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GR 22 Regulations              M.Tech I Year I semester 

MATRIX METHODS IN STRUCTURAL ANALYSIS   (GR22D5001) 

 

UNIT - I  

Introduction to matrix methods of analysis - Static indeterminacy and kinematic 

indeterminacy - degree of freedom - coordinate system - structure idealization stiffness 
and flexibility matrices - suitability element stiffness equations - elements flexibility 
equations - mixed force - displacement equations - for truss element, beam element and 

tensional element. Transformation of coordinates - element stiffness matrix - and load 
vector - local and global coordinates 
 

UNIT - II  

Stiffness Matrix Assembly of Structures and its Applications to Simple Problems: Direct 

Stiffness method, Matrix in Global Coordinates, Boundary Conditions, Solution of 
Stiffness Matrix Equations. 
 

UNIT - III  

Analysis of Beams, Plane Trusses, Plane Rigid Jointed frames using flexibility method 

 

UNIT - IV  

Analysis of plane truss - continuous beam - plane frame and grids by stiffness matrix 

methods. 
 

UNIT - V  

Special analysis procedures - Static condensation and sub structuring - initial and thermal 
stresses. Shear walls- Necessity - structural behaviour of large frames with and without 

shear walls - approximate methods of analysis of shear walls. 
 

TEXT BOOKS:  
1 . William Weaver J.R and James M.Geve, Matrix Analysis of Frames structures, CBS    
     publications, Delhi 2004.  

2.  Ashok.K.Jain, Advanced Structural Analysis, New Channel Brothers, 1996.  
3.  C.S.Reddy, Structural Analysis, 3rd edition, 2010.  

 
REFERENCES:  

 

1. Kanchi, Matrix Structural Analysis, 1995.  
2. J.Meek, Matrix Methods of Structural Analysis, 3rd edition, 1980.  

3. Ghali and Neyveli, Structural Analysis, 3rd edition , December, 1990. 



          
DEPARTMENT OF CIVIL ENGINEERING (STRUCTURAL 

ENGINEERING) 

      

          

I M. Tech (GR-22) - I 
Semester 

  AY: 2022-
23 

   wef 26-10-2022  

Day/Hour 09:00-10:00 10:00-11:00 11:00-
12:00 

12:00-01:00 01:00-02:00 02:00-03:00 03:00-04:00 Room No.  

MONDAY   MMSA LUNCH    Theory/ Tutorial 4203 

TUESDAY      MMSA  Lab 4205 (SD Lab) 
/4108&4110(ACT 

Lab) 

WEDNESD
AY 

MMSA       M.Tech Co-ordinator  

THURSDA
Y 

MMSA         

FRIDAY        Dr. V Srinivasa 
Reddy (1117) 

 

SATURDA
Y 

         

          

Sub. Code  Subjects    Faculty 
Name 

  Almanac  

GR22D500
1 

Matrix methods in structural 
analysis 

  Dr. G V V Satyanarayana (842)  1st Spell of Instruction 26-10-2022 to 22-12-
2022 

GR22D500
2 

Advanced Solid Mechanics    Dr.V.Srinivas Reddy (Dr.VSR-1117)  1st Mid-term 
Examinations 

23-12-2022 to 29-12-
2022 

GR22D500
4 

Advanced Concrete Technology   Dr.V.Mallikarjun Reddy (Dr.VMR-
807) 

 2nd Spell of 
Instruction 

30-12-2022 to 28-02-
2023 

GR22D500
6 

Analytical and Numerical methods for Structural 
Engineering 

 Mr.V.Naresh Kumar Varma (1359)  2nd Mid-term 
Examinations 

01-03-2023 to 07-03-
2023 

GR22D500
9 

Structural 
Design Lab  

   Mr.C.Vanadeep (Mr.CV-1645)/Mr.C.Vivek 
Kumar(1500)/Mrs.P.Sirisha(Mrs.PS-1524) 

Preparation 08-03-2023 to 14-03-
2023 

GR22D501
0 

Advanced Concrete Technology Lab    Mr.Kusuma Veera Babu (Mr.KVB-
1650)/Mr.V.Ramesh(1646)/Mr.PVVSSR Krishna 

(Mr.PVVSSRK-1562) 

End Semester 
Examinations/  

(Theory/ Practicals) 
Regular/Supplementar
y 

15-03-2023 to 01-04-
2023 

GR22D501
1 

Research Methodology and IPR   Dr. Mohammed Hussain(Dr.Mohd.H-
861) 

   

GR22D515
3 

English for Research Paper Writing   Dr.R.Lakshmi Kanthi (Dr.LRK-718)    
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Bachupally, Kukatpally, Hyderabad – 500 090. (040) 6686 4440 

 

 

Name of the Program: M.Tech (Structural Engineering)                                        Year: I

    
 

Course/Subject: MATRIX METHODS IN STRUCTURAL ANALYSIS   

Course Code: GR22D5001 

 

Program Educational Objective’s 

PEO 1:  

Graduates of the program will equip with professional expertise on the theories, process, 
methods and techniques for building high-quality structures in a cost-effective manner.  

PEO 2:  

Graduates of the program will be able to design structural components using contempory 

software and professional tools with quality practices of international standards.  

PEO 3:  

Graduates of the program will be effective as both an individual contributor and a member of 
a development team with professional, ethical and social responsibilities.  

PEO 4:  

Graduates of the program will grow professionally through continuing education, training, 

research, and adapting to the rapidly changing technological trends globally in structural 
engineering. 

 



 

Gokaraju Rangaraju Institute of Engineering and Technology 

(Autonomous) 
Bachupally, Kukatpally, Hyderabad – 500 090. (040) 6686 4440 

 

 

Name of the Program: M.Tech (Structural Engineering)                                                    Year: I

    

 
Course/Subject: MATRIX METHODS IN STRUCTURAL ANALYSIS   

Course Code: GR22D5001 

 

Programme Outcomes 

Graduates of the Civil Engineering programme will be able to  

PO 1: An ability to independently carry out research / investigation and development to solve  
           practical problems 
 

PO 2: An ability to write and present a substantial technical report / document. 
 

PO 3: Students should be able to demonstrate a degree of mastery over the area as per the  
           specialization of the program. The mastery should be at a level higher than the requirements  
           in the appropriate bachelor's. 

 
PO 4: Possesses critical thinking skills and solves core, complex and multidisciplinary structural  
           engineering problems. 

 
PO 5: Assess the impact of professional engineering solutions in an environmental context along with  

          societal, health, safety, legal, ethical and cultural issues and the need for sustainable  
          development. 
 

PO 6: Recognize the need for life-long learning to improve knowledge and competence. 
 



-  

Gokaraju Rangaraju Institute of Engineering and Technology 
(Autonomous) 

Bachupally, Kukatpally, Hyderabad – 500 090. (040) 6686 4440 
 

 

COURSE OBJECTIVES 

                                               
Academic Year                        :  2022-23    
 

Semester                                   :     I     
 
Name of the Program: M.Tech (Structural Engineering)                                                   Year: I         

 
Course/Subject: Matrix Methods in Structural Analysis                          Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana                                    Dept.: Civil Engineering  
 

Designation: PROFESSOR 
 
On completion of this Subject/Course the student shall be able to: 
 

S.No Objectives 
1 To learn how to idealize statically and kinematically determinate and indeterminate Structures 

and their ill effects. 

2.  To learn the difference between local and global co-ordinates systems and its role in 

preparation of stiffness matrix. 

3 To understand the effective usage of flexibility matrix method in statically indeterminate 

structures. 

4 To understand the effective usage of stiffness matrix method in kinematically indeterminate 

structures. 

5  To understand about static condensation and sub structuring. To learn about shear walls and 

their role in multi storied structures. 

 
 Signature of HOD        Signature of faculty 
 
Date:          Date: 
 
 
Note: Please refer to Bloom’s Taxonomy, to know the illustrative verbs that can be used to state the objectives. 



 

Gokaraju Rangaraju Institute of Engineering and Technology 
(Autonomous) 

Bachupally, Kukatpally, Hyderabad – 500 090. (040) 6686 4440 
 

COURSE OUTCOMES 

Academic Year                        :  2022-23    
 

Semester                                   :     I   
 

Name of the Program: M.Tech (Structural Engineering)                                                                  Year: I 
   
Course/Subject: Matrix Methods in Structural Analysis                                    Course Code: GR22D5001 

 

                                            

Name of the Faculty: Dr.GVV Satyanarayana                                                        Dept.: Civil Engineering 
 
Designation: PROFESSOR. 

 
The expected outcomes of the Course/Subject are: 
 

S.No Outcomes 
1 Evaluate the static and kinematic indeterminacy and generate stiffness and flexibility matrices.  

2 Analyse the skeleton structures using stiffness method under different coordinate system. 

3 Use flexibility matrix method to analyse different structures. 

4 Use stiffness matrix method to analyse different structures. 

5 Analyse various types of structural members using special analysis procedures and shear walls 

in multi storied constructions 

 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
 
 
Note: Please refer to Bloom’s Taxonomy, to know the illustrative verbs that can be used to state the outcomes. 
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M.Tech (Structural Engineering ) 

I Year I Semester 

Academic Year 2022-23 

S.No Student Name Roll No 

1 ADDAGATLA MAHESHKUMAR 22241D2001 

2 AHMED ABDUL AZEEM 22241D2002 

3 BAIRAPAKA BHARAT 22241D2003 

4 BARLAPUDI ACHSAHKEERTHANA 22241D2004 

5 CHAKALI SOWMYA 22241D2005 

6 CHAPPIDI NARESH 22241D2006 

7 DANTHALA HARIDEEPKUMAR 22241D2007 

8 DEVIREDDY ANISH 22241D2008 

9 DHARAVATHNAGENDAR 22241D2009 

10 GANGAPURAM SUSHANTH REDDY 22241D2010 

11 JEREPOTHULARAVALIKA 22241D2011 

12 KADABOHINASAIPAVAN 22241D2012 

13 KASUMURU BHARAT KUMAR 22241D2013 

14 MACHARLA SRINIVAS 22241D2014 

15 MALLI SREENIVASULU 22241D2015 

16 SHAIK ABDUL MUQEED 22241D2016 

17 SHAIK ZABI ULLAH 22241D2017 

18 SONWANE SAHILSHIVAJIRAO 22241D2018 

19 LINGAM LAKSHMI NARAYANA 22241D2019 



 

Gokaraju Rangaraju Institute of Engineering and Technology 
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Bachupally, Kukatpally, Hyderabad – 500 090. (040) 6686 4440 
 

 

                           GUIDELINES TO STUDY THE COURSE / SUBJECT                                              
 

Academic Year                            :   2022-23 
 

Semester                                       :    I     
 
Name of the Program: M.Tech (Structural Engineering)                Year:   I     

 
Course/Subject: Matrix Methods in Structural Analysis   Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana                     Dept.: Civil Engineering 
 

Designation: PROFESSOR 
 

 
Guidelines to study the Course/ Subject: Structural Analysis 
 

Course Design and Delivery System (CDD): 

 The Course syllabus is written into number of learning objectives and outcomes. 

 These learning objectives and outcomes will be achieved through lectures, assessments, 
assignments, experiments in the laboratory, projects, seminars, presentations, etc. 

 Every student will be given an assessment plan, criteria for assessment, scheme of evaluation and 
grading method. 

 The Learning Process will be carried out through assessments of Knowledge, Skills and Attitude by 
various methods and the students will be given guidance to refer to the text books, reference books, 

journals, etc.   
The faculty be able to –  

 Understand the principles of Learning 

 Understand the psychology of students 

 Develop instructional objectives for a given topic 

 Prepare course, unit and lesson plans 

 Understand different methods of teaching and learning  

 Use appropriate teaching and learning aids 

 Plan and deliver lectures effectively 

 Provide feedback to students using various methods of Assessments and tools of Evaluation 

 Act as a guide, advisor, counselor, facilitator, motivator and not just as a teacher alone 

 
Signature of HOD        Signature of faculty 
 

Date:          Date: 
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COURSE SCHEDULE 

 
 

Academic Year                             :   2022-23 
 
Semester                                       :      I     

 
Name of the Program: M.Tech (Structural Engineering)   Year: I   
 

Course/Subject: Matrix Methods in Structural analysis     Course Code: GR22D5001 

                                            

Name of the Faculty:  Dr.GVV Satyanarayana                                Dept.: Civil Engineering 
 
Designation: PROFESSOR 

 

                                             
The Schedule for the whole Course / Subject is: 

 
S. No. 

 
Description 

Duration (Date) Total No. 
Of 

Periods 
From To 

1. 

