, Numerical solutions. 

Plastic analysis of plates, yield-line theory, Introducing to stability of plates. 

28 

2. Shells: 

Shell behaviour, shell surfaces and characteristics, classification of shells 

equilibrium equations in curvilinear co-ordinates.  Stress-strain & force 

displacement relations. Membrane analysis of shells of revolution. 

Cylindrical shells under different loads. Shallow shells, membrane solution 

of elliptic paraboloids and hyperboloids. Solution of some typical problems. 

Introducing to stability of shells. 

14 

 Total 42 
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5SE52: SOIL STRUCTURE INTERACTION 

CREDITS – 4 (LTP: 3,1,0) 
 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 

 

 

Basic concept of soil structure interaction, factors affecting contact 

pressures; sub grade modulus-determination and factors; contact pressure by 

theory of elasticity, contact pressure by modulus of sub grade reaction. 

09 

2 Beam on elastic foundation: flexible analysis of a combined footing by finite 

difference method and by finite element method.  

09 

3 Earthquake response of soils and foundations; measurement of dynamic soil 

properties; strength of cyclically loaded soils;  

Liquefaction: effects, types and factors; evaluation of liquefaction potential; 

mitigation methods viz. vibro techniques, dynamic compaction, blasting 

compaction grouting, stone columns, compaction piles, grouting and mixing 

techniques, drainage methods etc.  

08 

4 Geogrid and geosynthetics:  types, functions, applications, Various methods 

for Reinforced Earth designs, installation and applications.  

10 

5 Flexible retaining structures: analysis by free earth support method.  06 

 Total 42 

  

List of References: 

1. Swami Saran, Gopal Ranjan, “Analysis & Design of Foundations & Retaining Structures”, 

Sarita Prakashan.  

2. Nainan P Kurian, “Design of Foundation Systems”, Narose Pub. House.  

3. J. E. Bowles, “Foundation Analysis and Design”, McGraw Hill  

4. Koerner R M, “Designing with Geosynthetics”, Prentice Hall.  

5. S. L. Kramer, “Geotechnical Earthquake Engineering”’ PEARSON Education, Prentice Hall. 

6. Prasad , Dynamic Analysis of Foundation 
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5SE49: GROUND IMPROVEMENT TECHNIQUES 

CREDITS – 4 (LTP: 3,1,0) 
 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: Formation of rock and soil, soil distribution in India, factors 

causing alterations of ground after formation. 

03 

2 Over view of different ground improvement techniques: Commonly used 

techniques and factors deciding the most suitable ground improvement 

technique 

04 

3 Preloading, soil replacement for soil improvement. 06 

4 Shallow and deep compaction techniques 07 

5 Soil stabilization: chemical stabilization, biotechnical stabilization,  06 

6 Earth reinforcement: application of geosynthetics in different structures like 

embankments, roads, foundations, drainage etc., stone columns, soil nailing, 

micropiling etc. 

12 

7 Grouting technology and its applications 04 

 Total  42 

List of References: 

1. P. Purushothama Raj, “Ground Improvement Techniques”, Laxmi Publications (P) Ltd. 

2. Satyendra Mittal, “An Introduction to Ground Improvement Engineering”, Scientific 

International Pvt. Ltd. 

3. P. C. Varghese, “Foundation Engineering”, Prentice Hall of India.  

4. Shashi K. Gulhati, Manoj Datta, “Geotechnical Engineering”, Tata McGraw Hill Publishing 

Co. Ltd.  

5. Dr. G.V. Rao & Dr. G. V. S. S. Raju, “Advances in Geosynthetics”, Sai Master 

Geoenvironmental Services Pvt. Ltd.-Hyderabad 

6. R. M. Koerner, “Designing with Geosynthetics”, Prantice Hall Publication, New Jersey.   
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5SE50: DESIGN OF PRE-STRESSED CONCRETE STRUCTURES 

  CREDITS – 4 (LTP: 3,1,0) 
 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Content:  

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: Principles of prestressing - types and systems of prestressing, 

need for High Strength materials, Loading stages, Determination of losses, 

deflection (short-long term), camber, cable layouts. 

