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Institute Vision 

“Produce globally employable innovative engineers with core values.” 

 

Core Values  

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

Cost Consciousness, Sharing, Transparency 

   Institute Mission 

 Re-engineer curricula to meet global employment requirement 

 Promote innovative practices at all levels. 

 Imbibe core values 

 Reform policies, systems and processes at all levels. 

 Develop faculty and staff members to meet the challenges 
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Academic Regulations 

 
FOR POST GRADUATE PROGRRAMMES  

 

AR(PG) 1 ADMISSION 

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

Technology must have eligibility as per the Gujarat 

Government/ACPC/GTU/CVM rules. 

AR(PG) 1.2 Admission granted to an applicant is to be considered provisional until all the 

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

College DISCLAIMS ALL RESPONSIBILITIES if any of the documents 

required as per ACPC/ Gujarat Technological University requirements are not 

submitted or found unacceptable by it.  The college will not accept responsibility 

for students who do not submit the expected examination/ registration forms in 

time. 

AR(PG) 2 PROGRAMMES OF STUDY 

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

to which he/she is admitted. These courses for various programmes are listed in 

Annexure – I. 

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

AR(PG) 3 COURSES LEVELS 

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

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

process, refer AR (PG) 8. 

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

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

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

and Level-2 courses during his second year.   

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

beginning of the semester.  

AR(PG) 4 PROGRAMME ELECTIVE COURSES 

AR(PG) 4.1 Each programme of studies contains a certain number of programme elective 

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

corresponding level from which a student may choose course(s). 
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AR(PG) 5 OPEN ELECTIVE COURSES 

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

the corresponding discipline.  

AR(PG) 6 COURSE CREDITS 

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

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

number of practical/laboratory hours per week. 

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

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

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

AR(PG) 7 FACULTY COUNSELOR 

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

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

well as monitor his/ her holistic growth. The final selection of courses made by 

the student must be approved by his Faculty Counselor. 

AR(PG) 8 REGISTRATION 

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

commencement of the semester. 

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

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

formalities within this period as per the procedure laid down. 

AR(PG) 8.3 A further period of 12 working days is designated as late registration period. 

During this period a student shall require to pay late registration fee, as decided 

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

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

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

Principal 

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

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

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

allowed to register in any further courses. 

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

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

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

satisfied: 

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

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

ii) The course is being offered in the semester. 

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

AR(PG) 10 MINIMUM ENROLLMENT 

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

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

as decided by the Board of Studies. 

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

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

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

their registration. 

AR(PG) 11 ASSESSMENT OF STUDENT PERFORMANCE IN COURSE 

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

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

tutorial and practical examinations. 

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

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

through continuous assessment carried out during the semester.  

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

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

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

Tutorial/practical work (both end-semester and continuous) shall be evaluated 

on the basis of several of the following instruments of assessment: observation 

of experimental skills, reports, oral examination, quizzes, end-semester practical 

examination, attendance, etc.  

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

Term work 20 percent (Equal weightage for every 

practical. At least 10 practical/ tutorial 

need to be performed or mini project) 

Quiz /Assignment/ Viva/active 

learning component 

20 percent 

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

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

upon the aggregate of marks obtained by the student in theory and practical 

components in continuous assessment as well as end semester examination. 

However, a student should score minimum 30% marks in end semester 

examination to make himself/ herself gradable.  

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

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

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

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

the grading. 

AR(PG) 12 EXAMINATIONS 

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

academic year will be conducted by the Institute. 

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

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

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

he/she has registered in the corresponding semester. 

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

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

semester examinations shall be considered as the final marks for continuous 

assessment of theory. 

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

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

semester examination.  

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

reasons, shall be permitted to appear along with remedial mid-semester 

examination. The marks of mid semester remedial examination of such students 

shall be considered as marks of mid semester examination in which he/she 

remained absent. 

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

prior approval) 

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

inform to Head/Principal immediately after the incident and permission 

will not be granted for more than 24 hours) 

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

in international events organized by official boards. 

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

course unless he/ she scored at least 30% marks in mid semester examination 

and will be considered in “NOT PERMITTED TO APPEAR (NPTA)” status 

for the respective course. The NPTA status carries zero grade point in 

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

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

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

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

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

remains absent in the mid semester examination and subsequently appear in the 

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

continuous theory assessment marks. 

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

remedial examination of the next semester.  

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

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

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

prior approval) 

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

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

not be granted for more than 24 hours) 

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

international events organized by official boards. 

However, such rescheduling should be confined within the Academic Calendar 

of the respective semester. 

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

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

a) First Semester of M. Tech. 

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

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

than commencement of academic calendar. 