 

Unit – I Introduction to Matrix methods of  

             Analysis 

26-10-22 15-11-22 12 

2. 
 

Unit- II Assembly of stiffness matrices 16-11-22 29-11-22 08 

3. 

 

Unit-III Introduction about Flexibility matrix 

method(Force Method) And application to 
indeterminate beams 

30-11-22 19-12-22 11 

4. Unit-IV Introduction about stiffness matrix 

method(Displacement Method) And application 
to indeterminate beams 

20-12-22 12-01-23 11 

5. 
 

Unit-V Special analysis procedures  Introduction 
about special analysis procedures, static 

condensation and sub structuring in structures 

17-01-23 13-02-23 15 

 
Total No. of Instructional periods available for the course:  57 Hours / Periods 

 



 

Gokaraju Rangaraju Institute of Engineering and Technology 
(Autonomous) 

Bachupally, Kukatpally, Hyderabad – 500 090. (040) 6686 4440 
 

 

                                                  SCHEDULE OF INSTRUCTIONS  

COURSE PLAN 

 

Academic Year                        :  2022-23    

 
Semester                                   :    I                                 UNIT NO.: I TO V 

 
Name of the Program: M.Tech                                             Year: I     
 

Course/Subject: Matrix Methods in Structural Analysis                      Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana                                          Dept.: Civil Engineering 
 
Designation: PROFESSOR 
 

 
Unit 
No. 

 
Lesson 

No. 

 
Date 

No. of 
Periods 

 
Topics / Sub-Topics 

Objectives & 
Outcomes 

Nos. 

References 
(Text Book, Journal…) 
Page Nos.: ____to 
____ 

 
1. 

 
1. 

26-10-2022 

1 

Unit – I Introduction to 

Matrix methods of 

Analysis - Introduction 

about Matrix Methods in  
Structural analysis 

1 & 1 Structural Analysis by 
S.S.Bhavikati ,  
Advanced Structural 
Analysis by 
Asohk.K.Jainn and 
Structural analysis by 
C.S.Reddy 

  
2. 

27-10-2022 
1 

Determination of Static 

indeterminacy of  structures 

1 & 1  

  
3. 

31-10-2022 
1 

Determination of Kinematic 
indeterminacy of structures 

1 & 1  

  
4. 

01-11-2022 
1 

Determination of DOF of 
given structures 

1 & 1  

  
5. 

02-11-2022 
1 

Explain the co-ordinate 
system 

1 & 1  

  
6. 

03-11-2022 
1 Structure idealization 1 & 1  

 
 

7. 

07-11-2022 

1 
Differentiate & relation 

between Stiffness & 
Flexibility Matrix methods 

1 & 1  

 
 

8. 

08-11-2022 

1 
Explain general equations 

for Flexibility & stiffness 
matrix methods 

1 & 1  

 
9 

09-11-2022 
1 

Derivation of displacement 

equations for truss element 

1 & 1  



 

10 

10-11-2022 

1 
Discuss on element stiffness 

matrix, local and Global 
coordinates 

1 & 1  
 

 11 14-11-2022 1 Discuss old question papers 1 & 1  

 12 15-11-2022 1 Solved old question papers 1 & 1  

 

 
Unit 
No. 

 
Lesson 

No. 

 
Date 

No. of 
Periods 

 
Topics / Sub-Topics 

Objectives & 
Outcomes 

Nos. 

References 
(Text Book, 
Journal…) 
Page Nos.: ____to 
____ 

2. 
 

1. 

16-11-2022 

1 

Unit- II Assembly of 
stiffness matrices 

2 & 2 Structural Analysis by 
S.S.Bhavikati ,  
Advanced Structural 
Analysis by 
Asohk.K.Jainn and 
Structural analysis by 
C.S.Reddy 

  
2. 

17-11-2022 
1 

Local matrix and global matrix 
for load  

2 & 2  

 
 

 
3. 

21-11-2022 
1 

Displacement vectors 
(Stiffness matrix in global 
coordinates) 

2 & 2  

  
4. 

22-11-2022 
1 

Explain direct stiffness 

method 

2 & 2  

 
 

5. 

23-11-2022 
1 

General procedure of 
assembly of stiffness 

matrices 

2 & 2  

  
6. 

24-11-2022 
1 

Discuss on boundary 
conditions 

2 & 2  

 7. 28-11-2022 1 Discuss old question papers 2 & 2  

 8. 29-11-2022 1 Solved old question papers 2 & 2  

 

 

 

 

 

 

 

 

 

 

 



 
Unit 
No. 

 
Lesson 

No. 

 
Date 

No. of 
Periods 

 
Topics / Sub-Topics 

Objectives 
& 

Outcomes 
Nos. 

References 
(Text Book, 
Journal…) 
Page Nos.: ____to 
____ 

3. 
1. 
 

30-11-2022 

1 

Unit-III Introduction about 

Flexibility matrix method( 
Force Method)  

3 & 3 Structural Analysis by 
S.S.Bhavikati ,  
Advanced Structural 
Analysis by 
Asohk.K.Jainn and 
Structural analysis by 
C.S.Reddy 

 

2. 

01-12-2022 
1 

 Flexibility matrix approach 

to statically  indeterminate 
beams 

3 & 3  

 

3. 

05-12-2022 

1 

Methodology to calculate 
redundant forces of beam at 

joints using Flexibility matrix 
method 

3 & 3  

 

4. 

06-12-2022 

1 

Methodology to calculate 

redundant forces of beam 
using flexibility matrix 

method 

3 & 3  

  
 

5. 

07-12-2022 

1 

Analyze continuous beams by 
using flexibility matrix 
methods carrying with 

different loads 

3 & 3  

 

 
6. 

08-12-2022 

1 

Analyze continuous beams by 
using flexibility matrix 

methods carrying with 
different loads and sinking 
supports 

3 & 3  

 
 

7. 

12-12-2022 

1 

Analyze plane truss by using 

flexibility matrix methods 
carrying with different loads 

3 & 3  

 
 

8. 

13-12-2022 

1 

Analyze plane frame by using 

stiffness matrix methods 
carrying with different loads 

3 & 3  

  
9. 

14-12-2022 
1 

Discuss old question papers 3 & 3  

 10. 15-12-2022 1 Solved old question papers 3 & 3  

  
11. 

19-12-2022 
1 Solved old question papers 3 & 3  

 

 

 

 

 



 
Unit 
No. 

 
Lesson 

No. 

 
Date 

No. of 
Periods 

 
Topics / Sub-Topics 

Objectives 
& 

Outcomes 
Nos. 

References 
(Text Book, Journal…) 
Page Nos.: ____to ____ 

4. 

1. 
 

20-12-2022 

1 

Unit-IV Introduction about 
stiffness matrix method 
(Displacement Method)  

4 & 4 Structural Analysis by 
S.S.Bhavikati ,  
Advanced Structural 
Analysis by 
Asohk.K.Jainn and 
Structural analysis by 
C.S.Reddy 

 
 

2. 

21-12-2022 
1 

 Flexibility matrix approach 

to kinematically  
indeterminate beams 

4 & 4  
 

 

3. 

22-12-2022 

1 

Methodology to calculate 

support moments of beam at 
joints using stiffness matrix 
method 

4 & 4  

 

4. 

02-01-2023 

1 

Methodology to calculate 

redundant forces of beam 
using stiffness matrix method 

4 & 4  

 

5. 

03-01-2023 

1 

Analyze continuous beams by 

using stiffness matrix 
methods carrying with 
different loads 

4 & 4  

 
 

6. 

04-01-2023 

1 

Analyze continuous beams by 
using stiffness matrix 
methods carrying with 

different loads and sinking 
supports 

4 & 4  

 
 

7. 

05-01-2023 
1 

Analyze plane truss by using 

stiffness matrix methods 
carrying with different loads 

4 & 4  

 
 

8. 

09-01-2023 
1 

Analyze plane frame by using 
stiffness matrix methods 

carrying with different loads 

4 & 4  

  
9. 

10-01-2023 
1 Discuss old question papers 4 & 4  

  
10. 

11-01-2023 
1 

Solved old question papers 4 & 4  

 11. 12-01-2023 1 Solved old question papers 4 & 4  

 

 

 

 

 

 



 
Unit 
No. 

 
Lesson 

No. 

 
Date 

No. of 
Periods 

 
Topics / Sub-Topics 

Objectives 
& 

Outcomes 
Nos. 

References 
(Text Book, Journal…) 
Page Nos.: ____to ____ 

5.  

 
1. 

17-01-2023 

1 

Unit-V Introduction about 
Special analysis procedures 

5 & 5 

Structural Analysis by 
S.S.Bhavikati ,  
Advanced Structural 
Analysis by 
Asohk.K.Jainn and 
Structural analysis by 
C.S.Reddy 

 
2. 

18-01-2023 1 What is static condensation? 5 & 5  

 
3. 

19-01-2023 1 Explain its importance with 
suitable example 

5 & 5  

 
4. 

23-01-2023 1 What is sub-structuring?  5 & 5  

 
5. 

24-01-2023 1 Its importance in structural 
analysis 

5 & 5  

 

6 

30-01-2023 
1 

What is effect due to initial 
and thermal stress in 

structures? 

5 & 5 
 

 

7 

31-01-2023 
1 

 Special analysis procedures  

Introduction about shear 

walls 

5 & 5 
 

 
8 

01-02-2023 1 Necessity of shear walls in 
structures and their shapes 

5 & 5  

 

9 

01-02-2023 
1 

Importance of shear walls in 

structures and their location 
in structures 

5 & 5 
 

 
10. 

02-02-2023 1 Structural behaviour of large 
frames with shear wall 

5 & 5  

 
11. 

06-02-2023 1 Structural behaviour of large 
frames without shear wall 

5 & 5  

 
12. 

07-02-2023 1 Approximate methods of 
analysis of shear walls  

5 & 5  

 
13. 

08-02-2023 1 Approximate methods of 

analysis of shear walls  
5 & 5  

 
14. 

09-02-2023 1 Approximate methods of 
analysis of shear walls  

5 & 5  

 
15. 

13-02-2023 1 Approximate methods of 

analysis of shear walls  

5 & 5  

 
 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
 
Note:   1. ENSURE THAT ALL TOPICS SPECIFIED IN THE COURSE ARE MENTIONED. 

 2. ADDITIONAL TOPICS COVERED, IF ANY, MAY ALSO BE SPECIFIED IN BOLD 

 3. MENTION THE CORRESPONDING COURSE OBJECTIVE AND OUT COME NUMBERS AGAINST EACH T OPIC. 
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EVALUATION STRATEGY 

                                                  
Academic Year                        :  2022-23      
 

Semester                                   :    I 
 

Name of the Program: M.Tech (Structural Engineering)                                      Year:   I 
  
Course/Subject: Matrix Methods in Structural analysis                                 Subject Code(GR22D5001 

                                            

Name of the Faculty: GVV Satyanarayana                                      Dept.: Civil Engineering 

 
Designation         :  PROFESSOR 
 
1. TARGET: 
 
  A) Percentage for pass: 98% 
 
  b) Percentage of class: 1st class with distinction - 60% 
   1st class   - 40% 
   
 
2. COURSE PLAN & CONTENT DELIVERY 
 
(Please write how you intend to cover the contents: i.e., coverage of Units/Lessons by lectures, design, exercises, 
solving numerical problems, demonstration of models, model preparation, experiments in the Lab., or by assignments, 
etc.) 
 
3. METHOD OF EVALUATION 
 
 
    3.1       Continuous Assessment Examinations (CAE-I, CAE-II) 
 
    3.2        Assignments/Seminars 
 
    3.3        Project Review/ Comprehensive viva-voce 
 
    3.4        Quiz 
 
    3.5        Semester/End Examination 
 
    3.6         Others 
 
4. List out any new topic(s) or any innovation you would like to introduce in teaching the subjects in this Semester. 
 
 ………………………………………………………………………………………………….. 
 