05 

2 Behavior under flexure - IS codal provisions, ultimate strength, Design of 

flexural members including large span slabs and beams. 

05 

3 Design for Shear, bond and torsion. Design of End blocks 06 

4 Design of tension members - application in the design of prestressed pipes 

and prestressed concrete cylindrical water tanks 

05 

5 Design of compression members with and without flexure - its application in 

the design piles, flag masts and similar structures the design piles, flag masts 

and similar structures 

04 

6 Composite beams - analysis and design, ultimate strength - their applications. 

Partial prestressing - its advantages and applications. 

05 

7 Application of prestressing in continuous beams, concept of linear 

transformation, Concordant cable profile and cap cables. 

06 

8 Introduction to the special prestressed structures like prestressed folded 

plates, Prestressed cylindrical shells, prestressed concrete poles 

06 

 Total 42 

List of References: 
1. Krishna Raju, “Prestressed concrete”  

2. T.Y.Lin, “Design of Prestressed Concrete Structures”  

3. N.C.Sinha &S. K. Roy, “Fundamentals of Prestressed Concrete”  S. Chand & Co.,  

4. Leonhardt F., “Prestressed Concrete- Design and Construction” –Wilhelm Ernst and Shon, 

Berlin  

5. Freyssinet, “Prestressed Concrete”  

6. Chapman and Hall, “Prestressed Concrete”  

7. Evans, R.H. and Bennett, E.W., “Prestressed concrete” Rajgopalan 

8. IS:1343-Code for Practice for Prestressed Concrete.  

9. IS:3370-3 (1967): Code of Practice Concrete structures for the storage of liquids, Part 3: 

Prestressed concrete structures 

10. IRC:112   
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5SE51: SUSTAINABLE PRACTICES IN CONCRETE TECHNOLOGY 

CREDITS – 4 (LTP: 3,1,0) 
 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Content:  

Unit 

No. 
Topics 

Teaching 

Hours 

1 Sustainable Development concept, Introduction of  Recent advances in 

Concrete Technology, Sustainable Construction Practices: world scenario 

04 

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 Practice: Green Concrete, Geo Polymer Concrete, 

Reactor Powder Concrete, Recycled concrete, Slag Cement and Health 

assessment of Concrete , Recycled aggregates 

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. 

06 

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, Topics of carbon footprints. 

08 

 Total 42 

 

List of References: 
1 Neville A. M., “Properties of Concrete”  

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

3. Gambhir M. L., “Concrete Technology” 

4. A.R. Santhakumar, “Concrete Technology” by, IIT Madras  

5. K.S.Jagdish “Sustainable building technology” 
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6SE31: DISSERTATION - I 

CREDITS - 10 (LTP:0,0,10) 
 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
400 

0 0 20 10 0 0 160 240 

 

 

6SE41: TALL STRUCTURES 

CREDITS – 4 (LTP:3,1,0) 
  

Teaching and Examination Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Tall  Building:  Structural  systems  for  (a)  floor  systems  (b)  vertical  

load resisting  systems  (c)  lateral  load  resisting  systems,  and  (4)  

connections, Interaction of frames and shear wall, Twist of frames, Effects 

of opening, Analysis  of  coupled  shear  walls;  Various  methods of  

analysis  like  static linear/nonlinear, dynamic, buckling analysis, 

construction stage 8analysis etc. ; Structural control and energy dissipation 

devices for tall building. Behavior of the structural system subjected to 

ground excitation and lateral load  

15 

2 Chimney: Design Factors, Stresses due to temperature, components, 

Platform and Safety ladders, Steel stacks, Refractory linings, Caps and 

foundation 

08 

3 Cooling towers: types, components, assessment of loading, analysis and 

design 

08 

4 Transmission Line and  Microwave   towers:  types   of  loads,   Tower 

Configuration, Analysis and Design of towers 

11 

 Total 42 
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List of References: 
1. B. S. Taranath, “Tall Buildings”  

