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RAJEEV GANDHI MEMORIAL COLLEGE  
OF ENGINEERING AND TECHNOLOGY,  

NANDYAL-518501, KURNOOL (DIST), A.P., INDIA 
AUTONOMOUS INSTITUTE 

(Affiliated to J.N.T.U.A, Anantapur) 

ACADEMIC REGULATIONS, COURSE STRUCTURE AND DETAILED SYLLABI 

M.Tech (Regular) from 2012-13 

For pursuing Two year Master (post graduate) Degree of study in Engineering (M.Tech), offered 
by Rajeev Gandhi Memorial College of Engineering and Technology, Nandyal - 518501 under Autonomous 
status and herein referred to as RGMCET (Autonomous): 

 All the rules specified herein approved by the Academic Council will be in force and applicable to 
students admitted from the Academic Year 2012-13 onwards. Any reference to “Institute” or “College” in 
these rules and regulations shall stand for Rajeev Gandhi Memorial College of Engineering and 
Technology (Autonomous). 

 All the rules and regulations, specified here after shall be read as a whole for the purpose of 
interpretation as and when a doubt arises, the interpretation of the Chairman, Academic Council is final. 
As per the requirements of statutory bodies, the Principal, Rajeev Gandhi Memorial College of 
Engineering and Technology shall be the Chairman, Academic Council.  

Academic Regulations 2012 for M.Tech (Regular)   

(Effective for the students admitted into first year from the Academic Year 2012-2013) 
The M.Tech Degree of Jawaharlal Nehru Technological University, Anantapur, shall be conferred on 
candidates who are admitted to the M.Tech program at RGMCET, Nandyal and they shall fulfil all the 
requirements for the award of the Degree. 

1.0 Eligibility for Admissions: 

Admission to the above program shall be made subject to the eligibility, qualifications and 
specialization prescribed by Andhra Pradesh State Council of Higher Education (APSCHE) from 
time to time. 

Admissions shall be made on the basis of merit rank obtained in GATE examination or PGCET 
conducted by any University of Andhra Pradesh designated by Govt. of A.P., or on the basis of 
any other order of merit prescribed by APSCHE, subject to the reservations prescribed by the 
Government of A.P.  from time to time. 

2.0 Award of M.Tech Degree: 

2.1 The student shall be declared eligible for the award of the M.Tech degree, if he/she 
pursues a course of study and completes it successfully for not less than prescribed 
course work duration and not more than double the prescribed course work duration. 

2.2 The student, who fails to fulfil all the academic requirements for the award of the degree 
within double the course work duration from the year of his admission, shall forfeit his 
seat in M.Tech course. 

2.3 The minimum clear instruction days for each semester shall be 95. 
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3.0 Courses of Study: 

         The following specializations are offered at present for the M.Tech course of study. 

1. Computer Science(CSE) 

2. Digital Systems and Computer Electronics(ECE) 

3. Embedded Systems(ECE) 

4. Machine Design(Mechanical) 

5. Power Electronics(EEE) 

6. Software Engineering(IT) 

7. Structural Engineering(CE) 

     and any other course as approved by the appropriate authorities from time to time. 

4.0 Course pattern: 

4.1 The entire course of study is of four semesters. During the first and second semesters 
the student has to undergo course work and during the third and fourth semesters the 
student has to carry out project work.  

4.2 The student shall be eligible to appear for the End Examination in a subject, but absent 
at it or has failed in the End Examination may appear for that subject at the 
supplementary examination.  

Table 1: Credits 

 Semester 

 
Periods / 

Week 
Credits Internal marks External marks 

Theory 04 04 40 60 

Practical 03 02 40 60 

Seminar  02 100  

Comprehensive  Viva-voce1  02  50 

Comprehensive  Viva-voce2  02  50 

Project  12   
 

Table:2  Course pattern 

Semester No.of Subjects Number of Labs Total credits 

First 06 
02 

Comprehensive Viva1 

6X4=24 
2X2=04 
1X2=02 

30 

Second 06 
02 

Comprehensive Viva2 

6X4=24 
2X2=04 
1X2=02 

30 
 

Third Seminar(3rd semester) 
Project Work 

02 
12 Fourth 

Total credits 74 
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5.0 Attendance: 

5.1 The candidate shall be deemed to have eligibility to write end semester examinations if 
he has secured a minimum of 75% of attendance in aggregate of all the subjects. 

5.2 Condonation of shortage of attendance up to 10% i.e. 65% and above and below 75% 
may be given by the College academic committee consisting of Principal, Head of the 
Department and a senior faculty member. 

5.3 Condonation of shortage of attendance shall be granted only on genuine and valid 
reasons on representation by the candidate with supporting evidence. 

5.4 Shortage of attendance below 65% shall in no case be condoned.  

5.5 The candidate shall not be promoted to the next semester unless he fulfils the 
attendance requirements of the previous semester. 

6.0 Evaluation: 

The performance of the candidate in each semester shall be evaluated subject wise, with a 
maximum of 100 marks for Theory and 100 marks for practicals, on the basis of Internal 
Evaluation and End Semester Examination. 

6.1 For the theory subjects 60 marks shall be for the External End Examination, While 40 
marks shall be for Internal Evaluation, based on the better of the marks secured in the 
two Mid Term-Examinations held, one in the middle of the Semester (I-IV units) and 
another immediately After the completion of instruction (V-VIII) units with four questions 
to be answered out of six, evaluated for 40 marks. Each question carries 10 marks. Each 
midterm examination shall be conducted for duration of 120 minutes. The End 
Examination will have 08 questions and 5 questions are to be answered and each 
question carries 12 marks. 

6.2 For practical subjects, 60 marks shall be for the End Semester Examinations and 40 
marks shall be for Internal evaluation based on the day-to-day performance. End 
practical examinations will be conducted with two Examiners, one of them being 
Laboratory Class Teacher and second Examiner shall be external from other institution. 
For this, HOD of the Department shall submit a panel of 5 Examiners, who are eminent in 
that field. One from the panel will be selected by the principal of the institute as external 
Examiner for laboratory. 

6.3 Student has to undergo a comprehensive viva pertaining to his specialization which 
carries 50 marks in each semester. He has to secure 50% marks to obtain required 
credits. Comprehensive viva will be held at the end of I and II semesters by the 
committee consisting of HOD, senior faculty member and external Examiner from outside 
the institute. For this, HOD of the Department shall submit a panel of 5 Examiners, who 
are eminent in that field. One from the panel will be selected by the principal of the 
institute as external Examiner for comprehensive viva. 

6.4 For Seminar 100 marks shall be for Internal evaluation. The candidate has to secure a 
minimum of 50 marks to be declared successful. The assessment will be made by a 
board consisting of HOD and two Internal experts at the end of III semester. 

6.5 The candidate shall be deemed to have secured the minimum academic requirement in a 
subject if he secures a minimum of 40% of marks in the End Examination and a 
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minimum aggregate of 50% of the total marks in the End Examination and Internal 
evaluation taken together. 

6.6 In case the candidate does not secure the minimum academic requirement in any subject 
(as specified in 6.5.) he has to reappear for the Semester Examination either 
supplementary or regular in that subject, or repeat the course when next offered or do 
any other specified subject as may be required. 

7.0 Re-registration for improvement of Internal marks: 

Following are the conditions to avail the benefit of improvement of Internal marks. 

7.1 The candidate should have completed the course work and obtained examinations results 
for I & II semesters. 

7.2 He should have passed all the subjects for which the Internal marks secured are more 
than 50%. 

7.3 Out of the subjects the candidate has failed in the examination due to Internal marks 
secured being less than 50%, the candidate shall be given one chance for each Theory 
subject and for a maximum of three Theory subjects for Improvement of Internal marks. 

7.4 The candidate has to re-register for the chosen subjects and fulfil the academic 
requirements as and when they are offered. 

7.5 For each subject, the candidate has to pay a fee equivalent to one tenth of the semester 
tuition fee and the amount is to be remitted in the form of D.D. in favour of the Principal, 
RGMCET payable at RGMCET Nandyal branch along with the requisition through the HOD 
of the respective Department. 

7.6 In case of availing the Improvement of Internal marks, the Internal marks as well as the 
End Examinations marks secured in the previous attempt(s) for the reregistered subjects 
stand cancelled. 

8.0 Evaluation of Project / Dissertation work : 

Every candidate shall be required to submit thesis or dissertation after taking up a topic approved 
by the Department.  

8.1 Registration of Project work: The candidate is permitted to register for the project work 
after satisfying the attendance requirement of all the courses (theory and   practical 
courses of  I & II Sem) 

8.2 An Internal Department Committee (I.D.C) consisting of HOD, Supervisor and One 
Internal senior expert shall monitor the progress of the project work.  

8.3 The work on the project shall be initiated in the penultimate semester and continued in 
the final semester. The duration of the project is for two semesters. The candidate can 
submit Project thesis with the approval of I.D.C. after 36 weeks from the date of 
registration at the earliest. Extension of time within the total permissible limit for 
completing the programme is to be obtained from the Head of the Institution. 

8.4 The student must submit status report at least in three different phases during the 
project work period. These reports must be approved by the I.D.C before submission of 
the Project Report.   
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8.5 The candidate shall be allowed to submit the thesis/dissertation only after passing in all 
the prescribed subjects (both theory and practical) and then take viva voce examination 
of the project. The viva voce   examination may be conducted once in two months for all 
the candidates submitted during that period. 

8.6 Three copies of the Thesis/Dissertation certified in the prescribed form by the supervisor 
& HOD shall be submitted to the institute.       

8.7 The Department shall submit a panel of 5 experts for a maximum of 5 students at a time. 
However, the thesis/dissertation will be adjudicated by the board consists of HOD, 
concerned supervisor and one external Examiner from other institute nominated by the 
principal from a panel of Examiners submitted by the Department HOD to the Controller 
of Examinations. 

8.8 If the report of the board is favourable in viva voce   examination,  the  board  shall 
jointly  report candidates work as: 

   1.  Satisfactory                           

   2.  Not satisfactory             

If the report of the viva voce is not satisfactory the candidate will retake the viva voce   
examination after three months.  If he fails to get a satisfactory report at the second viva 
voce examination he will not be eligible for the award of the degree unless the candidate 
is permitted to revise and resubmit the thesis.    

9.0 Award of Degree and Class: 

After the student has satisfied the requirements prescribed for the completion of the program 
and is eligible for the award of M. Tech. Degree he shall be placed in one of the following 
classes: 

Table 3: Award of division 

Class Awarded % of marks to be secured  
From the 

aggregate marks 
secured from the 

74 Credits. 

First Class with 
Distinction 

70% and above 

First Class Below 70% but not less than 60% 

Second Class Below 60% but not less than 50% 

(The marks in Internal evaluation and End Examination shall be shown separately in the marks 
memorandum) 

10.0 Supplementary Examinations: 

Apart from the regular End Examinations the institute may also schedule and conduct 
supplementary examinations for all subjects for the benefit of students with backlogs. Such of the 
students writing supplementary examinations as supplementary candidates may have to write 
more than one examination per day. 

