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UNIT I ANALYSIS OF TRUSSES 

Determinate and indeterminate trusses - analysis of determinate trusses - method of joints - method of 

sections - Deflections of pin-jointed plane frames - lack of fit - change in temperature method of tension 

coefficient - Application to space trusses. 

PART A 

Q.No. Questions BT 

Level 

Competence 

1 Define a perfect truss. BT-1 Remember 

2 State the condition for a perfect plane truss. BT-1 Remember 

3 Define a deficient truss. BT-1 Remember 

4 Define a redundant truss. BT-1 Remember 

5 State the assumptions made in the analysis of pin-jointed plane 

trusses. 

BT-1 Remember 

6 Define the method of joints. BT-1 Remember 

7 Define the method of sections. BT-1 Remember 

8 Define tension member and compression member. BT-1 Remember 

9 What is meant by zero-force member? BT-1 Remember 

10 Define lack of fit in a truss. BT-1 Remember 

11 Define the method of tension coefficient. BT-1 Remember 

12 State the principle of virtual work used for determining truss 

deflection. 

BT-1 Remember 

13 Define a space truss. BT-1 Remember 

14 Differentiate between determinate and indeterminate trusses. BT-2 Understand 

15 Explain why pin joints are assumed in truss analysis. BT-2 Understand 

16 Explain the significance of zero-force members in a truss. BT-2 Understand 

17 Compare the method of joints and the method of sections. BT-2 Understand 

18 Explain the effect of temperature change on a pin-jointed truss. BT-2 Understand 

19 Explain the concept of truss deflection due to lack of fit. BT-2 Understand 

20 Explain the advantages of the method of tension coefficient in space 

truss analysis. 

BT-2 Understand 

21 Determine whether a plane truss having 10 joints and 19 members is 

perfect or not. 

BT-3 Apply 

22 Identify the zero-force members in a given simple truss using 

equilibrium conditions. 

BT-3 Apply 



23 Calculate the support reactions of a simply supported pin-jointed 

truss subjected to vertical loading. 

BT-3 Apply 

24 Apply the method of sections to determine the force in a specified 

member of a truss. 

BT-3 Apply 

25 Determine the tension coefficient of a member in a simple space 

truss. 

BT-3 Apply 

Part - B 

Q. No. Questions BT Level Competence 

1 Determine the forces in the members of the truss shown in the 

figure. 

 

 

 

 

 

 

BT-3 

 

 

 

 

 

Applying 

2 Determine the force in the truss carrying a horizontal load and 

vertical load as shown in the figure. 

 
 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

 

Analyzing 

3 A truss loaded shown in fig. Analyze and find the reaction and 

forces in the members by using Method of joints. 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

Analyzing 



4 Analyze the truss by method of Joints 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

 

Analyzing 

5 A truss loaded shown in fig. Analyze and find the reaction and 

forces in the members 
 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

Analyzing 

6 Determine the forces in the member of the truss shown in figure by 

the method of moments or method of sections 

 

 
 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

 

Analyzing 

7 The figure below shows a warren girder consisting members of 5m 

length. The truss is freely supported at its end points. The girder is 

loaded with external loads. Determine the forces in the members and 

their nature by method of tension coefficients. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

BT-4 Analyzing 

8 Determine the force in various members of the pin-jointed frame as 

shown in figure if the member BC is short by an amount of Δ. All 

members of the frame have same axial rigidity as AE. 

 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

 

Analyzing 

9 A pin-jointed truss ABCD is shown in Figure 3.17 in which both a 

vertical and a horizontal load are applied at joint B as indicated. 

Determine the magnitude and direction of the resultant deflection at 

joint B and the vertical deflection at joint D. 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

 

Analyzing 

10 A pin-jointed truss ABCD is shown in Figure 3.17 in which both a 

vertical and a horizontal load are applied at joint B as indicated. 

Determine the magnitude and direction of the resultant deflection at 

joint B and the vertical deflection at joint D. and determine the 

 

 

 

 

 

 

 

 



vertical deflection at joint D assuming the existing loading and that 

member BC is too short by 2.0 mm, member CD is too long by 1.5 

mm and that members AD and CD are both subject to an increase in 

temperature of 5°C. Assume a =12.0 × 10-6/C and AE= 100 x 103 

kN. 