2. Mark Fintel “Handbook of Concrete Structures”  

3. Coull and Smith, “Tall Buildings”  

4. U. H. Variani, “Design of Multi-Storied Structures”   

5. S. N. Manohar Tall Chimneys: “Design & Construction”  

6. Santhakumar & Murthy “Transmission Line Structures”  

7. IS:6533 (Part 2) –Code of Practice for Design and Construction of Steel Chimney  

8. IS:4998 (Part 1)- Criteria for Design of Reinforced Concrete Chimneys  

9. IS: 4091 Code of Practice for Design and Construction of Foundations for Transmission Line 

Towers and Poles  

  

 

6SE42: OFFSHORE STRUCTURES 

CREDITS – 4 (LTP:3,1,0) 

 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Concept of wave, Linear theories, wave forecasting 06 

2 Fluid structure interaction problem 12 

3 Analysis of fixed and floating type offshore structures, Fatigue analysis 

stochastic analysis of offshore structures 

12 

4 Soil-structure interaction problem, Marine concrete, Construction of 

offshore structures, Marine pipelines, case studies. 

12 

 Total 42 

 

List of References: 
1. Srinivasan Chandrasekaran, “Advanced Marine Structures”, Pub. CRC press 

2. Yong Baifrom, Marine Structural Design, Pub.  Elsevier 

3. Ben C. Gerwick Jr, “Construction of Marine and Offshore Structures”, Third Edition 3rd 

Edition 

 

http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Ben+C.+Gerwick++Jr&search-alias=books&field-author=Ben+C.+Gerwick++Jr&sort=relevancerank
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6SE43: DESIGN OF MASONRY AND TIMBER STRUCTURES 

CREDITS – 4 (LTP: 3,1,0) 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

(A) MASONRY STRUCTURES:  

1 INTRODUCTION: 

Loads, structural arrangements, stresses, proportioning of members, 

properties of masonry. 

05 

2 DESIGN OF MASONRY WALLS & PIERS:  

Prism strength, masonry failure theories, slenderness, aspect ratio, 

permissible stresses, reinforced and unreinforced masonry, bed stones & bed 

plates, design of wall for compression, in-plane/out-of-plane bending and 

shear, effects of openings, design of piers for axial compression. 

13 

3 DESIGN OF MASONRY UNDER LATERAL LOADS:  

Lateral force distribution for rigid & flexible diaphragms, rigidity of 

masonry shear wall with and without opening, seismic strengthening 

measures and detailing as per IS:4326, importance of bands and 

reinforcements, design of reinforced and unreinforced masonry shear walls, 

concepts of confined masonry. 

14 

(B) TIMBER STRUCTURES:  

1 INTRODUCTION: 

Introduction to IS:883, Properties of timer and engineered wood products, 

factors affecting strength of timber, general timber design principles 

04 

2 DESIGN OF TIMBER ELEMENTS: 

Design of timber beams, and columns, various types of connections for 

timber structures such as bolting, nailing, screwing, concepts of gravity and 

lateral load resisting systems for timber structures. 

06 

 TOTAL 42 

List of References: 

1. Anand S. Arya, “Masonry and Timber Structures including Earthquake Resistant Design”, 

Nemchand & Bros.,Roorkee. 

2. Dayaratnam, P., “Brick and Reinforced Brick Structures”, Oxford & IBH Publishing House,  

3. Pankaj Agarwal & Manish Shrikhande, “Earthquake Resistant Design of Structures”, Prentice 

Hall of India, New Delhi 
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4. S. K. Duggal, “Earthquake Resistant Design of Structures”, Oxford university Press  

5. Dr. C. V. R. Murty, “Earthquake Tips”, Indian Institute of Technology Kanpur and Building 

Materials and Technology Promotion Council, New Delhi 

6. IS: 4326 

7. IS: 1905 

 

 

6CM81: STRATEGIC MANAGEMENT 

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

 

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

to a given industry/firm.  