 
 Signature of HOD        Signature of faculty 
 Date:          Date: 



GR22D5001 Matrix Methods 

in Structural Analysis 
Course Outcomes 

Course Objectives 1 2 3 4 5 

1    X     

2  X    

3   X   

4    X  

5     X 

 

GR22D5001 Matrix Methods 

in Structural Analysis 
Course Outcomes 

Assessment 1 2 3 4 5 

1    X     

2  X    

3   X   

4    X  

5     X 

 

GR22D5001 Matrix Methods 

in Structural Analysis 
Course Objectives 

Assessment 1 2 3 4 5 

1    X     

2  X    

3   X   

4    X  

5     X 
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TUTORIAL SHEET - 1 
 

Academic Year                             :   2022-23                         Date: 15-11-2022 

Semester                                        :           I 

Name of the Program: M.Tech (Structural Engineering)                                              Year:  I  
Course/Subject: Matrix methods in Structural Analysis 
Name of the Faculty: Dr.GVV Satyanarayana.                         Dept.: Civil Engineering 

 
This Tutorial corresponds to Unit No. 1/ Lesson Introduction to Matrix methods of Analysis (GR22D5001)

          
Q1. What is static and kinematic indeterminacies? Explain both indeterminacies with suitable examples.  
Q2. Evaluate the static and kinematic indeterminacies of shown structures. 

    

        

 
Q3. What is structural idealization and explain with neat figure. 
Q4. Differentiate the flexibility matrix for the given co-ordinates.  

 
Q4. Derive the relationship between stiffness and flexibility matrices.  
Q5. Derive displacement equations for beam and truss elements. 
 

 
Please write the Questions / Problems / Exercises which you would like to give to the students and also 
mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 

 
Objective Nos.: 1, 1 

 
Outcome Nos.: 1, 1 
 

Signature of HOD        Signature of faculty 
 

Date:          Date: 
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TUTORIAL SHEET - 2 
 

Academic Year                             :  2022-23                 Date: 29-11-2022 

Semester                                       :    I 
Name of the Program: M.Tech (Structural Engineering)   Year:  I    

Course/Subject: Matrix methods in Structural Analysis  (GR22D5001) 

Name of the Faculty: Dr.GVV Satyanarayana    Dept.: Civil Engineering 

Designation             : PROFESSOR 
 
This Tutorial corresponds to Unit No. 2/ Lesson Assembly of stiffness matrices    

   
Q1. Explain the procedure in assembling stiffness. 

Q2. Write about transformation matrix and explain the terms local and global co-ordinates. 
Q3. Explain direct stiffness method  
Q4 Discuss on boundary conditions  

Q5 Solutions of stiffness matrix equations 
Q6. Write a computer algorithm to Analyse any structure with suitable example. 

  
Please write the Questions / Problems / Exercises which you would like to give to the students and also 
mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 

 
Objective Nos.:  2 

Outcome Nos.: 2,  
 
 

 
Signature of HOD        Signature of faculty 

 
Date:          Date: 
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Name of the Program: M.Tech  (Structural Engineering)  Year:  I  
Course/Subject: Matrix methods in Structural Analysis  (GR22D5001) 
Name of the Faculty: Dr.GVV Satyanarayana.   Dept.: Civil Engineering 

Designation         : PROFESSOR 
 

This Tutorial corresponds to Unit No. 3/ Lesson Introduction about Flexibility matrix method(Force 

Method) And application to indeterminate beams        
    
Q1. Explain the stepwise procedure to analyze the statically indeterminate structures using Force   

      (Flexibility) matrix and Displacement (Stiffness) Methods.  
Q2. Analyse the propped cantilever beam given below using Force ethod. 

 
 

Q2.  Determine the support moments and reactions of fixed beam using flexibility methods. 

 
 
Q3. Analyze the continuous beam using flexibility matrix method as shown in figure.  

       Let I ab = 1.5 I bc . 
 

 

Q4. Analyse the portal frame as shown below using force method. Take EI as constant. 

 
 
 

 
Q5. Analyse the truss as shown below using flexibility matrix method. 



 
 
Please write the Questions / Problems / Exercises which you would like to give to the students and also 

mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 
 
Objective Nos.: 3 

 
Outcome Nos.: 3 
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Name of the Program: M.Tech (Structural Engineering)    Year:  I  
Course/Subject: Matrix methods in Structural Analysis (GR22D5001) 
Name of the Faculty: Dr.GVV Satyanarayana.   Dept.: Civil Engineering 

Designation    : PROFESSOR 
 

This Tutorial corresponds to Unit No. 4/ Lesson Introduction about stiffness matrix method(Displacement 
Method)  

 

Q1. Explain the stepwise procedure to analyze the statically indeterminate structures using displacement  
       or Stiffness matrix and Displacement (Stiffness) Methods.  

Q2. Analyse the propped cantilever beam given below using Displacement method. 

 
 
Q2.  Determine the support moments and reactions of fixed beam using stiffness matrix  

        methods. 

 
 
Q3. Analyze the continuous beam using flexibility stiffness method as shown in figure.  

       Let I ab = 1.5 I bc . 
 

 

Q4. Analyse the portal frame as shown below using force method. Take EI as constant. 

 
 
 

 



 
Q5. Analyse the truss as shown below using stiffness matrix method. 

 
 

 

 
Please write the Questions / Problems / Exercises which you would like to give to the students and also 

mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 
Objective Nos.: 4 
Outcome Nos.: 4 
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Name of the Program: M.Tech  (Structural Engineering)   Year:  I   
Course/Subject: Matrix methods in Structural Analysis  (GR22D5001) 

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation    : PROFESSOR 
This Tutorial corresponds to Unit No. 5/ Lesson Special analysis procedures   
Q1. Describe the Importance about special analysis procedures using in structural analysis. 

Q2.  What is static condensation and explain its importance  
Q3. Explain static condensation with suitable example 

Q4. What is sub-structuring and write Importance of sub structuring in structural analysis 

Q5. What is effect due to initial and thermal stress in structures? 

Q6.What are the uses of shear walls and their location in large structures? 
Q7. What are the varieties or shapes of shear walls? 
Q8. Describe the behaviour of shear walls in large frames with and without shear walls. 

Q9. Explain the different method in analysis of shear walls.  
 

Please write the Questions / Problems / Exercises which you would like to give to the students and also 
mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 
Objective Nos.: 5 

Outcome Nos.: 5 
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Course/Subject: Matrix Methods in Structural Analysis (GR22D5001) 

                                            

Name of the Faculty: Dr.G.V.V. Satyanarayana                   Dept. Civil Engineering 
 

Designation    :   PROFESSOR 
 

This Assignment corresponds to Unit No.1    
            
Q1. What is Static and kinematic indeterminacy of structures? Derive static and kinematic indeterminacy  

       for given structures.  
 
Q2. Differentiate between static determinate and indeterminate structures. 

Q3. What is transformation matrix and its use? 
Q4. Deduce the relationship between flexibility and stiffness matrices. 

Q5. Derive displacement equations for truss and beam elements. 
Q6. Define the terms dof and redundants at supports. 
Q7. Differentiate local and global co-ordinates and how they are interconnected 

 
 

Please write the Questions / Problems / Exercises which you would like to give to the students and also 
mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 
 

Objective Nos.: ………………………………………………………………………………………………. 
 

 
Outcome Nos.: ………………………………………………………………………………………………. 
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This Assignment corresponds to Unit No-2.        
            
Q2. Explain the procedure to deduce a stiffness matrix using direct stiffness method. 

Q3. Derive stiffness matrix for any structure with assigned co-ordinates. 
Q4. What is Rank of matrix and evaluate the rank of matrix for the given matrix? 
Q5. What is semi band width and explain its importance in structural analysis? 

Q6. Write a computer alogarithm to deduce final forces in a truss member using stiffness matrix approach. 
Q7. How to assemble the stiffness matrices? 

Q8. Discuss on various boundary conditions used FEM. 
  
 

Please write the Questions / Problems / Exercises which you would like to give to the students and also 
mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 

 
Objective Nos.: 2……………………………………………………………………………………………. 
 

 
Outcome Nos.: 2……………………………………………………………………………………………. 
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This Assignment corresponds to Unit No.3    
            
Q1. Develop a flexibility matrix for the structure with assigned co-ordinates. 

Q2. Analyse the propped cantilever beam using flexibility matrix method as shown  
       below. 

 
Q3. Determine the support moments and also draw SFD and BMD’s of a fixed beam as shown  

       in the figure below using force method. 

 
Q3. Analyze the continuous beam as shown in figure below using flexibility method  

       if the support C sinking 10 mm. Take EI = 18000 kn-m2. 

 



 
 

Q4. Explain the stepwise procedure to analyze a portal frame in flexibilty matrix method. 
Q5. Analyse the truss as shown below using force method. 

 
 

Please write the Questions / Problems / Exercises which you would like to give to the students and also 
mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 
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This Assignment corresponds to Unit No-4.        
            

Q1. Develop a stiffness matrix for the structure with given dof’s. 
Q2. Analyse the propped cantilever beam using stiffness matrix method as shown  
       below. 

 
Q3. Determine the support moments and also draw SFD and BMD’s of a fixed beam as shown  
       in the figure below using displacement method. 

 
Q3. Analyze the continuous beam as shown in figure below using stiffness matrix method  
       if the support C sinking 10 mm. Take EI = 18000 kn-m2. 



 
 
 

Q4. Explain the stepwise procedure to analyze a portal frame in stiffness matrix method. 
Q5. Analyse the truss as shown below using force method. 

 
 

 
 

Please write the Questions / Problems / Exercises which you would like to give to the students and also 
mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 
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Q1. Explain the Importance about special analysis procedures. 

Q2. What is static condensation and explain its importance? 
Q3. Explain static condensation with suitable example. 
Q4. What is sub-structuring and explain the Importance of sub structuring in structural analysis? 

Q5. What is effect due to initial and thermal stress in structures?      
Q6. Discuss in analysis of special structures. 

Q7. Explain the term static condensation and describe with suitable example. 
Q8. What is shear wall and list various types of shear walls. 
Q9. Explain the role of shear walls in large structures and also explain with their locations.  

Q10. Describe the behaviour of shear wall in large frames with and without shear walls. 
Q11. Explain the different analysis methods of shear walls. 

       
 
 

Please write the Questions / Problems / Exercises which you would like to give to the students and also 
mention the Objectives/Outcomes to which these Questions / Problems / Exercises are related. 

 
Objective Nos.: 5 ……………………………………………………………………………………………. 
 

 
Outcome Nos.: 5 ……………………………………………………………………………………………. 

 
 
Signature of HOD        Signature of faculty 

 
Date:          Date: 

 



RUBRIC SHEET 

     
Academic Year                              : 2022-23     
Semester                                       :    I     

Name of the Program: M.Tech Structural Engineering                Year: I             
Course/Subject: Matrix Methods in Structural Analysis          Course Code:  GR22D5001 

Name of the Faculty: Dr.G V V Satyanarayana         Dept.: Civil Engineering 

Designation: Professor 
Objective: To learn basics and concepts of Structural analysis. 