11.0 Transcripts: 

After successful completion of prerequisite credits for the award of degree a Transcript containing 
performance of all academic years will be issued as a final record. Duplicate transcripts will also 
be issued if required after the payment of requisite fee and also as per norms in vogue. 
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12.0 Minimum Instruction Days: 

The minimum instruction days for each semester shall be 95 clear instruction days excluding the 
days allotted for tests/examinations and preparation holidays declared if any. 

13.0 Amendment of Regulations: 

The college may, from time to time, revise, amend or change the regulations, scheme of 
examinations and syllabi. However the academic regulations of any student will be same 
throughout the course of study in which the student has been admitted.  

14.0 Transfers 

There shall be no branch transfers after the completion of admission process. 

15.0 With holding of results: 

If the candidate has not paid any dues to the institute or if any case of in-discipline is pending 
against him, the result of the candidate will be with held and he will not be allowed for the next 
semester.  The issue of the degree is liable to be withheld in such cases. 

16.0 Transitory Regulations:  

Candidates who have discontinued or have been detained for want of attendance are eligible for 
admission to the same or equivalent subjects as and when subjects are offered, subject to 6.5 
and 2.0 

17.0 Rules of Discipline: 

17.1 Any attempt by any student to influence the teachers, Examiners, faculty and staff of 
controller of Examination for undue favours in the exams, and bribing them either for 
marks or attendance will be treated as malpractice cases and the student can be 
debarred from the college. 

17.2 When the student absents himself, he is treated as to have appeared and obtained zero 
marks in that subject(s) and grading is done accordingly. 

17.3 When the performance of the student in any subject(s) is cancelled as a punishment for 
indiscipline, he is awarded zero marks in that subject(s). 

17.4 When the student’s   answer book is confiscated for any kind of attempted or suspected 
malpractice the decision of the Examiner is final. 

18.0 General: 

18.1 The Academic Regulation should be read as a whole for the purpose of any 
interpretation. 

18.2 In the case of any doubt or ambiguity in the interpretation of the above rules, the 
decision of the College Academic Council is final. 

18.3 The Institute may change or amend the academic regulations or syllabi at any time and 
the changes or amendments made shall be applicable to all the students with effect from 
the dates notified by the Institute. 

18.4 Where the words “he”, “him”, “his”, occur in the regulations, they include “she”, “her”, 
“hers”. 
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M. Tech Structural Engineering 

COURSE STRUCTURE 
 M.Tech I Semester (Structural Engineering)                                              Regulation: 2012 

S. 
No 

Code Subject 

Scheme of 
instruction 

periods/week Credits 
Scheme of Examination 

Theory Practical 
Internal 
Marks 

External 
Marks 

Total 
Marks 

Theory 
1 

D0101121 
Advanced Engineering 
Mathematics 4 - 4 40 60 100 

2 D0102121 Theory of Elasticity & Plasticity 4 - 4 40 60 100 

3 D0103121 Matrix Analysis of Structures 4 - 4 40 60 100 

4 D0104121 
Computer Aided Analysis  & 
Design of Structural Elements 4 - 4 40 60 100 

5 D0105121 Advanced Concrete Technology 4 - 4 40 60 100 

6  
D0106121 
D0107121 
 
D0108121 
D0109121 
D0110121 
D0111121 
D0112121 

Elective- I 
a) Experimental Stress Analysis 
b) Optimization in Structural 

Design. 
c) Foundation Engineering 
d) Plastic Analysis and Design 
e) Forensic Engineering  
f) Rehabilitation Of Structures 
g) Pavement Analysis And 

Design 

4 - 4 40 60 100 

Practical 
7 D0191121 Structural Engineering Lab-1 - 3 2 40 60 100 

8 
D0192121 CAD Lab-I - 3 2 40 60 100 

9 
D0193121 Core  Comprehensive Viva-I - 3 2  50 50 

 Total 24 9 30 320 530 850 

 
 
 
 

 
M.Tech II Semester (Structural Engineering)                                              Regulation: 2012 

S. 
No 

Code Subject 

Scheme of 
instruction 

periods/week Credits 
Scheme of Examination 

Theory Practical 
Internal 
Marks 

External 
Marks 

Total 
Marks 

Theory 

1 D0113122 
Finite Element Method  in 
Structural Engineering 

4 - 4 40 60 100 
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2 D0114122 Theory and Analysis of Plates  4 - 4 40 60 100 
3 D0115122 Stability of Structures 4 - 4 40 60 100 

4 D0116122 
Structural Dynamics and 
Earthquake Resistant Design. 

4 - 4 40 60 100 

5 D0117122 
Advanced Design of RCC & 
Steel 

4 - 4 40 60 100 

6 

 
D0118122 
D0119122 
D0120122 
D0121122 
 
D0122122 
D0123122 
D0124122 
D0125122 

Elective- II 
a) Fracture Mechanics  
b) Pre-stressed Concrete  
c) Composite Materials. 
d) Pre-fabricated Concrete 

Structures  
e) Strategic Management 
f) Design of Bridge Structures 
g) Soil-Structure Interaction 
h) Smart Structures And 

Applications 

4 - 4 40 60 100 

Practical 
7 D0194122 Structural Engineering Lab-II - 3 2 40 60 100 
8 D0195122 CAD Lab-II - 3 2 40 60 100 

9 D0196122 Core  Comprehensive Viva-II - 3 2  50 50 

 Total 24 9 30 310 530 850 

M.Tech III Semester (Structural Engineering)                                             Regulation: 2012 

S. 
NO 

COURSE 
CODE 

SUBJECT 
 

ABBREVI
ATION 

CRE
DITS 

SCHEME OF 
INSTRUCTION 

PERIODS/WEEK 

DURATION 
OF END 

EXAM IN 
HOURS 

SCHEME OF EXAMINATION 
MARKS 

Th D*/T P END INTERNAL TOTAL 

1 D0197123 SEMINAR SEM 2 - - - - - 100 100 

TOTAL 02      

 
M.Tech IV Semester (Structural Engineering)                                             Regulation: 2012 

S. 
NO 

COURSE 
CODE 

SUBJECT 
 

ABBREVI
ATION 

CRE
DITS 

SCHEME OF 
INSTRUCTION 

PERIODS/WEEK 

DURATION 
OF END 

EXAM IN 
HOURS 

SCHEME OF EXAMINATION 
MARKS 

Th D*/T P END INTERNAL TOTAL 

1 D0198124 
PROJECT WORK PW 12 

- - - - - - - 

TOTAL 12      
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ADVANCED ENGINEERING MATHEMATICS  
M.TECH, I SEM (Structural Engineering) 

        Th T P C 
4 0 0 4 

Course Objectives:  To make the students to understand various methods to solve linear system 
of equations , the applications of partial differential equations  and to make use of these equations not 
only in mathematics but also in solving engineering problems. The students gain the knowledge of 
Applied Statistics, Fast Fourier Transforms and the importance of complex variables and also 
students will be able to solve partial differential equations by various numerical methods.  
Course s Outcomes: 

1) Students are able to understand and apply partial differential equations in solving 
hydrodynamics and fluid mechanics problems. 

2) Students shall apply numerical solutions in engineering, science and also in many 
branches of applied mathematics, e.g. in fluid dynamics; boundary layer theory and heat 
transfer quantum mechanics. 

3) Students are able to understand and apply   Fourier Transforms in many fields of learning 
such as mathematics, physical sciences and engineering. 

Unit 1:  Matrices and Linear System of Equations: Solutions of linear systems - Direct methods - 
Gauss Jordan elimination method - Triangularisation method - Choleskey method - Jacobi iteration 
method - Gauss Siedel iteration method   
Unit II:  Eigen values and Eigen vectors - Problems on Eigen values of symmetric tri -diagonal 
matrix- Jacobi’s method. 
Unit III:  Applied partial Differential Equations:  One-dimensional Heat equation and two-
dimensional Laplace Equation in Cartesian, cylindrical and spherical coordinates (problems 
having axial-symmetry) – Analytical solution by separation of variables technique. 
Unit IV:  Applied Statistics: Regression and correlation analysis – Curvilinear Regression – 
Non-linear curves – correlation coefficient – correlation of grouped bivariate data – coefficient 
of determination Multiple Regression – partial Regression coefficients.  
 Unit V: Analysis of Applied Statistics: Tests of significance – Analysis of variance for 
regression – Multiple correlation coefficients – Multiple linear regression with two independent 
variables 
Unit VI:  Complex Variables: Complex variables - Cauchy-Riemann equations - Laplace 
equation - Conformal transformations including Joukowski’s and Schwarz and Christoffel 
transformations. 
Unit VII:   Numerical Methods: Numerical solutions of partial differential equations - Laplace 
and Poisson equations by iteration method, heat equation by Schmidt method. 
Unit VIII:   Fast Fourier Transforms: Theory and Applications. 
Text Books:  
1. Dr.B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, New Delhi. 
2. N.P. Bali and M. Goyal, “Engineering Mathematics”, Laxmi Publishers, New Delhi 
3. “Basic Statistics” – Agarval, B.L., Wiley 1991, 2nd edition 
4. “Numerical Algorithms” – Krishnamurthy & Sen, Affiliated East-West Press, 1991, 2nd edition 
Reference Books: 

1. Erwin Kreyszig, “Advanced Engineering Mathematics”, Wiley Estern  
2. “Solutions of partial Differential Equations” – Duffy, D.G. CBS Publishers, 1988 
3. “Introductory Methods of Numerical Analysis” – Sastry, S.S. Prentice-Hall, 2nd Edition, 1992 
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THEORY OF ELASTICITY AND PLASTICITY 
M.TECH, I SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

Course Objectives: Student shall learn about (i) Plane stress and plane strain analysis 
(ii) Analysis of Stress and strain in three dimensions (iii) concepts of plasticity  

Course Outcomes: After completion of this course, the student shall understand 
(i) Two dimensional analysis of stress and strain (ii) Three dimensional analysis of stress and 
strain (iii) Theories of plastic flow, yield criterions and plastic hinge formation foe various 
sections 

Unit I: Introduction: Elasticity – Notation for forces and stresses – Components of stress – 
Components of strain – Hooke’s law. 
          Plane Stress and Plane Strain Analysis: Plane stress-plane strain-Differential equations 
of equilibrium – Boundary conditions – Compatibility equations – Stress function 
Unit II: Two Dimensional Problems in Rectangular Coordinates: Solution by polynomials-
Saint Venant’s principle – Determination of displacements – Bending of simple beams – 
Application of Fourier series for two dimensional problems – Gravity loading. 
               Two Dimensional Problems in Polar Coordinates : General Equation in polar co-
ordinates – Stress distribution symmetrical about an axis – Pure bending of curved bars – Strain 
components in polar coordinates – Displacements for symmetrical stress distributions. 
Unit III: Analysis of Stress and Strain in Three Dimensions: Introduction – Principal stresses 
– Stress ellipsoid and stress-director surface – Determination of the principal stresses – 
Determination of the maximum shearing stress – Homogeneous deformation – Principal axes of 
strain rotation – Differential equations of equilibrium – Conditions of compatibility. 
Unit IV: Strain Energy Methods: Total strain energy- complementary energy- principle of 
virtual work and total potential energy-Theorem of minimum potential energy, Theorem of 
minimum complementary energy, Griffith’s theory of rupture- Castiglione’s theorem-principle of 
least work. 
Unit V: General Theorems: General Theorems Differential equations of equilibrium – 
Conditions of Compatibility Determination of Displacement – Equations of Equilibrium in 
Terms of Displacements – Principle of Superposition – Uniqueness of Solution –Reciprocal 
theorem. 
Unit VI: Theory of Plasticity: 
Introduction- concepts and assumptions –Basic equations, Similarities and differences when 
compared with elasticity, idealized material behavior, various empirical stress-strain 
relationships, theories of plastic flow, yield criterions. 
Unit VII: Elastic perfectly plastic materials-thick cylinders, thick spheres, plastic hinge 
formation in beams of rectangular, T, circular cross sections, shape factors, reserved strength of  
Beam, elasto-plastic deflections of beams of rectangular cross sections, residual stresses, 
Introduction to strain hardening problems 
Unit VIII: Collapse load calculations for circular plates with axi-symmetric loadings 
Text Books: 