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

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

environment over different stages of corporate growth. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Strategy and Process 

Conceptual framework for Strategic Management, The Concept of Strategy 

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

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

Governance and Social responsibility, Case study. 

06 

2 Competitive Advantage 

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

Competitive Changes during Industry Evolution, Globalization and Industry 

Structure, National Context and Competitive advantage Resources, 

Capabilities and competencies, Core competencies, Low cost and 

differentiation Generic Building Blocks of Competitive Advantage, 

Distinctive Competencies, Resources and Capabilities durability of 

competitive Advantage, Avoiding failures and sustaining competitive 

advantage, Case study. 

12 

3 Strategies 

The generic strategic alternatives, Stability, Expansion, Retrenchment and 

Combination strategies, Business level strategy, Strategy in the Global 

Environment, Corporate Strategy, Vertical Integration, Diversification and 

Strategic Alliances, Building and Restructuring the corporation, Strategic 

12 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M. Tech. Civil (Structural Engineering)  

Course of Studies for the students admitted from A.Y 2019-20 & onwards Page 45 of 59 

Unit 

No. 
Topics 

Teaching 

Hours 

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. 

4 Strategy Implementation and Evaluation 

The implementation process, Resource allocation, Designing organizational 

structure, Designing Strategic Control Systems, Matching structure and 

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

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

 

12 

5 Other Strategic Issues 

Managing Technology and Innovation, Strategic issues for Non Profit 

organizations, New Business Models and strategies for Internet Economy, 

Case study 

03 

 Total  45 

 

List of References: 

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

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

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

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

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

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

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

publishing house 

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

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

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

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

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

approach”, Biztantra, 2008 

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

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

Approach”, Second Edition, Pearson Education, 2005. 

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

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

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

Wiley and Sons, 2008. 

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

2001.  
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6CM82: DISASTER MANAGEMENT 

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

 

Course Objective: 

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

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

program. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Objectives 
Overview of Disaster Management - Distinguishing between an emergency 

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

and strategies; hazard identification and vulnerability analysis. Disaster 

Mitigation and Infrastructure, impact of disasters on development 

programmes, vulnerabilities caused by development, developing a draft 

country-level disaster and development policy. 

06 

2 Phases 

Disaster Management Cycle - Phase II: Preparedness, Disaster Risk 

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

Protection and Gender in Emergency Planning, Assessment, Disaster 

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

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

Disaster Recovery, and Plan , Disasters as opportunities for development 

initiatives. 

12 

3 Disaster Community 

Community-based Initiatives in Disaster management, need for 

Community-Based Approach, categories of involved organizations: 

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

International Organizations, Panchayaths, Community Workers, National 

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

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

Advantages/Disadvantages of the Community-Based Approach. 

09 

4 Disaster Planning 

Disaster Response Personnel and duties, Community Mitigation Goals, 

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

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

09 
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Unit 

No. 
Topics 

Teaching 

Hours 

safely handling hazardous materials, Coping with Exposure to Hazardous 

Materials. 

5 Applications of science and technology for disaster management. 

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

Disaster safe design and construction. Structural and non-structural 

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

09 

 Total 45 

 

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

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

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

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

4. Kumar, N., “Disaster Management”, New Delhi: Alfa Publications. ,2009 

5. Ghosh, G. K., “Disaster Management”, New Delhi: A.P.H Publishing Corporation., 2008 

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

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

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

9.   CE&CR's Journals 

10. NICMAR Publications 

 

6EE81: RENEWABLE ENERGY SYSTEM 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: 

Renewable Sources of Energy, Grid-Supplied Electricity, Distributed 

Generation-Renewable. Various non-conventional energy resources; 

Introduction, availability, classification, relative merits and demerits. 