Student Outcome: Behavioural studies or analyze the structural elements under loading and 
study different parameters such as induced forces, bending moments, shear forces, stresses, 
strains, deflection etc.,  
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and generate stiffness and flexibility matrices.  
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Use flexibility matrix method to analyse different 
structures. 
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Use stiffness matrix method to analyse different 
structures. 
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special analysis procedures and shear walls in multi 
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M.Tech I Year I Semester Regular Examinations, March 2023  

 
MATRIX METHODS IN STRUCTURAL ANALYSIS 

(Civil Engineering) 

                          

            Time: 3 hours                                                            Max Marks: 60 

Note:  

1. Please verify the regulation of question paper and subject name 

2. Question Paper Consists of Part - A and Part - B 
3. Assume required data, if not given in the question 

 
Bloom’s (Taxonomy) Levels Percentage of weight age Marks allotted 

BL1 (Knowledge: Remember) 
30 to 40 18 to 24 

BL2 (Comprehension: Understand) 

BL3 (Application: Apply) 
60 to 70 36 to 42 

BL4 (Analysis: Analyze) 

Total 100  60 

        PART – A (BL1 to BL4) 

                                                                (Answer ALL Questions)                     (10x1 = 10 Marks) 

1 What is static and kinematic indeterminacies?   BL- 1  CO1 1 M 

2 Explain about transformation matrix in analysis of structures. BL-2  CO1 1 M 

3 How to differentiate between local and global coordinates. BL-1  CO2 1 M 

4 The stiffness matrix of a beam is given as⌈
4 −1

−1 4
⌉, when the  nodal  

displacements are ⌈
1
2

⌉  find  the nodal forces 

BL-1  CO2 1 M 

5 Show the released structure for the beam given below: 

 

BL-1  CO3 1 M 

6 What is the static in determinacy of given beam below, if only 
transverse vertical loads are considered: 

 

BL-1 CO3 1 M 

7 How to find the kinematic in determinacy of a plane truss? BL-1 CO4 1 M 

8 Find out  the kinematic in determinacy of the given structure: 

 

BL-1 CO4 1 M 

9 What is sub structuring? BL-1 CO5 1 M 

10 List out the advantages shear walls. BL-1 CO5 1 M 
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PART – B (BL1 to BL4) 

                                                                    (Answer ALL Questions)                     (5X10 = 50 Marks) 

Each Question Carries 10 marks and may have a, b. as sub Questions 

 

11 a)  i) Define the term of degree of freedom. BL-1 CO1 Marks- 2 

ii) Show the relationship between stiffness and flexibility matrices. BL-1 CO1 Marks- 3 

b) Find out the static indeterminacy of the structures given below:  

  

BL-1 CO1 Marks- 5 

[OR] 

12 a)  i) Explain the term redundancy in a structure. BL-2 CO1 Marks- 2 

ii) Write about transformation co-ordinates with suitable example. BL-1 CO1 Marks- 3 

b) Find the kinematic indeterminacy of the structures given below

        

BL-1 CO1 Marks- 5 

 

13 a) How to generate global stiffness matrix from local/element stiffness matriced BL-1 CO2 Marks-5 

b) Assemble [k1] and [k2] of the 2 element frame as shwn in figure below    to 

generate [k] of the system. ake [k1} = [
2 1
1 4

] and [k2] =[
2 1
1 4

] 

 

BL-3 CO2 Marks-5 

[OR] 

14 a) Develop stiffness matrix for the given structure using Direct Stiffness method or 

approach  

 

BL-3 CO2 Marks-5 

b) Explain briefly about Solution of Stiffness Matrix Equations. BL-2 CO2 Marks- 5 
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15 a)  Analyse the propped cantilever beam as shown in the figure below using 
flexibility matrix. Also draw the BMD and SFD’s. 

 

BL- 4 CO3 Marks- 10 

[OR] 

16 a) Analyse the given plane frame as show below using force method. 

 

BL-4 CO3 Marks- 10 

 

17 a) Analyse the continuous beam shown in fig. by the stiffness matrix  method and 

also draw the bending moment diagram:       

 

BL4 CO4 Marks- 10 

[OR] 

18 a) Analyse the plane truss as shown in figure below using displacement method. 

 

BL-4 CO4 Marks- 10 

 

19 a) Explain and Apply static condensation for a simply supported beam subjected to 

dof as shown below: 

 

BL-3 CO5 Marks- 10 

[OR] 

20 a) Compare the structural behavioue of large frames without shear wall BL-4 CO5 Marks- 5 

b) Distinguish between various methods for analysis of shear walls BL-4 CO5 Marks- 5 
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Name: _____________________________                                   Branch/Section: Civil Engineering 

Subject: Matric Methods in Structural Analysis                                                  Code: GR22D5001 
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Date:  24 - 12-2022 (FN)                                                                                              Duration: 120  min. 

                                                                               Objective                                   (10 X 1 = 10 Marks)                

                                                                (Answer All Questions)                             Time: 15 min. 

 

Q. No. Unit CO BL* PI 

1    A  simply supported beam having an internal hinge is a                          [       ]       
a) Structure      b)  Mechanism       c)  Elastic body     d)  None of the above 

CO1 1 5.3.1 

2 A statically indeterminate structure is the one which                                  [        ] 

a) Cannot be analysed    

b) Can be analysed using equations of static’s only 

c) Can be analysed using equations of static’s and compatibility only 

d) Can be analysed using equations of  compatibility only 

CO1 1 5.2.2 

3 Total dof at nay joint for pin joint of a space frame                                     [       ]     
a) 2                   b)  3           c)  6                   d)  4 

CO1 1 5.2.2 

4 Flexibility [f] or [] means                                                                           [       ]                                                                                    

a)  


F
                 b) 



M
           c) Either a or b   d) None of the above 

CO1 2   5.2.2 

5 Moment required to get unit slope  when far end is hinged                         [       ]                                                        

a) 
4EI 

𝑙
           b) 

3EI 

𝑙
       c) 

EI 

𝑙
        d) Either b or c                                                           

CO2 1 5.2.2 

6 Stiffness [k] means                                                                                       [       ]                                                                                   

a) 
F


                  b) 

M


           c) Either a or b   d) None of the above 

CO2 1 5.2.2 

7 What is static indeterminacy of the given continuous beam in case General and 
when only Vertical forces are considered ( EI = Constant)                         [       ]                                                    

                                                                                  

 

a) 3 & 2       b) 2 & 2      c) 3 & 3       d) 2 & 1 

CO2 1 5.2.2 

8 Rotation contribution for above continuous beam at joint B is equal to      [      ]      

a)  
 55.41

EI
         b) 

 65.41

EI
          c) 

 20.625

EI
           d) 

 26.625

EI
                                                     

CO2 1 5.3.1 

9 If Ds <  Ds then which matrix method is preferable                                    [      ]    

a) Flexibility  b)  Stiffness    c) Either a or b  d) None of the above 

CO3 2 5.3.1 

10 The size of flexibility matrix depends on                                                     [       ] 
a) DS               b) Dk               c) dof                d) External forces acting on beam                                                        

CO3 2 5.3.1 
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                                                                        Subjective                                           (4 X 5 = 20 Marks) 

(Answer Any FOUR Questions)        Time: 105 min. 

  

Q. 

No. 
Unit M CO BL* PI 

1 

a) What is Static and kinematic indeterminacy of structures? 2 CO1 1 5.2.2 

b) Compare local and global co-ordinates and how they are      
interconnected 

3 CO1 2 
3.2.1 

2 a) Explain briefly transformation of coordinates with suitable figure. 2.5 CO1 1 3.2.2 

b) Define the terms dof and redundants at supports. 2.5 CO1 1 5.2.2 

3 Develop  stiffness matrix for the given structure using Direct Stiffness 
method or approach  

 

 

5 CO2 3 5.3.1 

4 a) How to assemble the stiffness matrices? 2 CO2 1 5.2.2 

b) Assemble [k1] and [k2] of the 2 element frame as shwn in figure below    

to generate [k] of the system. ake [k1} = [
2 1
1 4

] and [k2] =[
2 1
1 4

] 

 

3 CO2 3 5.3.1 



5 a)  Find the static kinematic in determinacy indeterminacy of the 
structures    given below: 

 

3 CO1 1 5.2.2 

b) Develop the flexibility matrices for the given co-ordinate system: 

 

 

2 CO3 3 5.3.1 

6 a) The stiffness matrix of a beam is given as⌈ 4 0.5
0.5 8

⌉, when the  nodal  

forces are ⌈
5
2

⌉  find  the nodal displacements 

 

2 CO2 1 5.1.1 

b) Analyse the propped cantilever beam as shown below using flexibility 

matrix method. Assume span length as l 

 

3 CO3 4 5.3.1 
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Q. No. Unit CO BL* PI 

1 Match the following from the following for coefficient of f22  =              [          ] 

    a) ∫
𝑚1 𝑚1

𝐸𝐼

𝑥

0
         b)     ∫

𝑚1 𝑀

𝐸𝐼

𝑥

0
                   c)    ∫

𝑚2 𝑚2

𝐸𝐼

𝑥

0
                     d)  ∫

M

𝐸𝐼

𝑥

0
 

CO3 1 5.2.1 

2 The number reactive force at hinged end support will be                          [         ] 

    a) 0            b) 1           c) 2                                    d) 3 

CO3 1 5.2.2 

3 As per property of stiffness matrix the co-efficient of kij  =                     [        ] 

     a) kij                b) kji                             c) fij                                     d) fji  

CO4 1 5.2.1 

4 What is the co-efficient k22 for the given dof’s ?                                                      [         ] 

                        

4 EI

𝑙
               b)  

6 𝐸𝐼

𝑙3
                        c) -  

12 𝐸𝐼

𝑙3
                       d) - 

4 EI

l2
 

CO4 2   5.1.2 

5 What is  the co-efficient k11 for the beam shown in Q No.4  with dof’s   [        ]                           

a) - 
6 EI

l2
               b)  

12 𝐸𝐼

𝑙3                         c) -  
12  𝐸𝐼

𝑙3                            d)  
4 EI

𝑙
    

CO4 1 5.1.2 

6 What is the dof for the given continuous beam                                                          [         ] 

    

a) 3                  b) 2  c) 1   d) 5                      

             

CO4 1 5.1.2 

7 Estimate the relative stiffness for the member if far end is hinged           [         ] 

a) 
I

L
                     b) 0.5 

I

L
                           c) 0.75 

I

L
                            d) 1.5 

I

L
 

CO4 1 5.1.2 

8 Estimate the relative stiffness for the member if far end is fixed             [          ] 

    a) 
I

L
                     b) 0.5 

I

L
                           c) 0.75 

I

L
                            d) 2 

I

L
 

CO4 1 5.1.2 



9 In static condensation the known displacements kept at __of displacement 
matrix [ ] 

a) Top                     b) Centre                       c) Bottom         d) Any where 

CO5 2 5.1.2 

10 What happened the intensity thermal stresses in structural members when 

members are free to  move?                                                    [       ]  

 a) Increase              c) decrease           c) No change           d) Either a or b                                                  

CO5 1 5.2.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Gokaraju Rangaraju Institute of Engineering and Technology 
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I M.Tech.  I Semester   2022-23 II Mid-Term Examinations – MARCH 2023 

             Subject: Matric Methods in Structural Analysis                                       Code: GR22D5001 

 

               Branch:  Civil Engineering                                                                     Date: 02-03-2023 (FN)               

_____________________________________________________________________________ 

                                                                        Subjective                                           (4 X 5 = 20 Marks) 

(Answer Any FOUR Questions)        Time: 105 min. 

  

Q. 

No. 
Unit M CO BL* PI 

1 Analyze the given frame using force method as shown in figure below: 

 

5 CO3 4 5.2.1 

2 Analyze the given frame using displacement method as shown in figure 
below: 

 

5 CO4 4 5.2.1 

3 Analyse the plane truss using as shown below stiffness matrix approach.  
The supports a, b & c are hinged. 

 

5 CO4 4 5.2.1 

4 a) What is static condensation? 2 CO5 1 5.1.3 



b) How initial and thermal stresses are influenced in the structures? 

 

3 CO5 1 5.1.2 

5 What are the different methods of analysis of shear walls and explain any 
two of them? 

5 CO5 1 5.2.2 

6 a) How to solve a plane truss using flexibility matrix method? (Only       

procedure steps) 

2.5 CO3 4 5.2.2 

b) Generate stiffness matrix for the given below frame: . 