1. Timoshenko, S & Goodier “Theory of Elasticity”, Mc Graw Hill Book Company. 
2. Sadhu Singh “Theory of Elasticity and Plasticity”, Khanna Publishers.  
3. Introduction to Mechanics of Solids by Venkatraman & Patel  
4. Theory of Plasticity by Johnson & Mellor  
5.  Theory of Elasticity by Filonenko & Borodich  
6.    Theory of Plasticity by Prager.  
7.  Theory of Plasticity by Chakraborty 
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Reference Books: 
1. Popov “Advanced Strength of materials”, Mc Graw Hill Book Company. 
2. Martin H. Sadd “Elasticity Theory, Applications and Numeric” Elsevier India Pvt. Ltd. Academic Press, 

New Delhi. 
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MATRIX ANALYSIS OF STRUCTURES 

M.TECH, I SEM (Structural Engineering) 
         Th T P C 

4 0 0 4 
Course Objectives: 
 To formulate stiffness matrix or flexibility matrix for the given element or structure. 
 To solve for the unknown parameters of the structure using above matrix.  

Course Outcomes: 
 Graduates will develop the analysis knowledge by using the different analysis methods. 
  Able to know the static condensation, Compatibility condition, shear walls and Different 

types of very tall frames 
Unit I: Introduction of matrix methods of analysis – Static Indeterminacy and kinematic 

indeterminacy – Degree of freedom co-ordinate system – Structure idealization stiffness and 

flexibility matrices – Suitability  

Unit II: Element stiffness matrix for truss element, beam element and Torsional element- 

Element force - displacement equations Element flexibility matrix – Truss, Beam, frame and 

Torsional element – force Displacement equations.  

Unit III: Flexibility method – Strain energy and member forces – Deformation of a Structure 

Compatibility condition – Analysis of plane pin – jointed truss – continuous beams.  

Unit IV: Stiffness method – member and global stiffness equation – coordinate transformation 

and global assembly – structure stiffness matrix equation – analysis of simple pin jointed trusses 

– continuous beams – rigid jointed plane frames direct stiffness method for continuous beams 

and simple frames.  

Unit V: Stiffness method – development of grid elemental stiffness matrix – coordinates 

transformation. Examples of grid problems – tapered and curved beams – idealizing the beam 

stiffness solutions – curved beam element stiffness matrix. 

Unit VI: Additional topics in stiffness methods – discussion of band width – semi band width – 

static condensation – sub structuring – inertial and thermal stresses- Beams on elastic foundation 

by stiffness method.  

Unit VII: Multi-storied frames – shear walls necessity – structural behavior of large frames with 

and without shear wall – approximate methods of analysis of shear walls – tall structures – 

limitation of rigid frames with and without shear walls Different types of very tall frames.  

Unit VIII: Space frames – Analysis of in filled frames in tall building – Secondary effects in the 

analysis of tall building - effects of axial deformations – effect of shearing forces in the analysis 

of shear wall. 
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REFERENCES: 

1. Matrix analysis of structures- Robert E Sennet- Prentice Hall- Englewood cliffs-New Jercy 
2. Advanced structural analysis-Dr. P. Dayaratnam- Tata McGraw hill publishing company 

limited.  
3. Indeterminate Structural analysis- C K Wang 
4. Matrix methods of structural Analysis – Dr. A.S. Meghre & S.K. Deshmukh – Charotar 

publishing hour. 
5. Analysis of tall buildings by force – displacement – Method M.Smolira – Mc. Graw Hill. 
6. Foundation Analysis and design – J.E. Bowls. 
7. Basic Structural Analysis-CS Reddy 

  



RGM-R-2012 

RGMCET (AUTONOMOUS) REGULATIONS 2012-13 xiv 
 

COMPUTER AIDED ANALYSIS & DESIGN OF STRUCTURAL ELEMENTS  
M.TECH, I SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 
 

Course Objectives: 
 Analysis and Design of structural elements by using the C-program. 
Course Outcomes: 
 Able difference between the Conventional and CAD Design. 
 Able to write Algorithm and C - program for Analysis & design of structural elements. 

 
 

Unit I: Introduction to CAD and AutoCAD- Tasks and benefits in CAD – Difference between 
the Conventional and CAD Design – Capabilities of Designer vs Computer -computer 
Organization – CPU - Input devises- Cursor controlled devises- Plotters, Printers and other 
output devices – memory 
CAD software and hardware- Software - Work station- graphics terminals- Data base structure- 
Screen management- Menu handling- Dialogue boxes- soft key commands- Widow and view 
point- Solid modeling-wire modeling 
Unit II: Computer graphics- Graphic devices- Representation of images in computers- 
Transformation- Segmentation- Geometric modeling- Graphics programming- Computer aided 
drafting. 
Unit III: Algorithm and C - program for Analysis of Simply supported Beam with point load, 
uniform distributed load and uniformly varying load at different positions and different 
combinations.  
Unit IV: Program for design of singly reinforced beam, doubly reinforced Beam, one way and 
two way Slabs, Foundation, and Columns – short and long.  
Unit V: Finite difference method – Differential equation of beam and plates – solution of beam 
and plate problems – Boundary condition – Beams on elastic foundation. 
Unit VI: Beams on elastic foundation – Raft foundation supported on elastic sub grade – 
Solution using finite difference methods 
Unit VII Optimization Techniques: Brief review of optimization techniques for engineering 
design – Design steps in the software for optimal design. 
Unit VII: Linear Programming: Simplex Method: Standard form of Linear Programming 
Problem. Geometry of linear programming problems. Definitions and thermo – Solution of 
system of linear simultaneous equations – Additional applications 
 References: 

1. Computer Aided Design and Manufacturing : Mikel P. Groover & C.W. Zimers Jr. 
2. Matrix Analysis of Structures: M.B. Kanchi 
3. Foundation Design by Teng.  
4. Foundation Analysis and Design: J.E. Bowels 
5. Optimization Theory and applicaltion: S.S. Rao 
6. Theory of Plates and Shells: S. Timosenko 
7. Advanced Mechanics of Materials: Seeley and Smith 
8. Computer Programming and Engg. Analysis: I.C. Syal & S.P. Gupta 
9. Computer Aided Design: C.S. Krishna Murthy & S. Rawer.  
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ADVANCED CONCRETE TECHNOLOGY 
M.TECH, I SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

Course Objectives: 

 To equip the students to understand the properties of concrete and to familiarise the 
advances in concrete and concrete making so that the appropriate mixes and methods can 
be chosen according to the situation and to perform mix designs 

 To learn Non destructive evaluation  
Course Outcomes: 
 Clear idea regarding the Strengthening and stabilization Techniques, Repair and 

rehabilitation of structural elements, Fiber reinforced, Light weight, Fly-ash and High 
performance concretes. 

Unit I: Materials- Cement, Aggregates, mixing water soundness of aggregate- Fresh and 
hardened concrete: Admixtures- types of admixtures- purposes of using admixtures- chemical 
composition- effect of admixtures on fresh and hardened concretes- Natural admixtures. 

Unit II: Non destructive evaluation: Importance- Concrete behavior under corrosion, 
disintegrated mechanisms- moisture effects and thermal effects – Visual investigation- 
Acoustical emission methods- Corrosion activity measurement- chloride content – Depth of 
carbonation- Impact echo methods- Ultrasound pulse velocity methods- Pull out tests 

Unit III: Repair and rehabilitation of structural elements: Analysis, strategy and design- Material 
requirement- Material selection- Surface preparation- Reinforcing steel cleaning, repair and 
protection- Bonding repair materials to existing concrete- placement methods-  

Unit IV: Strengthening and stabilization- Techniques- design considerations- Beam shear 
capacity strengthening- Shear Transfer strengthening- stress reduction techniques- Column 
strengthening-flexural strengthening- Connection stabilization and strengthening Crack 
stabilization  

Unit V: Fibre reinforced concrete- Properties of constituent materials- Mix proportions, mixing 
and casting methods-Mechanical properties of fiber reinforced concrete- applications of fibre 
reinforced concretes 

Unit VI: Light weight concrete- Introduction- properties of light weight concrete- No fines 
concrete- design of light weight concrete 

Unit VII: Fly-ash concrete- Introduction- classification of fly-ash- properties and reaction 
mechanism of fly-ash- Properties of fly-ash concrete in fresh state and hardened state- Durability 
of fly-ash concretes.  

Unit VIII: High performance concretes- Introduction- Development of high performance 
concretes- Materials of high performance concretes- Properties of high performance concretes.  
REFERENCE:  

1. Concrete technology- Neville & Brooks 
2. Special Structural concrete- Rafat Siddique 
3. Concrete repair and maintenance illustrated- Peter H Emmons 
4. Concrete technology-M S Shetty 
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EXPERIMENTAL STRESS ANALYSIS 
M.TECH, I SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

 (Elective I) 
Course Objectives:  
 Discusses the various experimental techniques like photo elasticity, strain gauges, brittle 

coatings etc for the analysis of problems 
 To make students aware of various measurement & anlysis techniques, required 

instrumentation, experimental planning and procedures adopted in laboratory 
Course Outcomes: 
 Able to select & design the suitable experimental technique based on the problem 
Unit I: Strain measurement methods : Definition of strain and its relation to experimental 

determinations - properties of strain – Gauge systems – Mechanical, Optical, Acoustic and 
Pneumatic types.  