4 

2 Solar Energy: 

Photo voltaic power generation, spectral distribution of energy in solar 

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

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

voltaic  systems,  test  specifications  for  PV systems. 

10 
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Unit 

No. 
Topics 

Teaching 

Hours 

3 Wind Energy Conversion: 

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

classification of rotors, wind characteristics, performance and limitations 

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

types of wind Turbines, operating characteristics. 

6 

4 Geo Thermal Energy: 

Resources of geothermal energy, thermodynamics of geothermal energy 

conversion-electrical conversion, non-electrical conversion, environmental 

constraints. 

8 

5 Wave and Tidal Energy: 

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

applications. Types of ocean thermal energy conversion systems 

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

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

power generation. 

6 

6 Future Energy Sources: 

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

Hydrogen Energy etc. 

6 

 Total 40 

List of References: 

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

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

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

& Sons, 2006. 

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

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

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

 

6EN81: RURAL SANITATION 

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

 

Course Objective:  

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

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

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

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

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Rural Development and Infrastructure development. 

Introduction to rural engineering, elements of rural engineering, 

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

Infrastructure development such as irrigation, communication, village 

betterment, transportation, education such as educational institute, 

Financial assistance from Z.P. and other sources. 

12 

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

preschool children. Employment generation, integrated ruler development 

programme, landless employment guarantee program, present rural status, 

role of NGO and corporate sector. 

10 

3. Socio Economic Development 

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

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

years plan for rural development. 

10 

4. Government Policy and schemes for rural development. 

Various policies for rural development, various schemes such as micro 

finance and rural banking, integrated village development model, 

Swaranjayanti Gram Swarozgar Yojana, Samparan Grammen Rozgar 

Yojana, Micro finance and rural banking 

13 

 Total 45 

 

List of References: 

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

2. S.C. Jain, Rural Development. 

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

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

Publishing House, Mumbai, 2012. 

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

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

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

Concept Publishing House, New Delhi, 2014. 

 

 

6EN82: ANALYTICAL METHODS FOR ENVIRONMENTAL MONITORING 

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

 

Course Objective:  

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

monitoring. 

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

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

4. To provide the information about various material characterization techniques. 
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Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Classification of Instrumental Methods – Performance Characteristics of 

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

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

Types - Expression of Errors - Precision and Accuracy 

10 

2. Calibration of Instrumental Methods - Spectrophotometry - 

Electromagnetic Radiation - Atomic Absorption and Emission Spectrometry 

- Ultraviolet - Visible Spectrophotometry Principle and Instrumentation – 

Atomic Absorption Spectroscopy Principle and Instrumentation - Flame 

Photometer - Fluorimetry - Nephelometry and Turbidimetry - Principles, 

Chromatography - Principle and Classification 

10 

3. Column Efficiency and Resolution – Quantitative Determination - Column 

Chromatography - Thin Layer Chromatography – Principle and Application 

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

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

Chromatography Mass Spectroscopy - Gas Chromatography Mass 

Spectroscopy (GCMS) 

10 

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

Cyclic Votametry - Polarograph – Oscilloscopi Polarography - Ion Selective 

Electrodes - Conductometry - Electrolytic Conductivity - Specific 

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

Meters 

08 

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

Analysis – Working Principles and Applications. 

07 

 Total 45 

 

List of References: 

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

Thomson Asion (P) Ltd. Singapore, 2004. 

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

7th Ed. CBP Publishers and Distributors, New Delhi, 1988 
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6IF81: INFRASTRUCTURE TECHNOLOGY & MANAGEMENT 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Infrastructure: 

Definitions of infrastructure, Governing Features, Historical overview of 

Infrastructure development in India, Infrastructure Organizations & Systems, 

Challenges of managing Infrastructures.  