AR(PG) 13 LETTER GRADES 

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

from AA to FF and LA with the following meaning and equivalent grade points: 

LETTER GRADE EQUIVALENT 

GRADE POINTS 

REMARK 

AA 10 Outstanding 

AB 9 Excellent  

BB 8 Very Good 

BC 7 Good 

CC 6 Average 

CD 5 Pass 

FF 0 Fail 

LA 0 Low Attendance (Fail) 
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AR(PG) 13.2 A course is completed successfully, i.e., credit is earned for a course, when a 

letter grade CD or better (in grade points) is obtained in the course. 

AR(PG) 13.3 The scheme of awarding letter grades and the letter grades awarded in each 

course are subjected to scrutiny and approval by Academic Council. 

AR(PG) 15 FAILURE IN A COURSE 

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

the course. 

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

the elective.  

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

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

subsequently obtains another letter grade in a repeat attempt. 

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

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

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

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

points). 

AR(PG) 15.6 A student with more than four FF grade and/or NPTA status in a level will 

not be allowed to move to the next level.  

AR(PG) 16 SEMESTER PERFORMANCE INDEX (SPI) 

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

Performance Index (SPI). 

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

obtained by the student in the course taken in the semester. The weights assigned 

to course grade points are the credits carried by the respective courses. 

That is, 

𝑆𝑃𝐼 =  
∑ 𝑔𝑖𝑐𝑖

𝑛
𝑖=1

∑ 𝑐𝑖
𝑛
𝑖=1

 

   

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

               𝑐𝑖 is the credit of the course  

  n is total number of courses registered by the student in a 

semester 
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AR(PG) 17 CUMULATIVE PERFORMANCE INDEX (CPI) 

AR(PG) 17.1 The cumulative performance of student is expressed in terms of the Cumulative 

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

course grade points obtained by the student for all courses taken since entry to 

the programme, where the weights are defined in same way as in AR (PG) 16. 

AR(PG) 17.2 If a student repeats a course, only the grade points obtained in the latest attempt 

are counted towards the Cumulative Performance Index (CPI). 

AR(PG) 18 DISCONTINUINACE FROM THE PROGRAMME 

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

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

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

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

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

shall be final and binding. 

AR(PG) 19 ADMISSION BY TRANSFER 

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

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

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

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

the exempted subjects shall be specified as “EXEMPTED”. 

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

proportionately smaller number of semesters which shall be prescribed for him 

at the time of his admission to the programme. 

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

taken at this Institute. 

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

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

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

studies with 

i) A minimum CPI of 5.00 and 

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

AR(PG) 20.2 The total credits requirements for the degree of M. Tech must be completed in 

not more than 8 semesters from the date of admission.  

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

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

the time of his admission. 
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AR(PG) 20.4 If the Academic Council is satisfied that there are extenuating circumstances, 

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

his degree requirements. 

AR(PG) 21 AWARD OF CLASS   

AR(PG) 21.1 The class awarded to a student with his M. Tech.  degree is decided by his final 

CPI as per the following table : 

FIRST CLASS WITH DISTICTION     - CPI not less than 7.25 

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

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

PASS CLASS                                     - CPI less than 5.75 but not less than 5.00  

CPI less than 5.00 is not eligible for award of degree 

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

examination shall be given a gracing of the required CPI for getting second 

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

in concurrence with rules and guidelines of AICTE/ GTU. 

AR(PG) 22 TRANSCRIPT 

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

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

SPI, CPI, etc. 

AR(PG) 23 EXAMINERS 

AR(PG) 23.1 The respective board of studies shall appoint at least two examiners for end 

semester theory as well as practical/viva examination. For each end semester 

theory examination, there shall be two paper setters. One paper setter out the 

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

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

internal and an external examiner. The internal examiner shall be appointed as 

convener who shall co-ordinate the examination procedure for end semester 

examinations of the respective subject. 

AR(PG) 24 RE-ASSESSMENT 

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

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

results. 

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

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

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

both the sections. 

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

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

mark of End Semester (Theory) Examination. 
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AR(PG) 25 GRADING 

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

subject for the purpose of grading after the completion of assessment of the 

subject. The histogram for dissertations shall not be prepared and each 

dissertation shall be graded individually as per the guidelines given from time 

to time. 

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

histogram provided by the Controller of Examination. 

AR(PG) 26 GRADE REVIEW 

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

semester. The Grade Review Committee shall constitute following members. 

(a) Principal 

(b) All Board of Studies Chairman 

(c) University Nominee 

(d) Dean, Academics 

(e) Associate Dean, Academics 

(f) Controller of Examination 

(g) Member Secretary, Academic Council 

(h) Office-in-charge of Credit System 

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

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

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

shall be considered as final grade and binding. 

AR(PG) 27 DISSERTATION EVALUATION 

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

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

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

comprises at least two faculty members from the department of same area/field 

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

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

(internal examiner) and external examiner. 