Unit II: Electrical resistance strain gages: Introduction – Wheatstone Bidge-gauge 
construction – strain gauge adhesives - mounting methods – gauge sensitivities and gage factor – 
performance characteristics of wire and foil strain gauges – environmental effects. 
Unit III: Analysis of strain gauge data: Introduction – the three element rectangular rosette – 
the delta rosette – correction for transverse sensitivity. 
Unit IV: Non – destructive testing: Introduction – objective of non destructive testing. 
Ultrasonic pulse velocity method – Rebound Hardness method (Concrete hammer) – application 
to assessment of concrete quality.  
Unit V: Brittle coating methods: Introduction – coating stresses – failure theories – brittle 
coating crack patterns – crack detection – types of brittle coatings – test procedures for brittle 
coating analysis – calibration procedures – analysis of brittle coating, data interpretation 
Unit VI: Theory of photo elasticity: Introduction – temporary double refraction – Index 
ellipsoid and stress ellipsoid – the stress optic law – effects of stressed model in a polariscope for 
various arrangements - fringe sharpening.  
Unit VII: Two dimensional photo elasticity: Introduction – Iso-chromatic fringe patterns – 
isoclinic fringe patterns – compensation techniques – calibration methods – separation methods – 
materials for photo-elasticity – properties of photo-elastic materials.  
Unit VIII: Model  design: Introduction – Model & Prototype - Factors influencing model design 
– scale factors and Model material properties – Methods of model design. 
REFERENCES: 

1. Experimental Stress Analysis- Riley and Dally  
2. Experimental Stress Analysis – Lee 
3. Experimental Stress Analysis- Sadhu Singh 
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OPTIMIZATION IN STRUCTURAL DESIGN 
M.TECH, I SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -I) 
Course Objectives: 
 To impart students with various techniques of structural optimization 
 To familiarize students with the applications of probability analysis and reliability 

techniques in structural engineering 
Course Outcomes:  
 Be able to know Application of Optimization techniques for simple structures of 

homogeneous materials. 
Unit I: Introduction: Introduction to optimization techniques -  Problem formation and objective 
function - Linear optimization - Geometry of linear programming - Simple algorithm - Duality in 
Linear Programming. 
Unit II: Classical optimization techniques: Differential calculus method, multi variable 
optimization by method of constrained variation and Lagrange multipliers (generalized problem) 
Khun-Tucker conditions of optimality  
Unit III: Fully stressed design and optimality criterion based algorithms- introduction, 
characteristics of fully stressed design theoretical basis- examples  
Unit IV: Non- Linear Optimization-I : One dimensional minimization methods - Exhaustic 
search, Dichotomous search and direct root methods 
Unit V: Non- Linear Optimization-II : Direct search method - Random search methods - Descent 
method – Steepest descent methods - Fletcher- Reeaves’ method, Davidon – Fletcher - Powell 
method 
Unit VI: Linear programming: Definitions and theorems- Simplex method- Duality in Linear 
programming- Plastic analysis and Minimum weight design and rigid frame  
Unit VII: Non- Linear Constrained Optimization: Cutting plane method and penalty function 
methods -Geometric plane programming - Dynamic Programming and integer programming. 
Application of Optimization techniques for simple structures of homogeneous materials -
Problem formulation for structures of non-homogeneous materials - Minimum weight design of 
structures using plastic theory. 
Unit VIII: Introduction to quadratic programming: Geometric programming- and dynamic 
programming- Design of beams and frames using dynamic programming technique 

REFERENCES 
1. Optimization Theory and Applications – S.S.  Rao, Wiley Eastern Limited, New Delhi 
2. Optimum structural design- Theory and applications- R H Gallergher and O C 

Zienkiewiez 
3. Operation Research - Taha 
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FOUNDATION ENGINEERING  
M.TECH, I SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -I) 
Course Objectives: 
 Provide through insight about shallow foundations, deep foundations, sheet pile walls, 

well foundations and solutions in problematic soils. 
 To equip the students to understand the analysis and design of various foundation 

systems required for various infrastructure projects 
Course Outcomes:  
 Be able to tackle and design foundation for the given structures. 

Unit I: Soil Exploration – Importance, Terminology and planning - Geophysical methods. 
Borings, location, spacing and depth, methods of boring including drilling, stabilization of 
boreholes, boring records. 
Unit II: Soil sampling – Methods of sampling -Types of samples and samplers- cleaning of bore 
holes, preservation, labeling and shipment of samples - Design considerations of open drive 
samplers. 
Unit III: Shallow Foundations –Bearing capacity – General bearing capacity equation, 
Meyerhof’s, Hansen’s and Vesic’s bearing capacity factors - Bearing capacity of stratified soils - 
Bearing capacity based on penetration resistance- safe bearing capacity and allowable bearing 
pressure. Design considerations including location and depth, Proportioning of shallow 
foundations- isolated and combined footings and mats - Design procedure for mats (Ref: IS -
2131 & IS 6403) 
Unit IV: Deep Foundations-: Pile foundations - Types of pile foundations- Estimation of bearing 
capacity of pile foundation by dynamic and static formulae - Bearing capacity and settlement 
analysis of pile groups - Negative skin Friction- Pile load tests 
Unit V: Pile foundations: Classification of piles-factors influencing choice-Load -carrying 
capacity of single piles in clays and sands using static pile formulae- α - β - and  - methods –
Dynamic pile formulae-limitations- Monotonic and cyclic pile load tests – Under reamed piles 
Unit VI: Pile groups -Efficiency of pile groups- Different formulae-load carrying capacity of pile 
groups in clays and sands – settlement of pile groups in clays and sands – Computation of load 
on each pile in a group. 
Unit VII: Well Foundations: Introduction-Depth of well foundation and bearing capacity-
Analysis of well foundation-Well sinking- Rectifying Tilts and shifts. 
Unit VIII: Foundations in Problematic Soils: Foundations in black cotton soils - Basic foundation 
problems associated with black cotton soils - Lime column techniques – Principles and execution 
- Under reamed piles – Principle of functioning of under reamed pile - Analysis  
REFERENCES 

1. Principles of Foundation Engineering by Braja M. Das. 
2. Soil Mechanics in Engineering Practice by Terzagi and Peck 
3. Foundation Design by Wayne C. Teng, John Wiley & Co., 
4. Foundation Analysis and Design by J.E. Bowles McGraw Hill Publishing Co., 
5. Analysis and Design of sub structures by Swami Saran 
6. Design Aids in Soil Mechanics and Foundation Engineering by Shanbaga 
      R. Kaniraj,Tata Mc. Graw Hill.                                           
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PLASTIC ANALYSIS AND DESIGN 

M.TECH, I SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -I) 
Course Objectives:  The course objective of this subject consists the Concepts of stress and 
strain relation of steel Moment curvature relation- basic difference between elastic and plastic 
analysis & Limit design Principles etc. 

 Course Outcomes: Be able to know the  shape factors, Basic limit design  principles, limit 
design theorems, application of limit design theorems, trial and error method, method of 
combining mechanisms, plastic moment & Design of Continuous Beams by using Plastic 
analysis and Design. 
Unit I: Introduction and basic hypothesis: Concepts of stress and strain – relation of steel 
Moment curvature relation- basic difference between elastic and plastic analysis with examples- 
Yield condition, idealizations, collapse criteria- Virtual work in the elastic-plastic state- 
Evaluation of fully plastic moment and shape factors for the various practical sections. 
Unit II: Analysis of structures for Ultimate Load: Fundamental Principles – Statically method of 
analysis – Mechanism method of analysis – Method of analysis, Moment check – Carry over 
factor –Moment Balancing Method. 
Unit III: Method of Limit Analysis: Introduction to limit analysis of simply supported fixed 
beams and continuous beams, Effect of partially fixity and end, invariance of collapse loads. 
Unit IV: Basic theorems of limit analysis, rectangular portal frames, gable frames, grids, 
superposition of mechanisms, drawing statistical bending moment diagrams for checks 
Unit V: Limit design Principles: Basic principles, limit design theorems, application of limit 
design theorems, trial and error method, method of combining mechanisms, plastic moment 
distribution method, load replacement method, continuous beams and simple frames designs 
using above principles. 
Unit VI: Deflection in Plastic beams and frames: Load deflection relations for simply supported 
beams, deflection of simple pin based and fixed based portal frames, method of computing 
deflections.  
Unit VII: Minimum weight Design: Introduction to minimum Weight and linear Weight 
functions- Foulkes theorems and its geometrical analogue and absolute minimum weight design 
Unit VIII: Design of Continuous Beams: Continuous Beams of uniform section throughout –
Continuous Beams with different cross-sections 

REFERENCES: 

1. Plastic Methods of Structural analysis- B G Neal, Chapman and Rall publications 

2. Plastic analysis and Design – C E Messennet, M A Seve  
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FORENSIC ENGINEERING 
M.TECH, I SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -I) 
Course Objectives: 
The course objective of this subject consists Natural Hazards Problems, Failure of Structures, 
and Modern Techniques of Retrofitting  
Course Outcomes: 
 Able to suggest the proper maintenance or repair technique to suit to the situation 
 
Unit I: Introduction-Definition-Accidents reconstruction-qualification of the forensic engineer-
Resource and professional organization. 
Unit II: Failure of Structures: Review of the construction theory – performance problems – 
responsibility and accountability. 
Unit III: Civil engineering investigation: Introduction- qualification of investigator-Activites in 
the investigation process-Site investigation and sample collection. 
Unit IV: Environmental Problems: Effect of corrosive environments, chemical and marine 
environments – pollution and carbonation problems – detection and measurement of corrosion 
durability of RCC structures. 
Unit V: Forensic photogrammetry: Introduction-photographic testimony- photographic 
technique-Measurements from photographic-Reconstruction methods 
Unit VI: Natural Hazards Problems: damage due to earthquakes and strengthening of buildings – 
provisions of BIS 1893 and 4326. 
Unit VII: Techniques for repair-surface repair-material selection-surface preparation –rust 
eliminators and polymers  - coating for rebar during repair – repair of cracks in concrete and 
masonry – methods of repair- epoxy injection, mortar repair for cracks-gunitinig  and 
shotcreting- Water proofing of concrete roofs. 
Unit VIII: Crack patterns- crack detection techniques – case studies – single and multistory 
buildings – Fiber optic method for prediction of structural weakness assessments 
References: 
 

1. Kenneth and Carper, Forensic Engineering. 
2. Dovkaminetzky, Design and Construction Failures, Galgotia Publication, New 

Delhi,2001 
3. Jacob Feld and Kenneth L Carper, Structural Failures, Wiley Europe\\ 
4. Raikar R.N., Diagnosis and treatment of Structures in Distress 
5.  Raina V.K., Bridge Rehabilitation 
6. Ransom W.H., Building Failures – Diagnosis and Avoidance –Champion.S- Failure and 

Repair of Concrete Structures  
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REHABILITATION OF STRUCTURES 

M.TECH, I SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -I) 
Objective: To provide the students the concept and applications of forensic engineering to 
failure analysis and damage mitigation of structures. Structural retrofitting and rehabilitation 
techniques are also presented. 
  
Unit I: Failure of Structures: Review of the construction theory – performance problems – 
responsibility and accountability. 
 
Unit II: Case studies – learning from failures – causes of distress in structural members – 
Design and material deficiencies – over loading 
 
Unit III: Diagnosis and Assessment of Distress: Diagnosis and Assessment of Distress: Visual 
inspection – non destructive tests – ultrasonic pulse velocity method – rebound hammer 
technique – ASTM classifications – pullout tests – Bremor test – Windsor probe test 
 
Unit IV: Crack patterns- crack detection techniques – case studies – single and multistory 
buildings – Fiber optic method for prediction of structural weakness assessments 
 
Unit V: Environmental Problems: Effect of corrosive environments, chemical and marine 
environments – pollution and carbonation problems – detection and measurement of corrosion 
durability of RCC structures. 
 