06 

2 Infrastructure Planning: 

Typical infrastructure planning steps, Planning and appraisal of major 

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

criteria analysis for comparison of infrastructure alternatives, Procurement 

strategies, Scheduling and management of planning activities, Infrastructure 

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

Maintenance, Rehabilitation and Reconstruction strategies.  

10 

3 Project Management: 

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

Controlling, and Closing processes; Project Integration Management - Project 

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

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

verification, and Scope change control. 

10 

4 Economic Analysis: 

Concepts and Applications, Principles of methodologies for economic analysis 

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

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

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

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

elements and basic principles of estimation, Financial estimates and 

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

social perspectives of infrastructure planning. 

10 

5 Case studies 06 

 Total  42 
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List of References: 
1. Goodman and M. Hastak, “Infrastructure planning handbook: Planning, engineering, and 

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

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

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

Tata McGraw-Hill, New Delhi, 2009.  

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

New York, 1996.  

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

Press, London, 1975.  

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

 

 

6MD81: ROBUST DESIGN 

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

 

Course Objective:  

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

model fitting and optimization of fitted models 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE  

100 3 0 0 3 60 40 0  0 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

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

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

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

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

ANOVA, Modeling, predictions, signs of trouble. 

10 

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

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

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

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

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

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

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

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

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

of noise conditions; Strategies; Tolerance design 

16 
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Unit 

No. 
Topics 

Teaching 

Hours 

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

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

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

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

Replication; Normal probability plots. Response Surface Methodology 

16 

 Total  42 

List of References: 

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

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

1992  

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

John Wiley and Sons pub., 2000  

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

Marcel Dekker pub., 2005  

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

pub., 1995  

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

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

 

Course Outcomes (COs):  

1. Explain basic terminologies used in Robust Design 

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

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

 

6MD82: OPTIMIZATION TECHNIQUES 

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

 

Course Objective:  

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

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per Week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 0 0 

 

Course Contents: 

Unit 

No 
Topic 

Teaching 

Hours 

1 Introduction to Optimization: 

Mathematical formulation, Classification of optimization problems, Engineering 

applications of optimization 

02 
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Unit 

No 
Topic 

Teaching 

Hours 

2 Classical Optimization Techniques: 

Single variable optimization, Multivariable unconstrained optimization, 

Multivariable optimization with equality constraints: Direct substitution, method 

of Lagrange multipliers, method of constrained variation. 

Multivariable optimization with inequality constraints: Kuhn-Tucker conditions. 

08 

3 Single Variable Optimization: 

Unimodal function, Elimination Methods: unrestricted search, exhaustive 

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

Golden section method. 

Interpolation Methods: Quadratic and cubic interpolation methods. 

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

06 

4 Multivariable unconstrained optimization: 

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

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

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

Newton’s method. 

08 

5 Multivariable optimization with equality constraints: 

Random search methods, Sequential linear programming, Sequential quadratic 

programming. 

Basic approach of penalty function methods, Interior and exterior penalty 

function methods. 

08 

6 Geometric Programming: 

Introduction, polynomials, Unconstrained Geometric Programming Problem: 

Arithmetic–Geometric inequality, Primal–Dual relationship and Sufficiency 

conditions. 

Constrained Geometric Programming problem Applications of Geometric 

Programming. 

06 

7 Modern Methods of Optimization: 

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

based methods, Particle Swarm Optimization. 

04 

 Total  42 

List of References: 

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

International (P) Ltd Publishers. 

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

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

Applications”, 2nd edition, Wiley India. 

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

Engineering”, 2nd edition, Cambridge University Press. 