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

Continuous Evaluation (CE) End Semester Examination (ESE) 

40 Marks 60 Marks 

Evaluated in two presentations by 

DPC as per AR (PG) 27.1, each 

evaluator has equal weightage in 

assessment. 

Evaluated in the presentation made 

by the student at the end of semester 

by internal examiner/s and external 

examiner/s. Internal examiner/s shall 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M.Tech. (Structural Engineering) Course of Studies  

for the students admitted during A.Y. 2016-18.  Page 13 of 37 

award 50% of ESE marks and 

external examiner/s shall award 50% 

of ESE mark. 
 

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

one paper in conference/journal. 

AR(PG) 27.5 The student shall submit the plagiarism report for his/her thesis. The thesis with 

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

The plagiarism instruction shall be issued from time to time. 

AR(PG) 27.6 No exemption/relaxation in the course work of 3rd and 4th semester shall be 

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

(Structural Engineering)  

 
Semester I 

 
Semester II 

 

 
 
 
 
 
 

SR. 

NO

. 

COURSE 

CODE 
COURSE TITLE L T P C 

1. SE501 Matrix Methods in Structural Analysis 3 2 0 5 

2. SE502 Structural Dynamics and Earthquake Engineering 4 2 0 6 

3. SE503 Advanced Solid Mechanics 3 2 0 5 

4. SE504 Advanced Design of Steel Structures 3 2 0 5 

5. SE505 Seminar-I 0 2 0 2 

6.  Program Elective I 3 2 0 5 

  Total 16 12 0 28 

Program  Elective I, Semester I 

6A. SE551 Numerical Methods in Structural Engineering 3 2 0 5 

6B. SE554 Model Analysis 3 2 0 5 

6C. SE555 Experimental Stress Analysis 3 2 0 5 

SR. 

NO

. 

COURSE 

CODE 
COURSE TITLE L T P C 

1. SE506 Finite Element Method in Structural Engineering 3 2 0 5 

2. SE507 Advanced Design of Concrete Structures 3 2 0 5 

3. SE508 Advanced Foundation Engineering 3 0 2 5 

4. SE511 Seminar-II 0 4 0 4 

5. SE541 Research Methodology   1 2 0 3 

6.  Program Elective II 3 2 0 5 

  Total 13 12 2 27 

Program Elective II, Semester II 

6A. SE552 Theory of Plates and Shells  3 2 0 5 

6B. SE553 Structural Optimization  3 2 0 5 

6C. SE556 Structural Health Monitoring 3 2 0 5 
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Semester III 

 
Semester IV 

 
 

SR. 

NO

. 

COURSE 

CODE 

COURSE TITLE L T P C 

1. SE611 Dissertation - I 0 0 20 20 

2.  Open Elective 3 2 0 5 

3.  Program Elective III 3 2 0 5 

  Total 6 4 20 30 

Open Elective, Semester III 

2A. SE681 Disaster Management and Mitigation 3 2 0 5 

Program Elective III, Semester III 

3A. SE651 Advanced Pre-stressed Concrete 3 2 0 5 

3B. SE652 Advances in Concrete Technology and  

Sustainable Construction Practices 

3 0 2 5 

3C. SE653 Soil Structure Interaction 3 2 0 5 

SR. 

NO

. 

COURSE 

CODE 
COURSE TITLE L T P C 

1. SE612 Dissertation - II 0 0 24 24 

2.  Program Elective IV 3 2 0 5 

  Total 3 2 24 29 

Program Elective IV, Semester IV 

2A. SE654 Tall Structures 3 2 0 5 

2B. SE655 Offshore Structures 3 2 0 5 

2C. SE656 Bridge Structures 3 2 0 5 
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ANNEXURE –II: Syllabi for the courses offered in programme of studies leading to the 

degree of Master of Technology (Structural Engineering) 

 

SE501: MATRIX METHODS OF STRUCTURAL ANALYSIS 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course contents:  

Unit 

No. 
Topics 

Teaching 

Hrs. 

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. 

18 

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. 

08 

4 Introduction to Non-linearity in structure and non-linear analysis. 04 

5 Programming techniques using programming languages. 04 

 Total  42 

 

List of References : 

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

2. Ghali and 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 and 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”, Ellis Horwood Ltd. 

8. Fleming J.F, “Computer Analysis of Structural Systems”, McGraw-Hill Education. 

9. McGuire, Gallagher and Ziemian, “Matrix Structural Analysis”, John Wiley & Sons, 

Inc. 2000. 

 

 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M.Tech. (Structural Engineering) Course of Studies  

for the students admitted during A.Y. 2016-18.  Page 17 of 37 

SE502: STRUCTURAL DYNAMICS AND EARTHQUAKE ENGINEERING 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

4 2 0 6 70 30 30 20 150 

 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hrs. 