Unit VI: Natural Hazards Problems: damage due to earthquakes and strengthening of buildings – 
provisions of BIS 1893 and 4326. 
 
Unit VII: Modern Techniques of Retrofitting: Structural elements - first aid after a disaster – 
gunitin, jacketing– use of chemicals in repair – application of polymers – Ferro-cement, fiber 
composites and fiber reinforced concretes as rehabilitation materials – strengthening by pre-
stressing. 
 
Unit VIII: Case studies Of Retrofitting: s bridges – water tanks – cooling towers – heritage 
buildings – high rise buildings 
. 
References 
1. Dovkaminetzky, Design and Construction Failures, Galgotia Publication, New Delhi,2001 
2. Jacob Feld and Kenneth L Carper, Structural Failures, Wiley Europe. 
3. Raikar R.N., Diagnosis and treatment of Structures in Distress 
4. Raina V.K., Bridge Rehabilitation 
5. Ransom W.H., Building Failures – Diagnosis and Avoidance – 
6. Kenneth and Carper, Forensic Engineering. 
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PAVEMENT ANALYSIS AND DESIGN 
M.TECH, I SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -I) 

Course Objective 
 Different types of pavements commonly adopted for construction of low and high volume roads 

will be introduced.  The need for considering the structural and functional performance of 
pavements will be explained.  

 Various inputs required for design of new pavements such as climatic and traffic considerations, 
material characterization, analytical tools, etc will be discussed in detail.  

 Different methods of analysis and design of bituminous and concrete pavements will be 
discussed.  

 Evaluation of in-service pavements and design of overlays for in-service pavements will be 
covered in this course. 

 Course Outcomes: Able to know the analysis and design of bituminous and concrete 
pavements 
Unit – I: Factors Affecting Pavement Design: Variable Considered in Pavement Design, Types 
of Pavements, Functions of Individual Layers, Classification of Axle Types of Rigid Chassis and 
Articulated Commercial Vehicles, Legal Axle and Gross Weights on Single and Multiple Units, 
Tire Pressure, Contact Pressure, EAL and ESWL Concepts, Traffic Analysis: ADT, AADT, 
Truck Factor, Growth Factor, Lane, Directional Distributions & Vehicle Damage Factors, Effect 
of Transient & Moving Loads. 
Unit – II: Stresses in Pavements: Vehicle-Pavement Interaction: Transient, Random & 
Damping Vibrations, Steady State of Vibration, Experiments on Vibration, Stress Inducing 
Factors in Flexible and Rigid pavements. 
Unit –III : Stresses in Flexible Pavements: Visco-Elastic Theory and Assumptions, Layered 
Systems Concepts, Stress Solutions for One, Two and Three Layered Systems, Fundamental 
Design Concepts. 
Unit – IV: STRESSES IN RIGID PAVEMENTS: Westergaard’s Theory and Assumptions, 
Stresses due to Curling, Stresses and Deflections due to Loading, Frictional Stresses, Stresses in 
Dowel Bars & Tie Bars. 
Unit – V : Material Charateristics: CBR and Modulus of Subgrade Reaction of Soil, Mineral 
aggregates – Blending of aggregates, binders, polymer and rubber modified bitumen, Resilient, 
Diametral Resilient and Complex (Dynamic) Modulie of Bituminous Mixes, Permanent 
Deformation Parameters and other Properties, Effects and Methods of Stabilization and Use of 
Geo Synthetics. 
Unit –VI : Design of Flexible Pavements: Flexible Pavement Design Concepts, Asphalt 
Institute’s Methods with HMA and other Base Combinations, AASHTO, IRC Methods, 
Unit –VII : Design of Rigid Pavements: Calibrated Mechanistic Design Process, PCA, 
AASHTO & IRC Specifications, Introduction to Prestressed and continuously Reinforced 
Cement Concrete Pavement Design, Rigid Pavement Design for Low Volume Rural Roads. 
Unit – VIII : Pavement Evaluation Techniques:  Functional and structural evaluation of 
pavements, Concept of roughness, International Roughness index, Measurement of Roughness 
using different types of equipment, structural evaluation of in –service pavements using 
Benkelman beam and falling weight Deflect meter  methods. 
REFERENCES: 
1. Design of Functional Pavements, Nai C. Yang, McGraw Hill Publications  
2. Concrete Pavements, AF Stock, Elsevier, Applied Science Publishers  
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3. Principles of Pavement Design, Yoder.J.&Witczat Mathew, W. John Wiley & Sons Inc  
4. Pavement Analysis & Design, Yang H. Huang, Prentice Hall Inc.  
5. Pavement and Surfacings for Highway & Airports, Micheal Sargious, Applied Science Publishers Limited.  
6. IRC Codes for Flexible and Rigid Pavements design  

7. Dynamics of Pavement Structures, G. Martineek, Chapmen & Hall Inc.   
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STRUCTURAL ENGINEERING LAB - I 
M.TECH, I SEM (Structural Engineering) 

         Th T P C 
0 0 3 2 

  Course Objectives: 
 Provides knowledge in  testing on cement, fine ,coarse aggregate and Mix Design 
methods 

Course Outcomes: 
 An ability to do tests on cement, fine & coarse aggregate & Mix Design methods so that 

they can idea in quality control department. 
1.      Study of effect of water/cement ratio on workability and strength of concrete. 
2. Study of effect of aggregate/cement ratio on strength of concrete. 
3. Study of effect of fine aggregate/coarse aggregate ratio on strength and permeability of 

concrete. 
4. Mix Design methods: (a) I.S. Code method (b) ACI Code method. 
5. Study of stress-strain curve of concrete for different mixes and different rates of loadings. 
6. Study of Correlation between cube strength, cylinder strength, split tensile strength and 

modulus of rupture. 
7. Study of stress-strain curve for high tensile steel. 
8. Study of behavior of under reinforced and over-reinforced beam in flexure. 
9. Study of behavior of steel beam under flexure. 
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CAD LAB -I  
M.TECH, I SEM (Structural Engineering) 

         Th T P C 
0 0 3 2 

Course Objective:  
 Students are expected to use important software’s used in the field of structural 

Engineering for analysis, design and drafting. Exposure to commercial software tools for 
analysis, design and research like ABAQUS, MATLAB,C-LANGUAGE. 

1. Application of Gauss elimination Technique to solve coupled linear algebraic equations;  
2. Application of Newton Raphson Technique to solve coupled non-linear algebraic 

equations;  
3. Finding out the roots of an algebraic equation using “Interval-having”;  
4. Integration of ordinary differential equation using “Explicit Euler integration” algorithm;  
5. Integration of ordinary differential equation using “Renga-ktta(forth-order)” algorithm;  
6. Finding out the Eigen values of a matrix;  
7. Finding out the Rank of a matrix; Finding out the Inverse of a matrix;  
8. Bubble point calculation using “Interval-having” algorithm.  
9. Bubble point calculation using “Newton-Raphson” Technique;  
10. Parameter estimation using least-square technique 
11. Bending Moment & Shear Force for Simply supported beam with given loading 
12. Bending Moment & Shear Force for Cantilever beam with given loading 
13. Design of RCC Beam, RCC one way slab, Design of Column 

Note: The aforesaid problems have to be solved by writing codes in ‘C/MATLAB/SCILAB’ 
language. 
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FINITE   ELEMENT   METHOD IN STRUCTURAL ENGINEERING 
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

Course Objectives: 
 To understand and applying the finite element method for various Civil Engg 

applications.  
 To learn different concepts of finite element methods and to generate the stiffness 

matrices for different element 
Course Outcomes: 
 Able to generate Stiffness matrix for bar element, find shape function for one dimentional 

element, generate element stiffness and nodal load matrices for 3-node triangular element 
and four node rectangular elements.  

 formulation isoparametric elements for 2D analysis -formulation of CST element, 4 –
noded and 8-noded iso- parametric quadrilateral elements –Lagrangian and Serendipity 
elements.  

  Formulation of 4-node iso-parametricaxi-symmetric element 
Unit – I:  Introduction-Concepts of FEM –steps involved –merits &demerits –energy 
principles –Discretization –Rayleigh –Ritz method of functional approximation. 
Unit – II:  Principles of Elasticity: Stress equations-strain displacement relationships in 
matrix form-plane stress, plane strain and Axi-symmetric bodies of revolution with axi 
symmetric loading 
Unit – III:  One Dimensional FEM-Stiffness Matrix for Beam and Bar elements shape 
functions for one-D elements –static condensation of global stiffness matrix-solution –Initial 
strain and temperature effects. 
Unit – IV:  Two Dimensional FEM-Different types of elements for  plane stress and plane 
strain analysis –Displacement models –generalized coordinates-shape functions-convergent and 
compatibility requirements –Geometric Invariance –Natural coordinate system-area and volume 
coordinates-Generation of element stiffness and nodal load matrices –static condensation. 
Unit – V:  Iso-parametric formulation-Concept, Different iso-parametric elements for 2-D 
analysis-Formulation of 4-noded and 8-noded iso-parametric quadrilateral elements –Lagrangian 
elements-serendipity elements. 
Unit – VI:  Axi-symmetric analysis –bodies of revolution- axi-symmetric modeling –strain 
displacement relationship-formulation of axi-symmetric elements. 
Unit– VII:  Three Dimensional FEM-Different 3-D elements, 3D strain –displacement 
relationship- formulation of hexahedral and iso-parametric solid element. 
Unit – VIII:  Non-liner FE analysis – Introduction- Non-linearity – Material Non-linearity – 
Geometric Non- linearity – various methods of modeling 
REFERENCES: 
1. Concepts and applications of Finite Element Analysis – Robert D. Cook, Michael E Plesha, 

John Wiley & sons Publications 
2. A first course in the Finite Element Method – Daryl L. Logan, Thomson Publications. 
3. Introduction to Finite Elements in Engineering- Tirupati R. Chandrupatla, Ashok D. 

Belgunda, PHI publications 
4. Fundamentals of Finite Element Analysis- David V. Hutton, Tata McGraw-Hill 
5. Finite element Analysis- Theory and programming – C.S. Krishna Murthy, Tata Mc Gra Hill. 
6. Finite element Analysis – P.Seshu, PHI 
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THEORY AND ANALYSIS OF PLATES  
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

Course Objectives: Student shall learn about the analysis of Rectangular & Circular plates 
subjected to various loading conditions with different boundary conditions.  Derive the 
governing differential equations for orthotropic plates and plates subjected for Simultaneous 
bending and Stretching. 
Course Outcomes: After completion of this course, the student shall be able to 

(i) Analyze Rectangular and circular plates subjected to various loading conditions 
(ii) Derive the governing differential equations for orthotropic plates and plates subjected to 
simultaneous bending and stretching. 
(iii) Also understand the various Numerical and approximate methods for Analysis of plate 
problem. 

Unit I: Introduction to thin plates: Introduction to thin plates under small deflection theory - 
Kirchoff’s assumptions - Lame’s parameters- Development of strain - Displacement 
relationships - stress-strain relationships - Force-displacement equations and equilibrium 
equations in curvilinear co-ordinates - Lame’s parameters u,v,w equations - variational principles 
and its applications to plate problems - Study of various boundary conditions. 