 

2.5 CO4 4 5.2.2 
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M.Tech Structural  Engg. I yr-I Sem-  GR22  2022-23 

Matrix Methods in Structural Analysis GR22D5001 (MID-II) 

S.No Roll No Name of Student Maximum Marks (30 M) 

1 22241D2001 
ADDAGATLA MAHESHKUMAR 20 

2 21241D2002 
AHMED ABDUL AZEEM 15 

3 21241D2003 
BAIRAPAKA BHARAT 5 

4 21241D2004 
BARLAPUDI ACHSAHKEERTHANA 26 

5 21241D2005 
CHAKALI SOWMYA 14 

6 21241D2006 
CHAPPIDI NARESH 18 

7 21241D2007 
DANTHALA HARIDEEPKUMAR 14 

8 21241D2008 
DEVIREDDY ANISH 15 

9 21241D2009 
DHARAVATHNAGENDAR 12 

10 21241D2010 
GANGAPURAM SUSHANTH REDDY 15 

11 21241D2011 
JEREPOTHULARAVALIKA 12 

12 21241D2012 
KADABOHINASAIPAVAN 21 

13 21241D2013 
KASUMURU BHARAT KUMAR 17 

14 21241D2014 
MACHARLA SRINIVAS 6 

15 21241D2015 
MALLI SREENIVASULU 23 

16 21241D2016 
SHAIK ABDUL MUQEED 17 

17 21241D2017 
SHAIK ZABI ULLAH 17 

18 21241D2018 
SONWANE SAHILSHIVAJIRAO 26 

19 21241D2019 
LINGAM LAKSHMI NARAYANA 8 
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  MATRIX METHODS OF STRUCTURAL ANALYSIS (GR22D5001) 

COURSE FILE CHECK LIST 

 

S.No. Name of the Format Page 
1. Syllabus  

2. Time Table  
3. Program educational Objectives  

4. Program objectives  
5. Course Objectives  

6. Course Outcomes  
7. Students Roll List  

8. Guide lines to study the course books & references, course design & delivery  

9. Course schedule  
10. Unit plan/Course Plan  

11. Evaluation Strategy  
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13. Tutorial Sheets  
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15. Rubric for Course  
16. Mappings of CO’s and Po’s  

17. Model question papers  
18. Mid-I and Mid-II question papers  
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COURSE COMPLETION STATUS 
 

-Academic Year                        :   2022-23   

 
Semester                                    :     I     

 
Name of the Program: M.Tech (Structural Engineering)    Year: I                
 

Course/Subject: Matrix Methods in Structural Analysis                    Course Code: GR22D5001 

 
                                            

Name of the Faculty: Dr.GVV Satyanarayana      Dept.: Civil Engineering 
 

Designation: PROFESSOR 
 
 
Actual Date of Completion & Remarks, if any 

 

 

Units 

 

 

Remarks 

 

No. of Objectives 

Achieved 

No. of Outcomes 

Achieved 

Unit 1 

 

 

Introduction to Matrix methods of Analysis 1 1 

Unit 2 

 

 

Assembly of stiffness matrices 2 2 

Unit 3 

 

 

Introduction about Flexibility matrix method(Force Method) And 
application to indeterminate beams 

3 3 

Unit 4 

 

 

Introduction about Special analysis procedures 4 4 

Unit 5 

 

 

Special analysis procedures 5 5 

 

 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
 
Note:  After the completion of each unit mention the number of Objectives & Outcomes Achieved.  
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LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 26-10-2022 

 
Semester                                       :   I        Unit – I Introduction to Matrix methods of Analysis     

 
Name of the Program: M.Tech (Structural Engineering)                   Year: I       
 

Course/Subject: Matrix Methods in Structural Analysis     Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.   Dept.: Civil Engineering 
 
Designation: PROFESSOR 
 

Lesson No:     1       Duration of Lesson:  1hr 
 
Lesson Title: Introduction about Matrix methods of analysis 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 
 

1.  Definition of structure and its importance. 
 

2. Analyze the different parameters induced in the structure during loading. 
 
3. Analyze different structures with different end conditions. 

 
 

TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 Definition of a structure 

 Differentiate between link and mechanism 

 Different types of structures  

 

Assignment / Questions: (1 & 1) 1. What is a structure?  
                                        (1 & 1)  2. Explain link and hinge where they are used.    
    

    
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 27-10-2022 

 
Semester                                       :   I         Unit – I Introduction to Matrix methods of Analysis     
   

 
Name of the Program: M.Tech (Structural Engineering)    Year: I       

 
Course/Subject: Matrix Methods in Structural Analysis   Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation: PROFESSOR 
 

Lesson No:     2       Duration of Lesson:  1hr 
 

Lesson Title: Determination of Static indeterminacy of structures 
 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 

 
1.  Definition of static indeterminacy. 
 

2. Basic formulas for various structures come under static indeterminate.  
 

3. Tips in determination of static indeterminacy. 
 
 

TEACHING AIDS          : white board, Different color markers 
TEACHING POINTS     : 

 Definition of static indeterminacy. 

 Differentiate between link and hinge in a structure. 

 Formula for static indeterminacy for external and internal indeterminacy of various 

structures. 

 
Assignment / Questions: (1 & 1) 1. What is redundant?  

                                        (1 & 1)  2. Explain in determination of static indeterminacy of a structure. 
       

    
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                     Date: 31-10-2022 
 

Semester                                       :   I     Unit – I Introduction to Matrix methods of Analysis     
    

 
Name of the Program: M.Tech(Structural Engineering)                    Year: I       
 

Course/Subject:Matrix Methods in Structural Analysis    Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.              Dept.: Civil Engineering 
 
Designation: PROFESSOR 
 

Lesson No:     3       Duration of Lesson:  1hr 
 
Lesson Title: Determination of Kinematic indeterminacy of structures 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 
 

1. Determination of Kinematic indeterminacy of structures. 
 

      2. Degrees of freedom at various supports. 
 

3. Difference between DOF’s and redundants. 

 
TEACHING AIDS          : white board, Different colour markers 

TEACHING POINTS     : 

 Definition of kinematic indeterminacy. 

 Differentiate between static and kinematic indeterminacy. 

 Evaluation of kinematic indeterminacy with different methods.  

 
Assignment / Questions: (1 & 1) 1. Explain the procedure in evaluation of kinematic indeterminacy?  
                                        (1 & 1)  2. Explain the difference between static and kinematic indeterminate  

                                                              structures.  
        

    
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                            Date: 01-11-2022 
 

Semester                                       :   II Unit – I Introduction to Matrix methods of Analysis     
    
 

Name of the Program: M.Tech(Structural Engineering)    Year: I     
 

Course/Subject: Matrix Methods in Structural Analysis      Course Code: GR22D5001 

                                            

Name of the Faculty:.Dr.GVV Satyanarayana.   Dept.: Civil Engineering 

 
Designation: PROFESSOR 
 

Lesson No:     4       Duration of Lesson:  1hr 

 
Lesson Title: Determination of DOF of given structures 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

1. Determine the DOF at different supports. 
 
2. Analyze different structures with different end conditions 

 
 

TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 Definition of a cantilever method in determination of KID. 

 Differentiate between vertical and horizontal shear release at supports. 

 
Assignment / Questions: (1 & 1) 1. What is angular and linear translation at pin and rigid joints?  
                                        (1 & 1)  2. Explain the cantilever method or tree method to evaluate the KID  

                                                          of structure..        
    

  Signature of faculty 
 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 02-11-2022 
 

Semester                                       :  I  Unit – I Introduction to Matrix methods of Analysis     
 

Name of the Program: M.Tech (Structural Engineering)                    Year: I      
 
Course/Subject:Matrix Methods in Structural Analysis    Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.   Dept.: Civil Engineering 

 
Designation: PROFESSOR 
 

Lesson No:     5       Duration of Lesson:  1hr 

 
Lesson Title:  Co-Ordinate sysytems  
 

INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 
1. Wha are the different co-ordinate systems? 

 
2. How to change the local co-ordinates into global co-ordinate system. 

 
3. Importance of transformation matrix. 
 

 
TEACHING AIDS          : white board, Different colour markers 

TEACHING POINTS     : 

 Definition of transformation matrix. 

 How to change local co-ordinates in to global co-ordinates? 

 
Assignment / Questions: (1 & 1) 1. What is use of transformation matrix?  
                                        (1 & 2)  2. Explain the differences between local and global co-ordinate  

                                                          system.        
    

  Signature of faculty 
 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 03-11-2022 

 
Semester                                       :  I  Unit – I Introduction to Matrix methods of Analysis    
 

Name of the Program: M.Tech (Structural Engineering)                    Year: I      
 

Course/Subject:Matrix Methods in Structural Analysis    Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.   Dept.: Civil Engineering 

 
Designation: PROFESSOR 
 

Lesson No:     6       Duration of Lesson:  1hr 

 
Lesson Title:  Structure idealize  

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

1. How to idealize the structure under different co-ordinate systems? 
 
2. What is structure idealization? 

 
3. State the importance of structural idealization 

 
 
TEACHING AIDS          : white board, Different colour markers 

TEACHING POINTS     : 

 Definition of transformation matrix. 

 How to change local co-ordinates in to global co-ordinates? 

 
Assignment / Questions: (1 & 1) 1. What is use of structural idealization?  

                                        (1 & 2)  2. Explain the importance of structural idealization. 
.        

    

  Signature of faculty 
 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 08-11-2022 
 

Semester                                       :   I        Unit – I Introduction to Matrix methods of Analysis     
 

 
Name of the Program: M.Tech (Structural Engineering)     Year: I     
 

Course/Subject:Matrix Methods in Structural Analysis     Course Code: GR22D5001 

                                            

Name of the Faculty:Dr.GVV Satyanarayana.   Dept.: Civil Engineering 
 
Designation: PROFESSOR 
 

Lesson No:     7       Duration of Lesson:  1hr 
 
Lesson Title: Differentiate & relation between Stiffness & Flexibility Matrix methods 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 
 

      1. Understand about the structure idealization. 
      3. Suitability of structure idealization in Structural Analysis. 

 
TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 Explain the procedure of structure idealization. 

 
Assignment / Questions: (1 & 1) 1. Explain about the structure idealization. 

  
        

    

  Signature of faculty 
 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 08-11-2022 

 
Semester                                       :   I         Unit – I Introduction to Matrix methods of Analysis     
 

Name of the Program: M.Tech (Structural Engineering)      Year: II       
 

Course/Subject:Matrix Methods in Structural Analysis    Course Code: GR22D5001 

                                            

Name of the Faculty:Dr.GVV Satyanarayana.   Dept.: Civil Engineering 

 
Designation: PROFESSOR 
 

Lesson No:     8       Duration of Lesson:  1hr 

 
Lesson Title: Differentiate and relation between Flexibility & stiffness matrix methods 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

1. Derive the general relationship between Flexibility & stiffness matrix methods 
 
2. Explain the differences between Flexibility & stiffness matrix methods  

 
 

TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 

 How to evaluate the general relationship between Flexibility & stiffness matrix methods 

 

 Explain the differences between Flexibility & stiffness matrix methods 

 

 
Assignment / Questions: (1 & 1) 1. Derive the relationship between Flexibility & stiffness matrix  

                                                         Methods. 
                                         (1 & 1) 2. List out the differences between Flexibility & stiffness matrix  

                                                          Methods. 
 
        

    
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 09-11-2022 

 
Semester                                       :   I  Unit – I Introduction to Matrix methods of Analysis     
   

Name of the Program: M.Tech (Structural Engineering)                   Year: I      
 

Course/Subject: Matrix Methods in Structural Analysis                           Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation: PROFESSOR 
 

 Lesson No:     9       Duration of Lesson:  1hr 

 
Lesson Title: Derive displacement equations for truss, beam and torsional element. 

. 
 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 

 
1.  Calculation of displacement equations for truss, beam and torsional elements. 
 

 
TEACHING AIDS          : white board, Different colour markers 

TEACHING POINTS     : 

 Evaluate the displacement equations for truss, beam and orsional element. 
 

 

Assignment / Questions: (1 & 1) 1. How to calculate the displacement equations for truss, beam and  
                                                         torsional elements? 

 

 
    

  Signature of faculty 
 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 10-11-2022 
  
Semester                                       :   I            Unit- I Introduction to Matrix methods of Analysis

    
 

Name of the Program: M.Tech (Structural Engineering)                       Year: I  
 
Course/Subject: Matrix Methods in Structural Analysis          Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.       Dept.: Civil Engineering 

 
Designation: PROFESSOR 
 

Lesson No:     10           Duration of Lesson:  1hr 

 
Lesson Title: Discuss on local and Global co-ordinates 
 

INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 
      1. Understand about the local and Global co-ordinates 

1. Differences between local and natural co-ordinate systems. 
2. Explain the procedure in calculation of global stiffness matrx and displacement vectors 

 
 
TEACHING AIDS          : white board, Different colour markers 

TEACHING POINTS     : 

 Explain about local stiffness matrices and Global and displacement and load vectors  

 
Assignment / Questions: (1 & 1) 1. How to generate local and global stiffness, displacement  and load 

vectors? 
                                                                 

    

  Signature of faculty 
 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                               Date: 14-11-2022 
 

Semester                                       :   I                   Unit- I Introduction to Matrix methods of Analysis   
 

Name of the Program: M.Tech (Structural Engineering)    Year: I     
 
Course/Subject: Matrix Methods in Structural Analysis                             Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

 Lesson No:     11       Duration of Lesson:  1hr 

 
Lesson Title: Discuss on questions in unit-1from old question papers . 
 

INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 
1.  Understand the basic concepts of MMSA 

2. Evaluate the global stiffness matrix from individual stiffness matrices. 
 

 
TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 Assembling of global stiffness matrix from individual stiffness matrices. 

 Evaluate the size of global stiffness matix. 

 

Assignment / Questions: ( 1 & 1) 1. Evaluate the global stiffness matrices from individual stiffness  
                                                           matrices  
   

    
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                        Date: 15-11-2022 
 
Semester                                       :   I                 Unit- I Introduction to Matrix methods of Analysis  

     
Name of the Program: M.Tech (Structural Engineering)      Year: I        

 
Course/Subject: Matrix Methods in Structural Analysis             Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     12       Duration of Lesson:  1hr 
 

Lesson Title: Discuss on questions in unit-1from old question papers . 
 
 

INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

1. Determination of static and kinematic in determinacy of given structures.  

      2. How to calculate dofs of any structure?  
 

 
TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 Evaluate the static and kinematic in determinacy of given structures.  

 Evaluate the dofs of any structure?  

 

Assignment / Questions: (1 & 1) 1. Evaluate the static and kinematic in determinacy of given structures      
                                                         and dofs of any structure? 

                                                          
       

    

  Signature of faculty 
 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 16-11-2022 

 
Semester                                       :   I                    Unit- II Assembly of stiffness matrices 

  

 
Name of the Program: M.Tech (Structural Engineering)                           Year: I      

 
Course/Subject: Matrix Methods in Structural Analysis              Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     13                    Duration of Lesson:  1hr 
 

Lesson Title: Explain assembly of stiffness matrices. 
 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 

 
1. Understand the procedure in determination local and global stiffness matrices.  

 

2. Understand the properties of stiffness matrix. 
 

TEACHING AIDS          : white board, Different colour markers 
 
TEACHING POINTS     : 

 What is local and global stiffness matrices in case rotation and how to assembly the 

local matrices in to global matrix. 

 Properties and its role in stiffness matrices in structural analysis. 

 
Assignment / Questions: (2 & 2) 1.  Discuss the how to assembly the local stiffness matrices into global  
                                                          stiffness matrix.  

                                        (2 & 2)  2. List out the properties stiffness matrix. 
  

    
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 17-11-2022 
 
Semester                                       :   I                            Unit- II Assembly of stiffness matrices 

  
Name of the Program: M.Tech (Structural Engineering)       Year: I     

 
Course/Subject: Matrix Methods in Structural Analysis              Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

  Lesson No:     14                   Duration of Lesson:  1hr 
 

Lesson Title: General procedure for assembly stiffness matrices 
 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 

 
1. Understand the procedure in assembling of stiffness matrices.  

 

2. Understand the importance of assembling of stiffness matrices.  
 

 
TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 

 The steps involved in assembling of stiffness matrices.  
 

 

Assignment / Questions: (2 & 2) 1. Derive the global stiffness matrix using assembling of element  
                                                         stiffness matrices.  

        
    
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 21-11-2022 

 
Semester                                       :   I                            Unit- II Assembly of stiffness matrices 

  

Name of the Program: M.Tech (Structural Engineering)       Year: I     
 

Course/Subject: Matrix Methods in Structural Analysis              Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

  Lesson No:     15                   Duration of Lesson:  1hr 

 
Lesson Title: Displacement vectors 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

1. Understand the procedure in assessment of displacements at different nodes.  
 

2. How to calculate the unknowns (displacements) using known relationship? 

 
 

TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 
 

 The steps involved in assessment of displacements at different nodes using known 

relationship.  
 

 

Assignment / Questions: (2 & 2) 1. Derive the displacements at different nodes using known relationship 
.  

        
    
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 21-11-2022 

 
Semester                                       : I                                       Unit- II Assembly of stiffness matrices 

 

Name of the Program: M.Tech (Structural Engineering)                         Year: I       
 

Course/Subject: Matrix Methods in Structural Analysis             Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     16                   Duration of Lesson:  1hr 

 
Lesson Title: Discuss on direct stiffness method. 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
1. Understand the basic steps involved in derivation of stiffness matrix using direct stiffness 

approach.  
TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 Explain the procedure in determination of stiffness matrix using direct stiffness method.. 

 

 
Assignment / Questions: (2 & 2) 1.  How to generate stiffness matrix using direct stiffness method. 

       
    

  Signature of faculty 
 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Semester                                       :   I                            Unit- II Assembly of stiffness matrices 

  

Name of the Program: M.Tech (Structural Engineering)       Year: I     
 

Course/Subject: Matrix Methods in Structural Analysis              Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

  Lesson No:     17                   Duration of Lesson:  1hr 

 
Lesson Title: General procedure for assembly stiffness matrices 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

3. Understand the procedure in assembling of stiffness matrices.  
 

4. Understand the importance of assembling of stiffness matrices.  

 
 

TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 
 

 The steps involved in assembling of stiffness matrices.  

 

 
Assignment / Questions: (2 & 2) 1. Derive the global stiffness matrix using assembling of element  

                                                         stiffness matrices.  
        

    
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Academic Year                             : 2022-23                       Date: 24-11-2022 
 

Semester                                       : I                                       Unit- II Assembly of stiffness matrices 

 
Name of the Program: M.Tech (Structural Engineering)                         Year: I       

 
Course/Subject: Matrix Methods in Structural Analysis             Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     18                   Duration of Lesson:  1hr 
 

Lesson Title: Discuss on direct stiffness method. 
 

INSTRUCTIONAL/LESSON OBJECTIVES: 
 
On completion of this lesson the student shall be able to: 

1. Understand the basic steps involved in derivation of stiffness matrix using direct stiffness 
approach. 

  
TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 Explain the properties of various support conditions and boundary conditions using in 

analysis of structures. 
 

 

Assignment / Questions: (2 & 2) 1.  List of properties of supports and boundary conditions.                                                              
        

    
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                        Date: 28-11-2022 

 
Semester                                       :   I    Unit- II Assembly of stiffness matrices 

      

Name of the Program: M.Tech (Structural Engineering)      Year: I        
 

Course/Subject: Matrix Methods in Structural Analysis             Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     19       Duration of Lesson:  1hr 

 
Lesson Title: Discuss on questions in unit-2 from old question papers . 

 
 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 

 
1. Determination of stiffness matrix using direct stiffness matrix approach of given structures.  

      2. How to calculate the rotations and deformations at nodal joints?  

 
 

TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 Evaluate the stiffness matrix using direct stiffness matrix approach of given structures.  

 Evaluate the dofs of any structure?  

 
Assignment / Questions: (2 & 2) 1. Evaluate the stiffness matrix using direct stiffness matrix approach of  

                                                         given structures.? 
                                                          

       
    
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Academic Year                             : 2022-23                        Date: 29-11-2022 

 
Semester                                       :   I    Unit- II Assembly of stiffness matrices 

      

Name of the Program: M.Tech (Structural Engineering)      Year: I        
 

Course/Subject: Matrix Methods in Structural Analysis             Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     20       Duration of Lesson:  1hr 

 
Lesson Title: Discuss on questions in unit-2 from old question papers . 

 
 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 

 
2. Determination of static and kinematic in determinacy of given structures.  

      2. How to calculate dofs of any structure?  

 
 

TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 Evaluate the global stiffness matrix from local stiffness matrices  

 
Assignment / Questions: (2 & 2) 1. Evaluate the global stiffness matrix from local stiffness matrices? 

                                                          
       

    
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Semester                                       :   I               Unit-III Introduction about Flexibility matrix method 

 
Name of the Program: M.Tech (Structural Engineering)       Year: I      

 
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     21       Duration of Lesson:  1hr 
 

Lesson Title: Introduction about flexibility matrix or force method  
 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 

 
1. Understand the procedure to analyze any continuous beam having static indeterminate structure.  

 

2. Calculate redundants using flexibility matrix method. 
 

  

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 

 Analyze the continuous beams using flexibility matrix method 

 Evaluate the support reactions and moments using flexibility matrix method 

 

Assignment / Questions: (3 & 3) 1.  Evaluate the support reactions and moments for given loading using  
                                                          Force method. 

                                        (3 & 3)  2. Draw BMD and SFD for analyzed continuous beams.  
           

  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 01-12-2022 
 
Semester                                       :   I               Unit-III Introduction about Flexibility matrix method 

 
Name of the Program: M.Tech (Structural Engineering)       Year: I      

 
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     22       Duration of Lesson:  1hr 
 

Lesson Title: Flexibility matrix approach for statically in determinate beams force method  
 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 

 
1. How to calculate the static indeterminacy of given structure? 

 

2. How to calculate redundants using flexibility matrix method. 
 

  

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 

 Analyze the continuous beams using flexibility matrix method 

 Evaluate the support reactions and moments using flexibility matrix method 

 

Assignment / Questions: (3 & 3) 1.  Evaluate the support reactions and moments for given loading using  
                                                          Force method. 

                                        (3 & 3)  2. Draw BMD and SFD for analyzed continuous beams.  
           

  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Semester                                       :   I               Unit-III Introduction about Flexibility matrix method 

 

Name of the Program: M.Tech (Structural Engineering)       Year: I      
 

Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     23       Duration of Lesson:  1hr 

 
Lesson Title: Methodology to calculate the redundants of beam at joints using force method  

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

1. Understand the procedure to analyze any continuous beam having static indeterminate structure.  
 

2. Calculate redundants using flexibility matrix method. 

 

  
     TEACHING AIDS          : white board, Different colour markers 

     TEACHING POINTS     : 
 

 Analyze the continuous beams using flexibility matrix method 

 Evaluate the support reactions and moments using flexibility matrix method 

 
Assignment / Questions: (3 & 3) 1.  Evaluate the support reactions and moments for given loading using  

                                                          Force method. 
                                        (3 & 3)  2. Draw BMD and SFD for analyzed continuous beams.  

           
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Semester                                       :   I               Unit-III Introduction about Flexibility matrix method 

 

Name of the Program: M.Tech (Structural Engineering)       Year: I      
 
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     24       Duration of Lesson:  1hr 

 
Lesson Title: Methodology to calculate the redundants of beam at joints using force method  
 

INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

1. Understand the procedure to analyze any continuous beam having static indeterminate structure.  

 
3. Calculate redundants using flexibility matrix method. 

 

  
     TEACHING AIDS          : white board, Different colour markers 

     TEACHING POINTS     : 
 

 Analyze the continuous beams using flexibility matrix method 

 Evaluate the support reactions and moments using flexibility matrix method 

 
Assignment / Questions: (3 & 3) 1.  Evaluate the support reactions and moments for given loading using  

                                                          Force method. 
                                        (3 & 3)  2. Draw BMD and SFD for analyzed continuous beams.  
           

  Signature of faculty 
 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Semester                                       :   I               Unit-III Introduction about Flexibility matrix method 

 
Name of the Program: M.Tech (Structural Engineering)       Year: I      

 
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     25       Duration of Lesson:  1hr 
 

Lesson Title: method Analyze continuous beams using flexibilty matrix method carrying with different 
loads. 
 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 
 

1. Understand the procedure to analyze any continuous beam using force method having statically  
indeterminate.  

 
2. Calculate redundants using flexibility matrix method. 

 

  
     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 

 Analyze the continuous beams using flexibility matrix method 

 Evaluate the support reactions and moments using flexibility matrix method 

 
Assignment / Questions: (3 & 3) 1.  Evaluate the support reactions and moments for given loading using  
                                                          Force method. 

                                        (3 & 3)  2. Draw BMD and SFD for analyzed continuous beams.  
           

  Signature of faculty 
 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Academic Year                             : 2022-23                       Date: 08-12-2022 
 

Semester                                       :   I             Unit-III Introduction about Flexibility matrix method 

 

Name of the Program: M.Tech (Structural Engineering)       Year: I      
 
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     26       Duration of Lesson:  1hr 

 
Lesson Title: method Analyze continuous beams using flexibty matrix method carrying with different 
loads. 

 
 

INSTRUCTIONAL/LESSON OBJECTIVES: 
 
On completion of this lesson the student shall be able to: 

 
1. Understand the procedure to analyze any continuous beam using force method having statically  

indeterminate.  
 