1 Basic Seismology: 

Fundamentals of earthquake engineering, Engineering seismology, Causes 

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

India, Lessons from past earthquakes. 

02 

2 Response of single degree of freedom Systems: 

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

periodic excitations, Force transmission and vibration isolation, Response of 

SDOF systems to general dynamic excitations, Concept of response 

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

systems with distributed mass. 

12 

3 Response of multi degree of freedom Systems: 

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

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

Normalization of modes, Modal combination, Classical damping in 

structures, Dynamics analysis of MDOF systems by response spectrum 

method as per IS 1893 (Part 1):2002, Decoupling of lateral and torsional 

degree of freedoms for MDOF systems, Introduction to time history 

analysis. 

12 

4 Seismic analysis of buildings: 

Seismic design philosophy, Behaviour of floor diaphragms, various 

structural irregularities, effect of various structural irregularities, concept of 

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

resisting systems, concept of orthogonal and non-orthogonal building 

systems, equivalent static lateral force method, lateral-torsional analysis of 

building as per IS 1893 (Part 1):2002, Seismic analysis of vertical and 

horizontal projections of structures. 

12 

5 Ductile detailing: 

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

shear walls as per provisions of IS 13920:1993. 

08 

6 Seismic analysis & design of masonry buildings:  

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

masonry wall, Seismic analysis and design of masonry buildings. 

06 
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Unit 

No. 
Topics 

Teaching 

Hrs. 

7 Special topics: 

Introduction of performance based design method, Push over analysis, 

criteria for stiffness contribution of infill panels in moment resisting frames. 

02 

8 Structural controls:  

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

active controls, types of dampers and their importance. 

02 

 Total Hrs. 56 

 

List of References: 

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

Engineering)”, Pearson Eductions.  

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

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

Learning Pvt. Ltd 

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

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

6. Jai Krishna, A. R. Chandrasekaran and Brijesh Chandra, “Elements of Earthquake Engineering”.  

7. P. C. Varghese, “Advanced Reinforced Concrete Design”, PHI Learning Pvt. Ltd. 

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

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

Provisions and Buildings)”. 

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

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

Forces”. 

 

 

SE503: ADVANCED SOLID MECHANICS 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit 

No. 
Topics 

Teaching 

Hrs. 

1 Introduction:  

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, 

08 
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Unit 

No. 
Topics 

Teaching 

Hrs. 

octahedral shear stress derivation of equation for each and their application to 

problems.  

2 Theory of elasticity: 

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

Airy’s stress function, stress concentration, problems of torsion, curved 

elements, membrane analogy method, stress function of circular plates. 

08 

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 of multistoried buildings, water tanks, Dams, Retaining walls, 

bridges and Chimneys. 

10 

4 Introduction Structural Reliability: 

Basic Statistics Theory of Probability, Probability Distributions (Continuous 

& Discrete), Random Variables, Implicit Performance Function, Polynomial 

Response, Surface Method (RSM), Stochastic Response Surface Method 

(SRSM), Stochastic Models of Loads, Code Calibration, Partial Safety 

Factors, LRFD Format, System Reliability. 

16 

 Total 42 

List of References: 

1. N. Filonenko Borodich, “Theory of elasticity”, Peace Publishers Moscow. 

2. S. P. Timoshenko and J.N.Goodier, “Theory of elasticity”, McGraw-Hill book Company. 

3. Don O. Brush and B. O. Almorth, “Buckling of bars, plates and shells”, McGraw-Hill 

Kogakusha. 

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

5. Chajes, “Principles of structural stability theory”. 

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, “Atreangth of Material”. 

 

 

SE504: ADVANCED DESIGN OF STEEL STRUCTURES 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

https://archive.org/search.php?query=publisher%3A%22Peace+Publishers+Moscow.%22
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Course content: 

Unit 

No. 
Topics 

Teaching 

Hrs. 

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. 

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

beam to beam & beam to column. 

07 

3 Cold form steel:  

 Introduction,  advantages  of cold formed sections, load buckling,  beam,  

axially  compressed  column,  combined  bending  & compression, Tension 

members, Design on the basis of testing, empirical method & examples. 

08 

4 Torsion: 

Introduction to torsional loadings in practices, behaviour of the members due 

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

and torsional deformation. 

05 

5 Design of industrial shed. 
08 

6 Plastic Design:  

Plastic design of continuous beams, Rigid jointed portal frames. 