Unit II: Derivation of Plate Equations for: In plane bending and transverse bending effects 
Unit III: Rectangular plates: Plates under various loading conditions like concentrated, U.D.L. 
and hydro static pressure - Navier and Levy’s type of solutions for various boundary conditions. 

Unit IV: Circular Plates: Symmetrically loaded circular plates under various loading 
conditions, annular plates. 

Unit V: Equations of Equilibrium: Derivation of stress resultants, Principles of membrane 
theory and bending theory. 

Unit VI: Plates under Simultaneous Bending and Stretching:  Derivation of the governing 
equation and application to simple cases. 

Unit VII: Orthotropic Plates: Derivation of the governing equation, applications to grillage 
problems as equivalent orthotropic plates. 

Unit VIII: Numerical and Approximate Methods: Energy solutions by variational methods 
and finite difference of analysis for plate problems 

Text Books : 

1. Timoshenko, S. and Woinowsky, “Theory of Plates and Shells”, Mc Graw  Hill Book 
Company. 

Reference Books: 

1. Szilard, R. “Theory and Analysis of Plates”, Prentice Hall Inc. 
2. N.K.Bairagi, “Plate Analysis”, Khanna Publishers, Delhi. 
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STABILITY OF STRUCTURES 
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

Course Objectives: 
 This is an introductory course to understand elastic buckling of bars, Buckling of a bar on 

elastic foundation & Buckling of Simply Supported Rectangular Plates etc. 
Course Outcomes: 

 Able to know the Critical stress diagram and buckling of bars, beams and plates . 

 

Unit I: Beam columns: Differential equation for beam columns – Beams column with 
concentrated loads – continuous lateral load – couples – Beam column with built in ends – 
continuous beams with axial load – application of Trigonometric series – Determination of 
allowable stresses.  

Unit II: Elastic buckling of bars : Elastic buckling of straight columns – Effect of shear stress on 
buckling – Eccentrically and laterally loaded columns –Sway &  Non Sway  mode - Energy 
methods – Buckling of a bar on elastic foundation – Buckling of bar with intermediate 
compressive forces and distributed axial loads – Buckling of bars with change in cross section – 
Effect of shear force on critical load – Built up columns – Effect of Initial curvature on bars – 
Buckling of frames – Sway & Non Sway mode.  

Unit III: Inelastic Buckling: Buckling of straight bars – Double modulus theory Tangent 
modulus theory.  

Unit IV: Experiments and design formulae: Experiments on columns – Critical stress diagram – 
Empirical formulae of design – various end conditions – Design of columns based on buckling. 

Unit V: Mathematical Treatment of stability problems: Buckling problem orthogonality relation 
– Ritz method – Timeshinko method, Galerkin method. 

Unit VI: Torsional Buckling: Pure torsion of thin walled bars of open cross section  – Non  
uniform torsion of thin walled bars of open cross section  - Torsional buckling – Buckling of 
Torsion and Flexure.  

Unit VII: Lateral Buckling of simply supported Beams: Beams of rectangular cross section 
subjected for pure bending, Buckling of I Section subjected to pure bending.  

Unit VIII: Buckling of Simply Supported Rectangular Plates: Derivation of equation of plate 
subjected to constant compression in two directions and one direction. 

REFERENCES: 
1. Theory of Elastic stability by Timshenko & Gere-Mc Graw Hill 
2. Stability of Metal Structures by Bleinch – Mc Graw Hill 
3. Theory of beam columns Vol I by Chem. & Atsute Mc. Graw Hill.  
4. Theory of Stability of Structures by Alexander    Chases.  
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 STRUCTURAL DYNAMICS AND EARTHQUAKE RESISTANT DESIGN 
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

Course Objectives: 
 To impart in depth knowledge of structural behaviour under dynamic loads and thus to 

establish foundation for acquiring principles of seismic design 
 To make students capable of analyzing and designing various types of structures exhibiting 

ample safety under probable earthquakes  
Course Outcomes: 
 This course motivates the students to give the knowledge of earth quakes i.e. causes & 

effects from these  ideas they can design the structure by considering the seismic loads to 
with stands. 

 
Unit I: Introduction to Structural Dynamics:  Fundamental objective of Dynamic analysis – 
Types of prescribed loadings – methods of Discretization – Formulation of the Equations of 
Motion.  
Unit II: Theory of Vibrations: Introduction – Elements of a Vibratory system – Degrees of 
Freedom of continuous systems    - Oscillatory motion – Simple Harmonic Motion – Free 
Vibrations of Single Degree of Freedom (SDOF) systems – Undamped and Damped – Critical 
damping – Logarithmic decrement – Forced vibrations of SDOF systems – Harmonic excitation 
– Dynamic magnification factor – Band width.  

Unit III:  Single Degree of Freedom System:  Formulation and Solution of the equation of 
Motion – Free vibration response – Response to Harmonic, Periodic, Impulsive and general 
dynamic  loadings – Duhamel integral.  

Unit IV: Multi Degree of Freedom System:  Selection of the Degrees of Freedom – Evaluation of 
Structural Property Matrices – Formulation of the MDOF equations of motion  - Undamped free 
vibrations – Solution of Eigen value problem for natural frequencies and mode shapes – Analysis 
of dynamic response  - Normal coordinates –  

Unit V: Continuous Systems: Introduction – Flexural vibrations of beams – Elementary case – 
Equation of motion – Analysis of undamped free vibration of beams in flexure – Natural 
frequencies and mode shapes of simple beams with different end conditions. 

Unit VI: Introduction to Earthquake Analysis: Introduction – Excitation by rigid base translation 
– Lumped mass approach of  SDOF and MDOF systems –  

Unit VII: I.S. Code methods of analysis. Terminology- general principles of design criteria- 
Seismic coefficient method- Design criteria for various applications- Multistoried buildings-  
Bridges - Dams and Embankments- Retaining walls 
Unit VIII: Sesmic Evaluation of RC buildings – Condition assessment   Field Evaluation 
Identification and assessment of concrete -. Sesmic retrofitting R.C.C and masonary building – 
Ductile detailing for earth quake resistant construction. I.S. Codal Provisions 

REFERENCES: 

1. Dynamics of Structures by Claugh  & Penzien. 
2. Structural Dynamics A K Chopra 
3. Earth quake  resistant Design of Structure – P.Agarwal, M.Shikhande 
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ADVANCED DESIGN OF  RCC & STEEL 
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 
 

  
Course Objectives: 
The course objective of this subject consist of Design of retaining wall, cantilever, counter fort, 
RCC water, circular, rectangle tank, chimney. 
Course Outcomes: 
 Graduates will develop the designing  knowledge  
 Able to design the different element which is listed in course.  
 
Unit I: Design of RCC Retaining walls such as cantilever and counter fort. 
Unit II: Design of RCC water tanks, Circular and rectangular types. 
Unit III: Design of steel water tanks 
Unit IV: Introduction to silos concepts of loading and Design 
UnitV: Introduction to Chimney concept of loading and design 
Unit VI: Introduction to concrete bridges, IRC loading, slab bridges   design concepts. 
Unit VII: Estimation of Crack width in R.C.Members: Introduction- Factors affecting Crack 
width in beams - Mechanism of Flexural cracking Calculation of crack widths - Simple 
Empirical method - Estimation of Crack width in beams by IS456 of BS8110- Shrinkage and 
Thermal Cracking 
UNITVIII: DESIGN OF REINFORCED CONCRETE DEEP BEAMS: Introduction - Minimum 
Thickness - Steps of Designing deep beams - Design by IS 456 - Design according to British 
Practice - ACI Procedure for design of deep beams - Checking for local failures - Detailing of 
deep beams 
 
TEXT BOOKS: 

1. Advanced Reinforced concrete structures by Vargheesh, Pranties Hall of India Pvt. Ltd. 
2. Design drawing of concrete and steel structures by N.Krishna Raju University Press 

2005. 
3. Reinforced concrete structures Vol-2 by by B.C.Punmia, Ashok Kumar Jain and Arun 

Kumar Jain, Laxmi, publications Pvt. Ltd., New Delhi 
REFERENCES: 

1. Essentials of Bridge Engineering by D.John son Victor, Oxford and IBM publication Co., 
Pvt. Ltd. 

2. Reinforced concrete design by S.U, Pillai and D.Menon, Tata Mc.Ghrawhill Publishing 
Company 

3. Advanced Reinforced Concrete Design by P.C. Varghese, Prentice Hall India. 
Note: Relevant IS: codes and tables are permitted for examination 
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FRACTURE MECHANICS 
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -II) 
Course Objectives: 
 This is an introductory course to understand the modes of failure & crack pattern 

Course Outcomes: 
 Able to know the Applications of Fracture Mechanics to Concrete structures. 

Unit I: Introduction: Fundamentals of elastic and plastic behaviour of materials- stresses in a 
plate with a hole – Stress Concentration factor- modes of failure- Brittle fracture and ductile 
fracture- history of fracture mechanics-Griffiths criteria of cracks- mode I, mode II and mode III 
failure. 
Unit II: Principles of Linear Elastic Fracture Mechanics: SOM vs Fracture Mechanics -stressed 
based Criteria for fracture- Stress Intensity Factors- KI     KII and KIII – Critical stress Intensity 
Factors, KIc  KIIc and  KIIc – crack tip plastic zone – Erwin’s plastic zone correction -Critical 
crack length-Load carrying capacity of a cracked component- Design of components based on 
fracture mechanics. 
Unit III: Griffith’s criteria- Criteria for crack propagation -Energy release rate , GI  GII and  GIII - 
Critical energy release rate GIc ,  GIIc and  GIIIc – surface energy - R curves – compliance- J-
Integrals:  
Unit IV: Material characterisation by Crack Tip Opening Displacements (CTOD)- Crack Mouth 
Opening Displacement (CMOD)- Critical crack tip opening displacement (CTODc) –critical 
Crack Mouth Opening Displacement (CMODc)-Determination of fracture parameters. 
Unit V: Experimental determination of fracture parameters- KIc , GIc, CTODc and critical J-
Integral.-for brittle and quasi brittle materials  like concrete  and rock- Specimen geometry . 
Unit VI: The crack tip plastic zone: The Irwin plastic zone correction- The Dugdale approach- 
The shape of the plastic zone- Plane stress versus plane strain- Plastic constraint factor- The 
thickness effect 
Unit VII: Nonlinear Fracture Mechanics for mode I quasi- brittle fracture(Concrete): General 
quasi-brittle fracture-Ficticious crack approach - Hillerborg’s Fictitious crack model-Bazanth’s 
crack band model- Effective elastic crack approach-Two Parameter model- Bazanth’ Size effect 
model-effective crack model-softening-  
Unit VIII: Applications of Fracture Mechanics to Concrete structures: Size effect on nominal 
strength-Tension ,Bending, Shear and torsion  of RRC members-Concrete dams- Interfacial 
fracture mechanics- 
REFERENCES  
1. Engineering Fracture Mechanics- S.A. Meguid, Elsevier Applied Science Publications. 
2. Elementary engineering fracture mechanics – David Broek – Sijthoff & Noordhoff – 

Alphenaan den Rijn – Netherlands. 
3. Elements of Fracture Mechanics – Prasanth Kumar, wiley Eastern Publications 
4. Fracture Mechanics: Fundamentals and applications – T. L. Andrason, PhD, CRC 

publications 
5. Fracture Mechanics of Concrete: Applications of fracture mechanics to concrete, Rock, and 

other quasi-brittle materials, Surendra P. Shah, Stuart E. Swartz, Chengsheng Ouyang, John 
Wiley & Son publications. 