2. Calculate redundants using flexibility matrix method. 

 

  
     TEACHING AIDS          : white board, Different colour markers 

     TEACHING POINTS     : 
 

 Analyze the continuous beams using flexibility matrix method 

 Evaluate the support reactions and moments using flexibility matrix method 

 
Assignment / Questions: (3 & 3) 1.  Evaluate the support reactions and moments for given loading using  

                                                          Force method. 
                                        (3 & 3)  2. Draw BMD and SFD for analyzed continuous beams.  

           
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Semester                                       :   I               Unit-III Introduction about Flexibility matrix method 

 
Name of the Program: M.Tech (Structural Engineering)       Year: I      

 
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     27       Duration of Lesson:  1hr 
 

Lesson Title: method Analyze continuous plane truss using flexibility matrix method carrying with 
different loads. 
 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 
 

1. Understand the procedure to analyze any plane truss using force method having statically  
Indeterminacy up to 2. 

 
2. Calculate redundant forces using flexibility matrix method. 

 

  
     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 

 Analyze the plane truss using flexibility matrix method 

 Evaluate the redundant forces in a plane truss  using flexibility matrix method 

 
Assignment / Questions: (3 & 3) 1.  Evaluate the redundant force in a plane truss for given loading using  
                                                          Force method. 

           
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Academic Year                             : 2022-23                       Date: 13-12-2022 
 
Semester                                       :   I               Unit-III Introduction about Flexibility matrix method 

 
Name of the Program: M.Tech (Structural Engineering)       Year: I      

 
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     28       Duration of Lesson:  1hr 
 

Lesson Title: Analyze continuous plane frame using flexibility matrix method carrying with  
                      different loads. 
 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 
 

1. Understand the procedure to analyze any plane frame using force method having statically  
Indeterminacy up to 3. 

 
2. Calculate redundant forces and moments using flexibility matrix method. 

 

  
     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 

 Analyze the plane frame using flexibility matrix method 

 Evaluate the redundant forces in a plane frame  using flexibility matrix method 

 
Assignment / Questions: (3 & 3) 1.  Evaluate the redundant force in a plane frame for given loading using  
                                                          Force method. 

           
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Academic Year                             : 2022-23                        Date: 14-12-2022 

 
Semester                                       :   I   Unit-III Introduction about Flexibility matrix method 

      
Name of the Program: M.Tech (Structural Engineering)      Year: I        
 

Course/Subject: Matrix Methods in Structural Analysis             Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 
Designation:   PROFESSOR 
 

Lesson No:     29       Duration of Lesson:  1hr 
 
Lesson Title: Discuss on questions in unit-3 from old question papers . 

 
 

INSTRUCTIONAL/LESSON OBJECTIVES: 
 
On completion of this lesson the student shall be able to: 

 
1. Determination of unknown reactions of a continuous beam using flexibility matrix method..  

      2. Draw SFD and BMDs of given continuous beam. 
 
TEACHING AIDS          : white board, Different colour markers 

TEACHING POINTS     : 

 Evaluate the unknown reactions of a continuous beam using flexibility matrix method..  
  

 Draw SFD and BMDs of given continuous beam. 

 
Assignment / Questions: (3 & 3) 1. Analyse the continuous beam using flexibility  matrix approach.                                                     

                                                          
       

    
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
 

 
 
 



 

 

Gokaraju Rangaraju Institute of Engineering and Technology 

(Autonomous) 
Bachupally, Kukatpally, Hyderabad – 500 090. (040) 6686 4440 

 
 

LESSON PLAN 
 

Academic Year                             : 2022-23                        Date: 15-12-2022 
 
Semester                                       :   I  Unit-III Introduction about Flexibility matrix method 

       
Name of the Program: M.Tech (Structural Engineering)      Year: I        

 
Course/Subject: Matrix Methods in Structural Analysis             Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     30       Duration of Lesson:  1hr 
 

Lesson Title: Discuss on questions in unit-3 from old question papers . 
 
 

INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

1. Determination of redundant forces in a statically indeterminate plane truss using flexibility matrix  

method.  
 

 
TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 Evaluate of redundant forces in a statically indeterminate plane truss using flexibility 

matrix method.  

 

Assignment / Questions: (3 & 3) 1. Evaluate of redundant forces in a statically indeterminate plane truss  
                                                         using flexibility matrix method. 

                                                          
       

    

  Signature of faculty 
 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Academic Year                             : 2022-23                        Date: 19-12-2022 

 
Semester                                       :   I  Unit-III Introduction about Flexibility matrix method 

      

Name of the Program: M.Tech (Structural Engineering)      Year: I        
 

Course/Subject: Matrix Methods in Structural Analysis             Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     31       Duration of Lesson:  1hr 

 
Lesson Title: Discuss on questions in unit-3 from old question papers . 

 
 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 

 
1.. Determination of redundant forces in a statically indeterminate plane frame using flexibility 
matrix method.  

 
 

TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 Evaluate of redundant forces in a statically indeterminate plane frame using flexibility 

matrix method. 

 
Assignment / Questions: (3 & 3) 1. Evaluate of redundant forces in a statically indeterminate plane truss  

                                                         using flexibility matrix method                                                          
       

    
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Academic Year                             : 2022-23                       Date: 20-12-2022 

 
Semester                                       :   I               Unit-IV Introduction about stiffness matrix method 

 

Name of the Program: M.Tech (Structural Engineering)       Year: I      
 

Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     32       Duration of Lesson:  1hr 

 
Lesson Title: Introduction about stiffness matrix or displacement method and applications to  

                      Kinematically indeterminate structures 
 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 

 
1. Understand the procedure to analyze any continuous beam with kinematic indeterminate structure.  

 

2. Calculate the dof’s of any given structure. 
 

  

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 

 Analyze the continuous beams using stiffness matrix method 

 Evaluate the support moments using stiffness matrix method 

 

Assignment / Questions: (4 & 4) 1.  Evaluate the support moments for given loading using displacement  
                                                          Method. 

                                        (4 & 4)  2. Draw BMD and SFD for analyzed continuous beams.  
           

  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Academic Year                             : 2022-23                       Date: 21-12-2022 
 

Semester                                       :   I               Unit-IV Introduction about stiffness matrix method 

 

 
Name of the Program: M.Tech (Structural Engineering)       Year: I    
   

Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 
Designation:   PROFESSOR 
 

Lesson No:     33       Duration of Lesson:  1hr 
 
Lesson Title:  Stiffness matrix approach to kinematically indeterminate beams. 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 
 

1. Calculate the kinematic indeterminacy (KID) of given beam. 
 

2. Understand in calculation of  support rotations and moments using displacement method 
  

     TEACHING AIDS          : white board, Different colour markers 

     TEACHING POINTS     : 

 Explain the procedure to evaluate KID of the given beam or any structure. 

 Evaluate the support rotations and moments in continuous beams subjected various 

loading using stiffness matrix method. 

 
Assignment / Questions: (4 & 4) 1. Evaluate support rotations of a given continuous beam using  

                                                         displacement method.   
                                                          

                                        (4 & 4)  2. Evaluate the support moments of a continuous beams using  
                                                         displacement method.   
 

  
    

  Signature of faculty 
 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 



 
 

 
 
 

 
 

 

Gokaraju Rangaraju Institute of Engineering and Technology 
(Autonomous) 

Bachupally, Kukatpally, Hyderabad – 500 090. (040) 6686 4440 
 

 

LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 22-12-2022 
 

Semester                                       :   I                 Unit-IV Introduction about stiffness matrix method 

 

Name of the Program: M.Tech (Structural Engineering)       Year: I    
   
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     34      Duration of Lesson:  1hr 

 
Lesson Title: Methodology to calculate the support moments of beam joints using stiffness matrix  
                      method. 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 
 

1. Analyze the continuous beam using displacement method. 
  

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 
 

 Analyze the kinematically indeterminate of beams. 

 

Assignment / Questions: (4 & 4) 1. Analyze the kinematically indeterminate structure.                                                                
        

    
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Semester                                       :   I                 Unit-IV Introduction about stiffness matrix method 

 
Name of the Program: M.Tech (Structural Engineering)      Year: I      

 
Course/Subject: Matrix Methods in Structural Analysis      Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.   Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     35       Duration of Lesson: 1hr 
 

Lesson Title: Methodology to calculate the redundants forces at beam joints using stiffness matrix  
                      method. 
 

INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

1. 1. Analyze the KID structure using displacement method. 

 
     TEACHING AIDS          : white board, Different colour markers 

     TEACHING POINTS     : 

 Analyze the kinematically indeterminate of beams. 

 
1. Assignment / Questions: (4 & 4) 1. Analyze the kinematically indeterminate structure. 
 

        
    

  Signature of faculty 
 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Semester                                       :   I               Unit-IV Introduction about stiffness matrix method 

    

Name of the Program: M.Tech (Structural Engineering)       Year: I       
 

Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     36       Duration of Lesson:  1hr 

 
Lesson Title: Analyze continuous beams using stiffness matrix method carrying with different loads. 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

1. Understand to analyze continuous beams using stiffness matrix method with kinematic 
indeterminacy 1, 2 or 3.  
 

      2.  Draw Bending Moment Diagram (BMD) & Shear force diagram (SFD) after analysis. 
 

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 
 

 Evaluation of KID beams. 

 Draw BMD and SFD after analysis. 

 

 Assignment / Questions: (4 & 4) 1. Analyze KID beams using displacement method under given  
                                              loading.                                                               

                                          (4 & 4)  2. Draw Bending Moment Diagram (BMD) & Shear force diagram    
                                                          (SFD) for frame. 
        

    
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Name of the Program: M.Tech (Structural Engineering)       Year: I    
   
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     37       Duration of Lesson:  1hr 

 
Lesson Title: Analyze continuous beams using stiffness matrix method carrying with different loads and  
                      sinking supports 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 
 

      1. Analyze continuous beams using stiffness matrix method carrying with different loads and  
          sinking supports 

 
      2. To draw Bending Moment Diagram (BMD) & Shear force diagram (SFD) after analysis. 
 

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 

 Analyze continuous beams using stiffness matrix method carrying with different loads 
and sinking supports 

 Draw BMD and SFD after analysis. 

 
Assignment / Questions: (4 & 4) 1. Analyze continuous beams using stiffness matrix method carrying  

                                                         with different loads and sinking supports 
                            ( 4 & 4)  2. Draw Bending Moment Diagram (BMD) & Shear force  

                                                          diagram (SFD) for portal frame after analysis. 

        
    

  Signature of faculty 
 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Semester                                       :   I                  Unit-IV Introduction about stiffness matrix method 

 
Name of the Program: M.Tech (Structural Engineering)      Year: I       

 
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     38       Duration of Lesson:  1hr 
 

Lesson Title: Analyze plane truss by using stiffness matrix methods carrying with different loads 
 
INSTRUCTIONAL/LESSON OBJECTIVES: 

 
On completion of this lesson the student shall be able to: 

 
1. Analyze the plane truss by using stiffness matrix methods carrying continuous beams with 

different loadings.  

 
     TEACHING AIDS          : white board, Different colour markers 

     TEACHING POINTS     : 
 

 Analyze the plane truss carrying with different loadings. 

 Draw BMD and SFD after analysis. 

 
Assignment / Questions: (3 & 3) 1. Analyze the plane truss by using stiffness matrix methods carrying  

                                                         with different loadings.                                                                
 

        
    
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     39       Duration of Lesson:  1hr 

 
Lesson Title: Analyze plane frame by using stiffness matrix methods carrying with different loads 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

1. Analyze the plane frame by using stiffness matrix methods carrying continuous beams with 
different loadings.  
 

 
     TEACHING AIDS          : white board, Different colour markers 

     TEACHING POINTS     : 
 

 Analyze the plane frame carrying with different loadings. 

 Draw BMD and SFD after analysis. 

 
   Assignment / Questions: (3 & 3) 1. Analyze the plane frame by using stiffness matrix methods carrying  

                                                          with different loadings.                                                                
        

    
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
 

 
 
 



 

Gokaraju Rangaraju Institute of Engineering and Technology 
(Autonomous) 

Bachupally, Kukatpally, Hyderabad – 500 090. (040) 6686 4440 
 

 

LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 10-01-2023 

 
Semester                                       :   I                 Unit-IV Introduction about stiffness matrix method 
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Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     40                   Duration of Lesson:  1hr 

 
Lesson Title: Analyze Discus on old question papers 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

1. Analyze the continuous beam from old question papers having KID 2 or 3.  
 

      2.  Draw Bending Moment Diagram (BMD) & Shear force diagram (SFD) after analysis. 

 
     TEACHING AIDS          : white board, Different colour markers 

     TEACHING POINTS     : 

 Analyse the continuous beam from old question papers having KID 2 or 3.  