08 

7 Fatigue: 

Introduction, factor affecting to fatigue, difference approaches to fatigue 

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

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

05 

 Total  44 

List of References: 

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

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

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

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

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

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

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

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

9. IS: 800, - “Code of practice for General Construction in steel”.  

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

11. IS: 226 – “Structural steel” (Standard Quality).  

12. SP: 6(1) – “Structural steel section”.  

13. SP: 6(6) – “Application of plastic theory in design of steel structures”.  

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

Members in General Building Construction”.  
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SE506: FINITE ELEMENT METHOD IN STRUCTURAL ENGINEERING 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction:  

Principles of discretization, Element stiffness mass formulation based 

on direct, variational and weighted residual techniques. 

05 

2 Finite Element Displacement Approach: 

Shape functions convergence criteria, Computation of element 

properties, plane stress, plane strain 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: 02 

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: 05 

7 Dynamic Analysis: 

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

lumped mass and consistent mass formulations. Flexural vibration of 

beam elements. 

05 

8 FEA Software: 

Pre-processors for FEA modelling. FEA software packages and 

Applications. 

03 

9 Solid Element: 

Tetrahedral element. 

02 

 Total  42 

List of References: 

1. K. J. Bathe, “Finite Elements Procedures in Engineering analysis”, Prentice-Hall Inc. 

2. J. W. Weaver and P. R. Johnston, “Finite Element for Structural Analysis”, Prentice-Hall Inc. 
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3. O. C. Zienkiewicz and Robert L. Taylor, “The Finite Element Method: Its Basis and 

Fundamentals”, Butterworth-Heinemann Ltd. 

4. T. R. Chandrupatla and A. D. Belegundu, “Introduction to Finite Elements in Engineering”, 

Pearson Higher Education. 

5. E. Hinton and D. R. J. Owen, “Finite Element Programming”, Academic Press Inc. 

6. C.S.Krishnamurthy, “Finite Elements Methods”, Tata McGraw-Hill Publishing Company Ltd. 

7. D. L. Logan, “A First Course in the Finite Element Method”, C. L. Engineering 

8. C. S. Desai and J. F. Abel, “Introduction to the Finite Element Method: A Numerical Method for 

Engineering Analysis”, CBS Publisher. 

 

SE507: ADVANCED DESIGN OF CONCRETE STRUCTURES 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 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 

plate theory and IS 456 Design. 

05 

4 Deep Foundations: 

Design of rafts, Strip footing and pile cap. 

07 

5 Domes: 

Design of domes with openings 

03 

6 Water Tank: 

Design of Intze type shaft supported water tank. 

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. V. L. Shah and S. R. Karve, “Design of Multi-storied Building (G+3)”, Structure Publications, 

Pune. 

2. KrishanaRaju N., “Advanced Design of Concrete Structures”. Tata Mc-Graw Hill, Delhi. 
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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 Publication, Anand. 

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

SP:34. 

 

SE508: ADVANCED FOUNDATION ENGINEERING 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 0 2 5 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction:  

General requirements, bearing capacity computations, settlement 

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

06 

2 Shallow Foundations: 

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 

3 Rafts: 

Different types, bearing capacity and settlement computations of raft concept 

of floating foundation buoyancy raft, Modulus of subgrade reaction. 

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. Kaniraj S R, “Design Aids in Soil Mech. And Foundation Engineering”, Tata McGraw Hill. 

2. Swami Saran, Gopal Ranjan, “Analysis & Design of Foundations & Retaining Structures”, Sarita 
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Prakashan.  

3. Nainan P Kurian, “Design of Foundation Systems:Principles and Practices”, Narosa Pub. 

House., New Delhi. 

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

5. Waney C. Teng, “Foundation design”, Prentice Hall of India Private Limited New Delhi. 

6. Braja M. Das, “Principles of Foundation Engg”, Cengage Learning. 

7. M. J. Tomlinson, “Pile Design and Construction Practice”, CRC Press. 

8. H. Y. Fang, “Handbook of Foundation Engg”, Springer Science. 

 

SE511: SEMINAR II 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

0 4 0 4 -- -- 60 40 100 

 

 

SE541: Research Methodology  
(CREDITS = 3 (L=1, T=2, P=0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

1 2 0 3 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction:  

Find what is expected of the you: 

Identify specific requirements for evaluation/review and what constitutes 

,completion of your work 

Decide which sources you will need:  

Differentiate between journals, conferences, books, magazines and their 

Quality ,Understand how to establish their quality and authenticity 

Finding Information: 

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

area of research, How to capture critical information 

Identify main ideas in  scholarly literature: 

04 
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Unit 

No 
Topics 

Teaching 

Hrs. 