6. Fracture mechanics of concrete structures – Theory and applications – Rilem Report – Edited 
by L. Elfgreen – Chapman and Hall – 1989. 
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PRESTRESSED CONCRETE 
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -II) 
Course Objectives: 
 For certain Structural elements RCC may not provide required strength. One of the 

alternatives to get the high strength is by using Pre stressed concrete. This course 
discusses methods & systems of   & post tensioned members, Different systems of pre 
stressing, losses of pres stressing members, analysis of section for flexure, design of 
section for flexure & shear & deflection. 

Course Outcomes: 
 Able to design and test any pre stressing or post tensioned members suitable for Civil 

Engg applications. 

Unit I: Introduction - General principles of Pre-stressing- Pre-tensioning and Post tensioning- 
Advantages and limitations of Pre-stressing concrete- Materials- High strength concrete and high 
tensile steel and their characteristics- I S codal provisions- Methods and systems of Pres-
stressing- Pre tensioning and Post tensioning methods- Different systems of Pre-stressing like 
Hoyer systems- Magnel systems, Freyssinet system and Gifford Udall system. 

Unit II: Analysis of prestress and Bending stresses: Assumptions – Analysis of prestress – 
Resultant – stress at a section – pressure line – concept of load balancing – stresses in tendons. 

Unit III: Losses of Pre-stressing- Loss of Pre-stress in pre-tensioned and post tensioned 
members due to various causes like elastic shortening of concrete, shrinkage of concrete, creep 
of concrete, Relaxation of steel, slip in anchorage- bending of members and frictional losses 

Unit IV: Deflections of pre-stressed concrete beams: Importance of control of deflections- 
factors influencing deflections- short term deflections of un cracked member – prediction of long 
term deflections 

Unit V: Flexural, shear; torsional resistance and design of Prestressed concrete section. Types of 
flexural failure – code procedures-shear and principal stresses – Prestressed concrete members in 
torsion – Design of sections for flexure, Axial Tension, Compression and bending, shear, Bond  
– Introduction to Limit state Design of Prestressed concrete for flexure. 

Unit VI: Analysis of end blocks: By Guyon’s method and Magnel’s method, Anchorage zone 
stresses- Approximate method of design- anchorage zone reinforcement- transfer of pre stresses- 
pre tensioned members 

Unit VII: Composite sections: Introduction-Analysis for stresses- differential shrinkage- general 
design considerations  

Unit VIII: Statically Indeterminate Structures: Introduction - Advantages and disadvantages of 
continuity - Layouts for continuous beams -Primary and secondary moments - Elastic analysis of 
continuous beams - Concordant cable profile - Design of continuous beams. 

REFERENCES: 
1. Prestressed Concrete- N. Krishna Raju  
2. Prestressed Concrete- S. Ramamrutham 
3. Prestressed Concrete- P. Dayaratnam  
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COMPOSITE MATERIALS 
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -II) 
Course Objectives: 
 The course objective of this subject consists of Introduction & Classification of Composite 

materials, Micromechanics & thermo elastic properties etc. 
Course Outcomes: 
 This course motivates the students to give the knowledge of Composite materials. 

Unit I: Classification of Composite materials. Introduction to composite materials, including 
fabrication processes, properties, design concepts, assembly, and applications.  

Unit II: Polymer Matrix Composites (PMC’s) Metal Matrix Composites (MMC’s) Ceramic 
Matrix Composites (CMC’s) 

Unit III: Elastic properties and stress-strain relations –fracture behavior -Dispersion 
strengthened particle reinforced and fiber reinforced composite laminates - elastic anisotopic 
properties, the directional dependence of different properties, and the mechanical properties of 
thin laminates. 

Unit IV: Properties of matrix and reinforced materials-orthotropic coefficients needed for design 
activities, the Hill-Tsai failure criterion,  

Unit V: Bending and torsion of composite beams, and the bending of thick composite plates 

Unit VI: Micromechanics and principles of strengthening 

Unit VII: Fabrication methods and structural applications of different types of composite 
materials - thermo elastic properties  

Unit VIII: Failure analysis and the bonding of cylinders, sandwich beam buckling and flexure 
shear, and vibrations in composite plates 

 
REFERENCES: 
1. Engineering Mechanics of composite materials by Isaac M. Daniel and H. Thomas Hahn 

2. An introduction to composite materials by by D. Hull and T.W. Clyne 

3. The Theory of Composites - Graeme W. Milton- Cambridge 
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PRE-FABRICATED CONCRETE STRUCTURES  
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -II) 
Course Objectives : Student shall learn about introduction to prefabricated structures, 
Functional Design Principles, design of Floors, Stairs, Roofs and Walls, Industrial buildings. 

Course Outcomes : After completion of this course, the student shall understand 

 (i) Functional Design Principles of Pre-Fabricated Structures 
 (ii) Design of Floors, Stairs, Roofs and Walls 
 (iii) Design of Industrial buildings    

Unit I: Types of RC Prefabricated Structures:  Long wall and cross wall large panel 
buildings- One way and two way prefabricated slabs - Framed buildings with partial and curtain 
walls, single storey industrial buildings with trusses and shells - Crane – Gantry systems. 
Unit II: Functional Design Principles: Modular coordination – Standardization - Disuniting, 
Diversity of prefabricates – Production – Transportation – Erection - Stages of loading and codal 
provisions - Safety factors - Material properties -  Deflection control - Lateral load resistance - 
Location and types of shear walls. 
Unit III: Floors, Stairs and Roofs: Types of floor slabs - Analysis and design example of cored 
and panel types and two-way systems - Staircase slab design.  
Unit IV: Roofs: Types of roof slabs and insulation requirements - Description of joints, their  
behavior and requirements -  Deflection control for short term and long term loads - Ultimate 
strength calculations in shear and flexure. 
Unit V: Walls: Types of wall panels - Blocks of large panels – Curtain partition and load bearing 
walls -Load transfer from floor to wall panels - Vertical loads - Eccentricity and stability of wall 
panels - Design curves - Types of wall joints, their behavior and design - Leak prevention, Joint 
sealents, sandwich wall panels. 
 Unit VI: Industrial Buildings-I: Components of single storey industrial sheds with crane 
gantry systems - Design of R.C. Roof Trusses - Roof panels.  
Unit VII: Industrial Buildings-II: Design of R.C. Crane - Gantry Girders - Corbels and 
columns -Wind bracing design. 
Unit VIII: Cylindrical, Folded Plate and Hyper Prefabricated Shells: Erection and joining - 
Joint design - Hand book based design. 
Text Books : 

1. Marashev, V.I.Sigalov, E.Y.Baikov, U.N., “Design of RC Structures”, Mir Publishers, 
Moscow. 

Reference Books: 

1.    B.Leweicki, “Building with Large Prefabrication”, Elsevier Publishing Co. 
2. “SERC, Design & Construction of Prefabricated Residential & Industrial Buildings”, 

Organized by SERC, Chennai. 
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STRATEGIC MANAGEMENT 
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -II) 
Course Objectives:  
 Student shall learn about Management, Entrepreneurship, Communication Skills, Quality 

and Customer Care. 
Course Outcomes:  
 After completion of this course, the student shall have the ability to manage an 

organization,  ability to take decisions in crisis and ability to bring change when it is 
necessary in an organization.   

Unit I: Basics of Management: Scientific management: Fredrick Winslow Taylor; Henry 
foyal’s Administrative Management; Managerial Roles; Managerial skills.  

Unit II: Managing Change: Need for change; Paradigm shifts; Organization inertia; Leadership 
committed to change; Strategy of managing change; case studies highlighting steps needed for  
managing change successfully. 

Unit III: Crisis Management: Contingencies; contingency planning; Visualizing possible 
majors Problems for the organization in the foreseeable future; preparing an organization and its 
staff to Deal with such problems; case studies. 

Unit IV: Innovation and Creativity: Encouraging creativity at all levels; Innovation; key for 
future Leadership; Innovation for product; process or the organization itself; Increment 
improvement v/s Quantum jump.  

Unit V: Entrepreneurship: Need of the hour: Entrepreneurship; developing qualities for 
Entrepreneurship; Calculated Risk; Entrepreneurship within an organization. 
Work study and Re-engineering: Productivity; Methods of improving productivity by changes in 
The manufacturing process as well as by better utilization of assts; Re-engineering the product 
process as well as the organizational set up. 
Unit VI: Managing Intangibles: Management at different levels in an organization; 
Organizational culture; Leadership effective leadership for overall success; Motivation; 
Developing a diverse Workforce; Negotiations within the organization; Attitudes and Behavior. 
Unit VII: Communication Skills: Communication Basic: Written and Verbal communication, 
Presentation skill, Meetings and their effective; organization; Dealing / Interacting with 
Customers.  
Unit VIII: Quality and Customer Care: Quality Management; Reliability of product; Defect 
and Defect Analysis; Total Quality; Economics of Quality; Quality Standards and ISO-9000; 
Customer care and important outcome of quality and quality relationship. 
Suggested Books:  

1. Principles of Management by Charles WL Hill and steven L Mcshane; Tata  
McGrawh-Hill’ New Delhi; 2008 

2. Principles of Management by PC Tripathi and PN Reddy; Tata McGrawh-Hill’ New  
Delhi; 1991. 

3. Organizational Behavior by John W. Newstrom and Keith Danis; Tata McGrawhHill’ 
New Delhi; 2002 
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DESIGN OF BRIDGE STRUCTURES 
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -II) 
Course Objectives: 
 To develop an understanding of and appreciation for basic concepts in proportioning and 

design of bridges in terms of aesthetics, geographical location and functionality.  
 To help the student develop an intuitive feeling about the sizing of bridge elements, ie. 

develop a clear understanding of conceptual design.  
 To understand the load flow mechanism and identify loads on bridges.  
 To carry out a design of bridge (like box culvert, T-beam bridge etc.,) starting from 

conceptual design, selecting suitable bridge, geometry to sizing of its elements  
Course Outcomes:  

 From this course student were learning how the bridges are classified & what loadings are 
coming on bridges, what are the elements of bridges and designs, so this knowledge helps 
very much in the practical point of view. 