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

Hall. 
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Course Outcomes (COs):  

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

1. Formulate an engineering problem. 

2. Compute the optimum solution of continuous and differential function. 

3. Use appropriate numerical method of optimization for single variable engineering problem. 

4. Apply optimization techniques to solve multivariable unconstrained problem. 

5. Apply optimization techniques to solve multivariable constrained problem. 

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

7. Outline the modern methods of optimization. 

 

6MD83: RELIABILITY ENGINEERING AND QUALITY CONTROL 

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

 

Course Objective:  

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

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per Week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 0 0 

 

Course Contents: 

Unit 

No 
Topic 

Teaching 

Hours 

1 Total Quality Management: 

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

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

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

07 

2 Quality Assurance and Acceptance Control: 

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

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

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

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

08 

3 Experimental Design: 

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

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

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

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

08 

4 Probability Theory: 

Fundamental laws of probability, Conditional probability and multiplication 

rules, Random variables; Probability distribution; Discrete and continuous 

distribution. 

02 
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Unit 

No 
Topic 

Teaching 

Hours 

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

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

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

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

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

increasing and weibull models. Bath-tub Curve. 

05 

6 System Reliability and Fault tree analysis: 

System reliability-series, parallel and mixed configuration, application to 

specific Hazard models, methods of solving complex systems, Markov model. 

Fault tree Analysis- fault tree construction and calculation of reliability, truth 

table, De Morgans theorem and application to reliability analysis. 

09 

7 Risk Assessment: 

Definition and measurement of risk - risk analysis techniques - risk reduction 

resources - industrial safety and risk assessment. 

03 

 Total  42 

 

List of References: 

1.  Grant E L, Statistical Quality Control“, McGraw-Hill. 

2.  Shrinath L S, Reliability Engineering” Affiliated East west press. 

3.  Besterfield D H, Quality Control, Prentice Hall. 

4.  I. R. Miller, J. E. Freund and R. Johnson, “Probability and Statistics for Engineers”, Prentice 

Hall. 

5.  Connor P.D.T.O. Practical Reliability Engineering”, John Wiley. 

6.  Naikan V N A Reliability Engineering and Life Testing”, PHI Learning Private Limited. 

 

Course Outcomes (COs):   
At the end of this course students will be able to  

1. Identify the quality issues of a product/process. 

2. Evaluate the acceptability of product/service/process. 

3. Apply DOE for a given application 

4. Analyze field failure data for reliability 

5. Determine system reliability from reliability of subsystems and elements. 

6. Outline risk assessment techniques. 

 

 

6TE81: ROAD SAFETY AND ENVIRONMENTAL IMPACT ASSESSMENT 

CREDITS – 3 (LTP:3,0,0) 

 

Course Objectives: 

1. To learn the importance of road safety. 

2. To study the process of the road safety audit. 
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3. To identify the safety-related critical issues during the development and construction stage of 

a highway project. 

4. To apply the analytical and technical skill for the provision of remedial measures. 

5. To study the environmental impact assessment of highway projects 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction 

Introduction to road safety engineering, role of road safety policy, road safety 

plans, causative factors in accidents, biomechanics of accidents and 

crashworthiness (frequency and nature of injuries, biomechanics of impact, 

injury severity scaling, vehicle crashworthiness) 

08 

2 Collision Analysis and Remedial Measures 

Collision analysis and effective road safety engineering, education and 

enforcement measures for accident reduction 

08 

3 Cost Analysis of RS 

Estimating accident savings and economic benefits of it. Procedures in road 

safety audit, design standards, audit tasks, stages of road safety audit, key 

legal aspects 

08 

4 Road Design Issues 

Road Design Issues in RSA’s. Structuring RSA report 

09 

5 Environmental Impact Assessment (EIA) 

Environmental statement & target areas fixation, scoping, objectives, Air 

pollutants transport models, noise propagation models, methods for carrying 

out EIA starting from feasibility studies; case studies of EIA with special 

emphasis on developmental projects like highways, Preparation of 

environmental management plan (EMP) Procedure for obtaining 

environmental clearance, sitting guidelines for Transportation projects. 

Public participation in carrying out EIA and EMP. Environmental Auditing 

including resources auditing, procedure, case studies. 