Understand  and  identify  the  bias,  theoretical  position  and  evidence 

produced 

Write notes to organize your ideas: 

Compare ideas and concepts from different papers 

Ethical Issues related to Research: 

Plagiarism, Intellectual Property rights, Copyrights, Patent  

References: 

Understand the importance of distinguishing your work from others work and 

acknowledging such references, Learn international standards of referencing 

2 Focus To Problem & Understand The Direction of Research: 

Identify Problem and Methods to Solve it: 

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

and extension of papers that you should read 

 

Identify the gaps: 

Learn to Critique existing knowledge and how to find the gap 
 

Formulate the Problem Statement: 

Understand what should be the key aspects of your problem statement 

Examples of effective and ineffective Titles 
 

Validation: 

Identify problem and experimental/theoretical data for comparison with your 

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

level of error and justification thereof is. 

04 

3 Publishing Research: 

Writing your Assignment: 

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

 

Build your argument: 

Recognize the importance of emphasizing your point ,Distinguish between 

your point and the evidence available, Acknowledge the evidence 

 

Review and finalize your work: 

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

 

Writing your Assignment: 

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

 

Build your argument: 

Recognize the importance of emphasizing your point ,Distinguish between 

your point and the evidence available, Acknowledge the evidence 

 

Review and finalize your work: 

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

feedback to improve your work 

04 
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Unit 

No 
Topics 

Teaching 

Hrs. 

4 Showcasing The Research: 

Delivering Your Presentation 

Check the logistics of your presentation: 

Identify the key message of your presentation, Understand the expectations 

and what will be the key review points   

 

Develop the structure of your presentation: 

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

structure of a good presentation 

 

Putting together the support material: 

Identify all the material you need to carry as supporting material 

 

Get feedback on oral presentation:   

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

presentation 

 

Find what is expected of the you: 

Identify specific requirements for evaluation/review and what constitutes 

completion of your work 

 

Decide which sources you will need:  

Differentiate between journals, conferences, books, magazines and their 

Quality ,Understand how to establish their quality and authenticity 

 

Finding Information: 

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

area of research, How to capture critical information 

 

Identify main ideas in  scholarly literature: 

Understand  and  identify  the  bias,  theoretical  position  and  evidence  

produced 

 

Write notes to organize your ideas: 

Compare ideas and concepts from different papers 

 

Ethical Issues related to Research: 

Plagiarism, Intellectual Property rights, Copyrights, Patent  

 

References: 

Understand the importance of distinguishing your work from others work and 

acknowledging such references, Learn international standards of referencing 

02 

 Total  14 

List of References: 

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

2. R.Paneerselvam, “Research Methodology”, PHI Learning Private Limited, Eight Printing 2010. 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M.Tech. (Structural Engineering) Course of Studies  

for the students admitted during A.Y. 2016-18.  Page 27 of 37 

SE551: NUMERICAL METHODS FOR STRUCTURAL ENGINEERING 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course content: 

Unit 

No. 
Topics 

Teaching 

Hrs. 

1 Error analysis: 

Types of errors, accuracy & precision, stability in numerical analysis. 

02 

2 Empirical laws and curve fitting: 

Interpolation & extrapolation, general, interpolation formulae, numerical, 

differentiations and integration / solution of large system of linear equations, 

use of software, solution of banded equations. 

13 

3 Solution of non-linear algebraic and transcendental equations: 

Newton-raphson iterative approach, Numerical solutions of ordinary 

differential equations and partial differential equations using finite difference 

technique, its applications to structural engineering problems. 

10 

4 Eigen Value Problems : 

Solution of Eigen value problems, iterative methods & transformation 

methods. Applications to Structural Dynamic problems, stress problems, 

buckling of columns. 

06 

5 Laplace transformation: 

Laplace transform methods, Laplace equation - Properties of harmonic 

functions - Fourier transform methods for Laplace equation. 

06 

6 Euler’s Equation: 

Euler’s Equation - functional dependent on first order and higher order 

derivatives. 

04 

7 Statistics: 

Correlation and regression, Principles of least squares, Introduction to design 

of experiments. 

04 

 Total  45 

List of References: 

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

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

3. Kresysig, “Advanced Mathematics”. 

4. Scarborough, “Numerical Analysis”.  
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SE552: THEORY OF PLATES AND SHELLS 

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

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 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, yeild-line theory, Introducing to stability of plates. 

28 

2 Shells: 

Shell behavior, 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 

List of References: 

1. S. Timoshenko, “Theory of Plates and Shells”, McGraw-Hill Publishing Company. 
2. R. Szilard, “Theory & Analysis of Plate - Classical & Numerical Methods” , John Wiley & Sons 

Publishing Company 

3. Ramaswamy, G. S., “Design & Construction of Concrete Shell Roofs”, McGraw-

Hill Publishing Company 

4. Glibson J. E., “Theory of Cylindrical Shells”, North-Holland Publishing Co 

5. N. K. Bairagi, “Shell Analysis” , Khanna Publishers, 

 
SE553: STRUCTURAL OPTIMIZATION 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

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

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction:  

Introduction to optimization, optimization techniques for unconstrained and 

constrained optimization problems. 