Unit I: Introduction- Hydraulic factors in bridge design and importance- Computation of peak 
flood flow- methods- catchments – small- mid size and large- river channels- Determination of 
peak discharge- Hydraulic geometry verses waterways, linear waterways- Economical spans-
Afflux- Scour (Ref: IRC-SP-13, IRC-5, IRC-78). 
Unit II: Design loads on Minimum depth of foundation bridges- Dead load vehicle load live 
load, impact factor, wind load, longitudinal form-centrifugal forces- Buoyancy water current 
forces- Thermal forces- deformation and horizontal forces- erection stresses- Seismic forces 
(Ref: IRC-6). 
Unit III: Pipe culvert- Flow pattern in pipe culvers- culvert alignment- culvert entrance 
structure- Hydraulic design and structural design of pipe culverts- reinforcements in pipes .(Ref: 
IRC: SP-13) 
Unit IV: SUPER STRUCTURE: Slab bridge- Wheel load on slab- effective width method- slabs 
supported on two edges- cantilever slabs- dispersion length- Design of interior panel of slab- 
Pigeaud’s method- design of longitudinal girders- Guyon-Messonet method- Hendry Jaegar 
method- Courbon’s theory. (Ref: IRC-21), voided slabs 
 Unit V: T-BEAM BRIDGES – Introduction – wheel load analysis – B.M. in slab – Pigaud‟s 
theory – 
Analysis of longitudinal girders by Courbon‟s theory working stress design and detailing of 
Reinforced concrete T-beam bridges for IRC loading.. 
Unit VI: Plate girder bridges- Elements of plate girder and their design-web- flange- 
intermediate stiffener- vertical stiffeners- bearing stiffener- design problem 
Unit VII: Composite bridges- Composite action- shear connectors- composite or transformed 
section- design problem. (Ref: IRC:Section-VI) 
Unit VIII: Sub structure- Abutments- Stability analysis of abutments- piers- loads on piers – 
Analysis of piers- Design problem(Ref: IRC-13, IRC-21, IRC-78). 
REFERENCES: 
1. Design of concrete bridges- Aswini, Vazirani, Ratwani 
2. Essentials of bridge engineering- Jhonson Victor D 
3. Design of bridges- Krishna Raju 
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SOIL-STRUCTURE INTERACTION 
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -II) 
Course Objectives: 
 To understanding soil-foundation interaction problems..  
 To understanding Classification of finite beams in relation to their stiffness 
 To understanding foundation problems 

Course Outcomes:  
 From this course student were learning Analysis of soil response models, Basic 

foundation problems associated with black cotton soils etc. 
Unit I: Soil-Foundation Interaction: Introduction to soil-foundation interaction problems, Soil 
behavior, Foundation behavior, Interface behavior, Scope of soil foundation interaction Analysis, 
soil response models, Winkler, Elastic continuum, two parameter elastic models, Elastic plastic 
behavior, Time dependent behavior.  

Unit II: Beam on Elastic Foundation- Soil Models: Infinite beam, Two parameters, Isotropic 
elastic half space, Analysis of beams of finite length, Classification of finite beams in relation to 
their stiffness. 

Unit III: Plates on Elastic Medium: Thin and thick plates, Analysis of finite plates, Numerical 
analysis of finite plates, simple solutions.  

Unit IV: Elastic Analysis of Pile: Elastic analysis of single pile, Theoretical solutions for 
settlement and load distributions, Analysis of pile group, Interaction analysis, Load distribution 
in groups with rigid cap.  

Unit V: Laterally Loaded Pile: Load deflection prediction for laterally loaded piles, Subgrade 
reaction and elastic analysis, Interaction analysis, Pile-raft system, Solutions through influence 
charts. 

Unit VI: Foundations in Problematic Soils: Foundations in black cotton soils - Basic 
foundation problems associated with black cotton soils - Lime column techniques – Principles 
and execution  

Unit VII: Under reamed piles – Principle of functioning of under reamed pile - Analysis and 
structural design of under reamed pile –  

Unit VIII: Use of Cohesive Non Swelling (CNS) layer below shallow foundations. 

References  
1. Selva durai, A. P. S, Elastic Analysis of Soil-Foundation Interaction, Elsevier, 1979.  
2. Poulos, H. G., and Davis, E. H., Pile Foundation Analysis and Design, John Wiley, 1980.  
3. J.E. Bowles, “Foundation analysis and design”, McGraw Hill 1996 
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SMART STRUCTURES AND APPLICATIONS 
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
4 0 0 4 

(Elective -II) 
Course Objectives: 

 To understanding  the passive and active systems 
 To understanding the different types of smart materials. 

Course Outcomes:  
 From this course student were learning Characteristics and behavior of smart materials, 

sensor & control systems. 

Unit I: Introduction to passive and active systems – need for active systems – smart systems – 
definitions and implications - active control and adaptive control systems – examples.  

Unit II:  Components of smart systems– system features and interpretation of sensor data – pro 
active and reactive systems – demo example in component level – system level complexity  
Unit III: Materials used in smart systems – characteristics of sensors – different type’s smart 
materials   
Unit IV: Characteristics and behavior of smart materials – modeling smart materials – examples.  
Unit V: Control Systems – features – active systems – adaptive systems.  
Unit VI: Electronic, thermal and hydraulic type actuators – characteristics of control systems – 
application examples 
Unit VII: Of sensors and control systems – modeling features – sensor-response integration  
Unit VIII: Processing for proactive and reactive components – FE models – examples 
References  
1. Srinivasan, A.V. and Michael McFarland, D., Smart Structures: Analysis and Design,  
Cambridge University Press, 2000.  
2. Yoseph Bar Cohen, Smart Structures and Materials 2003, the International Society for  
Optical Engineering 2003.  
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STRUCTURAL ENGINEERING LAB-II 
M.TECH, II SEM (Structural Engineering) 

         Th T P C 
0 0 3 2 

Course Objective:  
 To learn about various non-destructive testing methods, strain measuring devices and 

transducers.  
Course Outcomes: 
 Able to conduct and monitor various types of non-destructive test, strain measurement 

test etc. 
 Able to select type method to adopt based on application. 

Importance of experimental methods, similitude laws and design of experiments, some simple 
measuring instruments,  
Strain gages - principles and applications, mechanical, optical and electrical strain gages, 
semiconductor strain gages, strain recording instruments.  
Transducers - LVDT, piezoelectric sensors, accelerometers, load cells etc. 
Non-destructive testing;  
Permeability test (Chloride) 
Use of laser for stress measurement.  
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CAD LAB-II 
M.TECH, II SEM (Structural Engineering) 

Th T P C 
0 0 3 2 

Objective: Students are expected to learn important software used in the field of structural 
engineering for analysis, design and drafting. Exposure to commercial software tools for 
analysis, design and research like STAAD, E-TAB, ABAQUS, MATLAB 
 
Exercises on Concrete Structures: - 

1.  Analysis, design and detailing of solid slabs in a typical floor for a residential 
building 

2. Analysis, design and detailing of beams in a typical intermediate floor of a multi-
storey building 

3. Analysis, design and detailing of circular ring beam supporting an overhead water 
tank 

4. Analysis, design and detailing of a ribbed slab floor system- Generation of 
interaction curves for RC rectangular columns 

5. Design of slender columns subject to biaxial bending 
6. Analysis, design and detailing of shear walls- considering shear wall-frame 

interaction in a tall RC structure subject to wind loading-  
7. Application of strut-and-tie method to design and detail various RC elements and 

junctions. 
Exercises on Metal Structures: - 

1. Design of Steel Industrial Building  
2. Design of roof trusses  
3. Design of Steel Multi-storey Building 
4. Design of Material Handling system  
5. Design of steel Bridge  
6. Design of pre-engineered buildings. 
7. Design of storage structures  
8. Design of towers 

 
References 
1. Arthur. H. Nilson, David Darwin and Charles W Dolan, Design of Concrete Structures, Tata 

McGraw Hill, 2004 
2. Parker and Paulay T, Reinforced Concrete Structures, John Wiley & Sons, New York 
3. Macleod, I.A, Shear Wall Frame Interaction. A design aid with commentary Portland Cement 

Association. 
4. IS 456 :2000, Indian Standard for Plain and Reinforced Concrete- Code of Practice, BIS, 

New Delhi 
5. IS 13920 : 1993, Indian Standard for Ductile Detailing of Reinforced Concrete Structures 

subjected to Seismic Forces - Code of Practice, BIS, New Delhi 
6.    Gaylord, Design of steel structures, McGraw Hill, New York. 
7. Dayaratnam, P., Design of steel structures, Wheeler Pub. 
Students are required to prepare a record of the experiments conducted in the laboratory and the 
same shall be certified by the faculty in charge of the lab class and the head of the department 
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SEMINAR  
CREDITS: 2 

Objective: 
To enhance the self-learning capacity of students and enable them to make a comprehensive 
approach to new and upcoming areas of technology. Also to impart training to students to face 
audience and present their ideas and thus creating in them self esteem and courage. 
Individual students are required to choose a topic of their interest from Structural Engineering 
related topics preferably from outside the M.Tech. syllabus and give a seminar on that topic 
about 30 minutes. For Seminar 100 marks shall be for Internal evaluation. The candidate has to 
secure a minimum of 50 marks to be declared successful. The assessment will be made by a 
board consisting of HOD and two Internal experts at the end of III semester. Each student shall 
submit two copies of a write up of his/her seminar topic in a prescribed format. One copy shall 
be returned to the student after duly certifying it by the chairman of the assessing committee and 
the other will be kept in the departmental library. Internal assessment marks are awarded based 
on the relevance of the topic, presentation skill, quality of the report and participation. 
Internal assessment: 100 marks 
Evaluation shall be based on the following pattern: 
Report (Relevance, Literature content, organization): 50 marks 
Presentation, Discussion: 50 marks 
Total: 100 marks 
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MASTERS RESEARCH PROJECT PHASE I 
 
Objective: To improve the professional competency and research aptitude by touching the 
specific areas which otherwise not covered by theory or laboratory classes. The project work 
aims to develop the work practice in students to apply theoretical and practical tools/techniques 
to solve real life problems related to industry/field and current research. 
The project work can be analysis and design projects of innovative nature or experimental 
investigation or numerical simulations or a combination of these. Appropriate software 
developments with sufficient literature contributions can also be taken up. Each student will be 
allotted with a faculty as guide. In specific cases student may consult with an external guide with 
the prior consents of internal guide and head of the department. In this semester, students are 
expected to finalize appropriate topic of research, complete the required literature survey and 
about 25% of the objectives of their intended research. 
Internal continuous assessment:  
The marks of internal continuous assessment will be based on interim reviews/evaluations by the 
Guide along with evaluation committee consisting of two other internal faculty members. 
Guide: Evaluation committee 
First review  
Second review  
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SEMESTER 4 
MASTERS RESEARCH PROJECT PHASE II 

Master Research project phase II is a continuation of project phase I started in the third semester. 
Towards the end of the semester there would be a pre-submission presentation to the evaluation 
committee to assess the quality and quantum of the work done. This would be a prequalifying 
exercise for the students for getting approval by the departmental committee for the submission 
of the thesis. At least one technical paper is to be prepared for possible publication in journal or 
conference. The technical paper is to be submitted along with the thesis. The final evaluation of 
the project will be external. 
Internal Continuous assessment:  
Guide Evaluation committee 
First review  
Second review  
Semester End Examination:  
Project Evaluation by external examiner:  
Viva Voce by external and internal examiner:  

 