12 

 Total 45 

 

List of References: 

1. Babkov V.F., “Road conditions and Traffic Safety”, MIR publications, - 1975.  

2. K.W. Ogden, “Safer Roads – A Guide to Road Safety Engg.” Averbury Technical, Ashgate 

Publishing Ltd., Aldershot, England, 1996.  
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3. Kadiyali, L.R., “Traffic Engineering and Transport Planning”, Khanna Publications. New 

Delhi, 2009.  

4. K.W. Ogden, “Safer Roads – A Guide to Road Safety Engg.”Averbury Technical, Ashgate 

Publishing Ltd., Aldershot, England, 1996.  

5. Latest Editions of Relevant Indian Roads Congress (IRC) Publications for “Design of Roads 

and Road Safety”.  

6. Khanna and Justo, “Text book of Highway Engineering”, Nemchand Brothers, Roorkee, 2001.  

7. Little A.D., “The state of art of Traffic Safety”, Paraeger Publishers, New York, 1970  

8. Robert F.Baker, "The Highway Risk Problem – Policy Issues in Highway Safety", John Wiley 

and Sons.  

9. Evans S.K., “Traffic Engineering Handbook”, Institute of Traffic Engineers, USA  

10. Canter L.W., “Environmental Impact Assessment”, McGraw-Hill, 1997  

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

Hill Professional, 1997. 

 

 

6TE82: TRANSPORTATION SYSTEM ANALYSIS 

CREDITS – 3 (LTP:3,0,0) 

 

Course Objectives: 

1. To study essential concepts of transportation system. 

2. To study various technical terms used in transportation. 

3. To know about the data collection and application of models. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Transportation and Society-Factors in Transportation Development 
Functions, Problems & factors in Transportation Planning, Development of 

Transportation Systems in India, Growth of Transport, Trends in Traffic, 

Imbalances in Transport System, New Evidences on Traffic Flow, Optimum 

Inter Model Mix, Study on National Transport Policy. 

09 

2 Transport Technology 
System Classification and their Variation; Study of Conventional Systems of 

slow & fast modes, Automatic Rapid Transit; Dual Modes, Demand Buses 

and Variation in other Slow-Moving Vehicle Technologies; Unconventional 

Systems such as Automatic Cabin Systems, PRT Networks. Individual 

Vehicle Motion; Resistance of Air, Water and Ground Modes; Propulsion 

14 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M. Tech. Civil (Structural Engineering)  

Course of Studies for the students admitted from A.Y 2019-20 & onwards Page 59 of 59 

Unit 

No. 
Topics 

Teaching 

Hours 

Forces, Basic Performance Relationships; Acceleration and Velocity 

Profiles. 

3 Levels of Service 
Factors in Operation, Levels of Service and Performance Criteria, Quality of 

Service: Capacity and Levels of Service of different Transportation Systems; 

Safety and Dependability, Flexibility, Speed, Acceleration, Deceleration, 

Comfort and Environmental Effects of the different Transportation System 

on the Performance Criteria. 

14 

4 Operational Controls of Air, Water, Railway and Highway 

Transportation Systems 

Functions of Control & Communications, Dispatching Policies, Interval 

Control, Signals and Traffic Control Devices, Navigational Aids of the 

different Transportation Systems. Air Traffic Control; Navigational Control. 

Automatic Signalling Systems of Railway and Highway Movements are 

proposed to be covered in this. 

08 

 Total 45 

 

List of References: 
1. Willam, Hay, “Introduction to Transportation Engineering”, John Wiley, New York.  

2. Edward K. Morlock, “Introduction to Transportation Engineering & Planning”, International 

Student Edition, Mc-Graw Hill Book Company, New York.  

 

 

 

6SE32: DISSERTATION - II 

CREDITS - 15 (LTP: 0,0,15) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
600 

0 0 30 15 0 0 240 360 
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