08 

2 Classical Optimization Technique: 

Classical Optimization, Lagrange Multiplier technique and Kuhn Tucker 

conditions, Linear Programming and Simplex Algorithm. 

08 

3 NL Programming: 

Solution of NLP by direct methods and by series of unconstrained 

optimization problems, formulation of different types of structural 

optimization problems. 

08 

4 Computational Technique: 

Computation  of derivatives of  response  quantities with  respect  to design 

variables 

08 

5 Structural Optimization : 

Minimum weight design of trusses, frame, etc. 

08 

6 Special Topics: 

Introduction Genetic Algorithm 

02 

 Total 42 

List of References: 

1. S. S. Rao, “Engineering Optimization: theory & Practice”, John Wiley & Sons. 

2. K. I. Majid, “Structural Optimization”, John Wiley & Sons. 

3. E. Kresysig, “Advanced Engineering Mathematics”, John Wiley & Sons. 

4. W. R. Spiller and K. M. Macbain, “Structural Optimization”, Springer. 

A. J. Morris, “Foundation of structural optimization-A unified approach”, John Wiley & Sons. 

5. L. Spunt, “Optimum Structural Design”, Prentice-Hall Inc. 

6. Uri Krisch, “Optimum Structural Design: concepts, methods, and applications”, McGraw-Hill. 

 

 

 

SE556: STRUCTURAL HEALTH MONITORING 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

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

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction to SHM: 

An Overview of Structural Health  Monitoring, Structural Health 

Monitoring and  Smart Materials, Structural Health Monitoring versus Non 

Destructive Evaluation, A broad Overview of Smart Materials, Emerging 

SHM Technologies using Piezo Sensors, SHM using Magnetostrictive 

Sensors, SHM using Optical Fibres and other sensors, Overview of 

Application Potential of SHM, Notable Applications of SHM – Aerospace 

and Civil Applications, Underground Structures and Other Applications, 

Understanding Piezoelectric Material, Understanding Magnetostrictive 

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

Other Damage Indices. 

15 

2 Vibration Control for SHM: 

Vibration Control using SHM – introduction to FE formulation 

Constitutive Relationship, Element Stiffness Matrix for High Precision 

Finite Element, Element Mass Matrix for High Precision Finite Element, 

Developing Actuator and Sensor, Influence Matrix, Estimating Sensor 

Voltage, Active Control of Damping, A Case study of Performance, 

Estimation for Different Patches, SHM of Ribbon Reinforced Composite 

Laminate. 

10 

3 SHM using Piezo and Magnteostrictive  Layers: 

Delamination Sensing using Piezo Sensory Layer, Voltage Response from 

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

Results and Discussions, SHM using Magnetostrictive, Sensory Layer, 

Basics of Magnetization and Hysteresis, Delamination Sensing using 

Magnetostrictive Sensory Layer, Constitutive relationship with composite 

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

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

based SHM. 

11 

4 SHM using LDV: 

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

Velocity and Displacement, Measurement using LDV, Case Study for 

Symmetric, Laminate, Case Study for Cross-ply. 

06 

 Total  42 

List of References: 

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

2. Fu Kuo Chang, “Structural Health Monitoring: Current Status and Perspectives”, CRC Press.  
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SE651: ADVANCED PRE-STRESSED CONCRETE 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction:  

Principles of prestressing - types and systems of prestressing, need for High 

Strength materials, Loading stages, Determination of losses. 

 

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: 

Composite beams, 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. Krishnaraju N, “Prestressed concrete”, Tata McGraw-Hill Private Limited, New Delhi 

2. T.Y.Lin, “Design of Prestressed Concrete Structures”, John Wiley and Sons, Inc. 

3. N.C.Sinha, S.K.Roy, “Fundamentals of Prestressed Concrete”, John Wiley and Sons, Inc. 

4. Leonhardt F., Wilhelm Ernst and Shon, Berlin, “Prestressed Concrete-Design and 

Construction”, CBS Publishers, New Delhi. 

5. Freyssinet, “Prestressed Concrete”, Tata McGraw-Hill Private Limited, New Delhi. 
6. Evans, R.H. and Bennett, E.W., Chapman and Hall, “Prestressed Concrete”, Champman and 

Hall, London. 
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7. Rajgopalan, “Prestressed Concrete”, Asia Publishing House, Bombay. 

8. IS:1343-Code for Practice for Prestressed Concrete, BIS India. 

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

Prestressed concrete structures, BIS India. 

 
SE652: ADVANCES IN CONCRETE TECHNOLOGY AND SUSTAINABLE 

CONSTRUCTION PRACTICES 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 0 2 5 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction:  

Sustainable Development concept, Introduction of Recent advances in 

Concrete Technology, Sustainable Construction Practices: world scenario. 