 Draw BMD and SFD after analysis. 

 
 Assignment / Questions: (4 & 4) 1. Analyze the continuous beam from old question papers having KID 2  
                                                          or 3.  

                                         (4 & 4) 2. Draw Bending Moment Diagram (BMD) & Shear force  
                                                            diagram (SFD) for continuous beam  after analysis. 

        
    
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     41                  Duration of Lesson:  1hr 

 
Lesson Title: Solve old question papers 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

      1. Analyze the plane frame by using stiffness matrix methods from old question papers. 
      2.  Evaluation of kinematic indeterminacy or total DOF of structure. 
 

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

Analyse any kinematic indeterminate plane frame using displacement method of structure. 

 

   Assignment / Questions: (4 & 4) 1. Analyze the plane frame by using stiffness matrix methods  
                                                             
        

    
 

  Signature of faculty 
 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Semester                                       :   I      Unit-III Introduction about stiffness matrix method 

 

Name of the Program: M.Tech (Structural Engineering)       Year: I     
 

Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     42                   Duration of Lesson:  1hr 

 
Lesson Title: Solve old question paper problems in unit-4 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
 

On completion of this lesson the student shall be able to: 
 

1. Understand the analysis of KID structures using displacement method.  
 

 

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 Explain old question paper problems in unit-3 using displacement methods. 

 
   Assignment / Questions: (4 & 4) 1. Determine the kinematic indeterminacy and applied appropriate  

                                                             co-ordinates as per dof. 
                                           (4 & 4)  2. Analyse the KID structures using displacement method and draw  
                                                             SFD and BMD’s. 

       
    

  Signature of faculty 
 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Name of the Program: M.Tech (Structural Engineering)       Year: I     

 
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     43        Duration of Lesson:  1hr 
 

Lesson Title: Introduction about special analysis procedures 
 

INSTRUCTIONAL/LESSON OBJECTIVES: 
 
On completion of this lesson the student shall be able to: 

 
1. Understand the importance and role of special procedure in analysis of structures. 

  
     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 

 Explain the methodology of special procedures in analysis of structures. 
 

 

   Assignment / Questions: (5 & 5) 1. State the need of special procedures in analysis of structures.  
 

        
    
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Name of the Program: M.Tech (Structural Engineering)       Year: I     

 
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 
Designation:   PROFESSOR 
 

Lesson No:     44        Duration of Lesson:  1hr 
 

Lesson Title: What is Static condensation of structures? 
 
INSTRUCTIONAL/LESSON OBJECTIVES: 

On completion of this lesson the student shall be able to: 
1. Understand the importance of Static condensation of structures 

2. Analyze the given structures using Static condensation procedure. 
 
TEACHING AIDS          : white board, Different colour markers 

 TEACHING POINTS     : 
 

 Explain the term Static condensation of structures 

 Explain the procedure in analysis of structures using Static condensation. 

 

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 
   Assignment / Questions: (4 & 4) 1. What is static condensation?                                                             

                                           (4 & 4) 2. Explain Static condensation and its suitability in analysis of  
                                                            structures.  

                                                                     
    
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     45        Duration of Lesson:  1hr 

 
Lesson Title: Explain Static condensation with suitable example structures 
 

        
INSTRUCTIONAL/LESSON OBJECTIVES: 

On completion of this lesson the student shall be able to: 
1. Understand the role of Static condensation in analysis of structures 
 

 
TEACHING AIDS          : white board, Different colour markers 

 TEACHING POINTS     : 
 

 Explain the Static condensation with suitable example structures 

 
 
 

   Assignment / Questions: (5  & 5) 1.Explain the term static condensation with suitable example. 
        

    
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
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Semester                                       :   I  Unit-IV Introduction about special analysis procedures 
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Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     46       Duration of Lesson:  1hr 

 
Lesson Title: What is sub-structuring? 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
On completion of this lesson the student shall be able to: 

1. Understand the principle of  sub-structuring. 
    

TEACHING AIDS          : white board, Different colour markers 
TEACHING POINTS     : 

 

 
 

 
 
 Assignment / Questions: (5 & 5) 1. Explain the sub-structuring procedure in analysis of structures.                                                                 

 
    

 
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
 

 
 
 

 
 

 
 

 Explain the procedure of sub-structuring using analysis of structures. 
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Name of the Program: M.Tech (Structural Engineering)       Year: I 
 

Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     47        Duration of Lesson:  1hr 

 
Lesson Title: Importance of sub-structuring in structural analysis 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
On completion of this lesson the student shall be able to: 

 
1. Understand about the importance of sub-structuring 

 
TEACHING AIDS          : white board, Different colour markers 
 TEACHING POINTS     : 

 
 

 
 
 

 Assignment / Questions: (5 & 5) 1. Explain the role sub-structuring in analysis of structures.                                                                 
        

   
  
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 

 
 
 

 
 

 
 

 Explain the role of sub-structuring in analysis of structures. 
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Semester                                       :   I  Unit-IV Introduction about special analysis procedures 

Name of the Program: M.Tech (Structural Engineering)       Year: I    

   
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 

Designation:   PROFESSOR 
 

Lesson No:     48        Duration of Lesson:  1hr 
 

Lesson Title:  What is effect due to initial and thermal stresses in structures? 
INSTRUCTIONAL/LESSON OBJECTIVES: 

On completion of this lesson the student shall be able to: 
1. Understand the effect due to initial and thermal stresses in structures  

 

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 
 
 

 
 

 
Assignment / Questions:  (5 & 5) 1. Describe the effects due to initial and thermal stresses in structures  
        

    
 

 
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
 

 
 
 

 
 

 
 
 

 

 Explain the  effects due to initial and thermal stresses in structures 
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Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 
 
Designation:   PROFESSOR 
 

Lesson No:     49        Duration of Lesson:  1hr 
 
Lesson Title: – Introduction about shear walls. 

                        
INSTRUCTIONAL/LESSON OBJECTIVES: 

On completion of this lesson the student shall be able to: 
 

1. Understand the definition of shear walls. 

  
     TEACHING AIDS          : white board, Different colour markers 

     TEACHING POINTS     : 
 
 

 
 

 
 Assignment / Questions:  (5 & 5) 1. Discus about definition of shear walls. 
  

       
    

  Signature of faculty 
 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 

 
 

 
 
 

 

 Explain about shear walls. 
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Semester                                       :   II     Unit-V Shear walls   

 

Name of the Program: M.Tech (Structural Engineering)       Year: I    
    
Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     50        Duration of Lesson:  1hr 

 
Lesson Title: Necessity of shear walls in structures and their shapes 
. 

INSTRUCTIONAL/LESSON OBJECTIVES: 
On completion of this lesson the student shall be able to: 

 Know about importance of shear walls in building constructions. 

 Understand the shapes of shear walls and their role in building constructions. 

 
     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 
 

 
 

 

Assignment / Questions:  (5 & 5) 1. Discuss on various shapes of shear walls used in structures.                                             

                       (5 & 5) 2. Discuss on importance of shear walls in building constructions. 

        
    

  Signature of faculty 
 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 

 
 

 
 
 

 
 

 Explain about importance of shear walls in building constructions. 

 Explain various shapes of shear walls used in structures.  
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Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     51        Duration of Lesson:  1hr 

 
Lesson Title:  Importance of shear walls in structures and their location in structures.                        

 
STRUCTIONAL/LESSON OBJECTIVES: 
On completion of this lesson the student shall be able to: 

 Know about the locations of shear walls and role of shear walls against earthquake or lateral loads 
acting on structures. 

 
     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 
 

 
 

 

 Assignment / Questions: (5 & 5) 1. Write about the locations of shear walls and role of shear walls  
                                                          against earthquake or lateral loads acting on structures.  

                                                      
        

    

  Signature of faculty 
 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
 
 

 
 

 
 
 

 Explain about the locations of shear walls and role of shear walls against earthquake or 

lateral loads acting on structures. 
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Name of the Program: M.Tech (Structural Engineering)       Year: I    
   

Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
 

Lesson No:     52        Duration of Lesson:  1hr 

 
Lesson Title: Structural behaviour of large frames with and without shear walls 

 
INSTRUCTIONAL/LESSON OBJECTIVES: 
On completion of this lesson the student shall be able to: 

1. Understand the behaviour large frames with and without shear walls 
 

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 

 
 

 
 Assignment / Questions:  (5 & 5) 1. Narrate the behaviour of large frames with and without shear walls. 
                                                                

    
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 
 

 
 

 
 
 

 
 

 

 Explain the behaviour of large frames with and without shear walls. 
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Lesson No:     53        Duration of Lesson:  1hr 

 
Lesson Title: Structural behaviour of large frames with and without shear walls 

. 
INSTRUCTIONAL/LESSON OBJECTIVES: 
On completion of this lesson the student shall be able to: 

1. Understand the behaviour large frames with and without shear walls 
 

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 
 

 
 

 
 Assignment / Questions:  (5 & 5) 1. Narrate the behaviour of large frames with and without shear walls. 
 

 
        

    
  Signature of faculty 

 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
 

 
 
 

 
 

 

 Explain the behaviour of large frames with and without shear walls.  Explain various approximate methods of analysis for shear walls. 
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Lesson Title: Approximate methods of analysis for shear walls  

. 
INSTRUCTIONAL/LESSON OBJECTIVES: 

On completion of this lesson the student shall be able to: 
1. Understand in methods of  analysis  against shear walls.  

 

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 
 
 

 
 

 Assignment / Questions:  (5 & 5) 1. Discuss on various approximate methods of analysis for shear walls. 
        

    

  Signature of faculty 
 

Note: Mention for each question the relevant Objectives and Outcomes Nos. 
 
 

 
 

 
 
 

 

 Explain various approximate methods of analysis for shear walls. 
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Lesson Title: Approximate methods of analysis for shear walls  
. 

INSTRUCTIONAL/LESSON OBJECTIVES: 
On completion of this lesson the student shall be able to: 

2. Understand in methods of  analysis  against shear walls.  
 

     TEACHING AIDS          : white board, Different colour markers 

     TEACHING POINTS     : 
 

 
 

 

 
 Assignment / Questions:  (5 & 5) 1. Discuss on various approximate methods of analysis for shear walls. 

        
    
  Signature of faculty 

 
Note: Mention for each question the relevant Objectives and Outcomes Nos. 

 
 
 

 
 

 
 
 

 

 Explain various approximate methods of analysis for shear walls. 



 

Gokaraju Rangaraju Institute of Engineering and Technology 
(Autonomous) 

Bachupally, Kukatpally, Hyderabad – 500 090. (040) 6686 4440 
 

 

LESSON PLAN 
 

Academic Year                             : 2022-23                       Date: 09-02-2023 

 
Semester                                       :   I                             Unit-V Shear walls   

   

Name of the Program: M.Tech (Structural Engineering)       Year: I 
 

Course/Subject: Matrix Methods in Structural Analysis       Course Code: GR22D5001 

                                            

Name of the Faculty: Dr.GVV Satyanarayana.    Dept.: Civil Engineering 

 
Designation:   PROFESSOR 
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Lesson Title: Approximate methods of analysis for shear walls  

. 
INSTRUCTIONAL/LESSON OBJECTIVES: 
On completion of this lesson the student shall be able to: 

3. Understand in methods of  analysis  against shear walls.  
 

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 

 
 

 
 
 Assignment / Questions:  (5 & 5) 1. Discuss on various approximate methods of analysis for shear walls. 
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Note: Mention for each question the relevant Objectives and Outcomes Nos. 

 
 

 
 
 

 
 

 
 
 

 

 Explain various approximate methods of analysis for shear walls. 
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Lesson Title: Approximate methods of analysis for shear walls  

. 
INSTRUCTIONAL/LESSON OBJECTIVES: 
On completion of this lesson the student shall be able to: 

4. Understand in methods of  analysis  against shear walls.  
 

     TEACHING AIDS          : white board, Different colour markers 
     TEACHING POINTS     : 

 

 
 

 
 
 Assignment / Questions:  (5 & 5) 1. Discuss on various approximate methods of analysis for shear walls. 
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 Explain various approximate methods of analysis for shear walls. 