03 

2 Supplementing Cement Materials (SCMs): 

Review of types covering pulverized fuel ash, ground granulated blast 

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

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

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

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

Properties and Applications. 

08 

3 Special Concretes: 

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

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

volume fly ash concrete and Self compacting concrete. 

08 

4 Sustainable Construction Practices: 

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

concrete, Slag Cement and Health assessment of Concrete. 

08 

5 Special Processes & Technology for Particular Types of Structures: 

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

Roller compacted concrete, Sustainability of concrete industry. 

07 

6 Repair & Rehabilitation Techniques: 

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

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

causes & prevention, strengthening techniques. 

08 

 Total  42 
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List of References: 

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

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

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

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

 

 

SE653: SOIL STRUCTURE INTERACTION 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction:  

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:  
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.  

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

 

 

SE654: TALL STRUCTURES 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 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 analysis etc., Structural control 

and energy dissipation devices for tall building, 

 

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, design forces, analysis and design.  

 

08 

4 Transmission Line and  Microwave   towers: 

Types of loads,   Tower Configuration, Analysis and Design of towers. 

 

11 

 Total  42 

List of References: 

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

2. Mark Fintel, “Handbook of Concrete Structures”, Springer. 

3. Coull and Smith, “Tall buildings”, Wiley-Interscience publication. 
4. U. H. Variani, “Design of Multi-storeyed structures”, South Asian Publishers  

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

Company Limited- New Delhi.  
6. A. R. Santhakumar & S. S. Murthy, “Transmission Line Structures”, McGraw-Hill. 

7. IS:6533 (Part 2) –Code of Practice for Design and Construction of Steel Chimney, BIS India . 
8. IS:4998 (Part 1)- Criteria for Design of Reinforced Concrete Chimneys, BIS India. 

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

Towers and Poles, BIS India.  

https://www.sapnaonline.com/shop/Publisher/South%20Asian%20Publishers
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SE655: OFFSHORE STRUCTURES 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Concept of wave, Linear and non-linear wave 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”, CRC Press Taylor & Francis group. 

2. Yong Baifrom, “Marine Structural Design”, Elsevier. 

3. Ben C. Gerwick Jr, “Construction of Marine and Offshore Structures”, CRC press Taylor & 

Francis group. 

 

SE656: BRIDGE STRUCTURES 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

3 2 0 5 70 30 30 20 150 

 

Course Content: 

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction:  

Classification, investigations and planning, choice of type of bridges. 

 

02 

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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Unit 

No 
Topics 

Teaching 

Hrs. 

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 Superstructure: General 

design considerations, analysis and design of 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.  

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.  

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

New Delhi. 

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

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

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

University Press, Henley Thomes, Oxford Shire.  

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

and Sons, New York.  

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

McGrew Hill International Editions.  

10. IRC: 5, 6, 78, 112-2011  

 

 

SE681: DISASTER MANAGEMENT AND MITIGATION 

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

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 

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

Unit 

No 
Topics 

Teaching 

Hrs. 

1 Introduction:  

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

Geological and Mountain Area Disasters, Wind and Water Related Natural 

Disaster, Man Made Disasters. 

04 

2 Disaster  Preparedness: 

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

Preparedness For People and Infrastructure, Community based Disaster 

Preparedness Plan. 

04 

3 Technologies for Disaster Management: 

Technologies for Disaster Management Role of IT in Disaster Preparedness, 

Remote Sensing, GIS and GPS, Use and Application of  Emerging 

Technologies,  Application  of  Modern  Technologies  for  the  Emergency 

communication, Application and use of ICST for different disasters. 

08 

4 Rehabilitation of structures: 

Rehabilitation, Reconstruction And Recovery:  Introduction and basic 

concept. 

08 

5 Disaster  Response  And  Management: 

Introduction to Response Essential Components, Stakeholders Co-ordination 

in Disaster Response, Human Behaviour and Response Management and 

Relief Measures. 

06 

6 Risk Assessment And Vulnerability Analysis: 

Introduction and basic concept. 

06 

7 Disaster Mitigation: 

Meaning and concept, Disaster Mitigation Strategies, Emerging Trends in 

Disaster Mitigation, Mitigation management, Role of Team and Coordination. 

06 

 Total  42 
 

List of References: 

1. Bryant Edwards (2005): “Natural Hazards”, Cambridge University Press, U.K.  

2. Carter, W. Nick, 1991: “Disaster Management”, Asian Development Bank, Manila.  

3. Sahni, Pardeep et.al. (eds.) 2002, “Disaster Mitigation Experiences and Reflections”, Prentice 

Hall of India, New Delhi.  

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

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

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

Delhi.  

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

Threatened Environments”, United Nations University Press, Tokyo  

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

New Delhi.  

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

Company, New Delhi.  