 

 

 

BT-4 

 

 

Analyzing 

11 The cross-sectional area of all members is equal to 1500 mm². 

Determine the value of the resultant deflection at joint D. E = 205 

KN/mm² 

 
 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

 

Analyzing 

12 The cross-sectional area of members AB, BC and CD equals 500 

mm². The cross-sectional area of all other members is equal to 250 

mm². Member BE is too short by 3.0 mm. 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

 

Analyzing 

13 Analyse the truss shown in Fig  using methods of joints.  

 

 

 

 

 



 
 

 

 

 

BT-4 

 

 

 

Analyzing 

14 A pin-jointed frames shown in Figure determine the support 

reactions and the member forces due to the applied loads. Assume E 

= 205 kN/mm² and a= 12 × 10-6/°C where the required.he cross-

sectional area of members AH, GH, EF and FG is equal to 200 mm². 

The cross-sectional area of all other members is equal to 500 mm². 

The support at G settles by 12 mm.  

 
 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

 

Analyzing 

15 Find the forces in all the members of the truss shown in figure. 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

 

Analyzing 

16 Determine the forces in all the members of the truss shown in figure 

and indicate the magnitude and nature of the forces on the diagram 

 

 

 

 



 

 

 

 

 

 

 

 

of the truss. All inclined members are at 60˚ to horizontal and length 

of each member is 2m. 

 

 

 

 

 

BT-4 

 

 

 

 

Analyzing 

17 A truss of 8m span consisting of seven members each of 4m length 

supported at its ends and loaded as shown in Fig.. Determine the 

forces in the members by method of joints. 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

 

Analyzing 

18 Determine the forces in the truss shown in Fig 5.3. It carries a 

horizontal load of 16 kN and vertical load of 24 kN. 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

 

Analyzing 



UNIT II SLOPE DEFLECTION METHOD 

Slope deflection equations – Sign conventions -Equilibrium conditions - Analysis of continuous beams and 

rigid frames– Rigid frames with inclined members - Support settlements- symmetric frames with Symmetric 

and Skew-symmetric loadings. 

Part - A 

Q. No. Questions BT Level Competence 

1. Why is slope deflection method known as stiffness method? BT-1 Remembering 

2. What is the limitation of slope-deflection equations applied in 
structural analysis? 

BT-1 Remembering 

3.  BT-1 Remembering 

4. What are the quantities in terms of which the unknown moments are 
expressed in slope deflection method? 

BT-1 Remembering 

5. Write the slope deflection equation for the fixed beam with right half 
of the span loaded with udl of intensity ’w’ per meter run. 

BT-1 Remembering 

6. What are the assumptions made in slope-deflection method? BT-1 Remembering 

7. Write down the equilibrium equations used in slope deflection 
methods 

BT-1 Remembering 

8. What are the conditions at which side sway don't occour? BT-1 Remembering 

9. What are the sign conventions used in slope deflection method? BT-1 Remembering 

10. How many slope deflection equations are available for a two span 
continuous beam? 

BT-2 Understanding 

11. Write down the slope deflection equation for a beam AB fixed at A 
and B subjected to a settlement δ at B. 

BT-2 Understanding 

12. Write the fixed end moment for a fixed beam with triangular loading 
with intensity zero at the supports. 

BT-2 Understanding 

13. State the limitations of Slope deflection method. BT-2 Understanding 

14. Why is slope deflection method called as displacement method? BT-2 Understanding 

15. What are the limitations of slope deflection method? BT-2 Understanding 

16. Write the fixed end moment for a point load located at mid span. BT-2 Understanding 

17. Explain the use of slope deflection method. BT-2 Understanding 

18. Mention the reasons due to which sway may occur in portal frames. BT-3 Applying 

19. Write the shear condition for the following frame. 

 

 

 

 

BT-3 

 

 

 

Applying 

20. Explain the principle involved in the slope deflection method of 
analysis. 

BT-3 Applying 

21. A rectangular portal will have horizontal sway only when it is BT-3 Applying 



 subjected to or .   

22. Find the unknowns and equilibrium conditions of the continuous 
beam ABC with A, B and C are simply supported joints 

BT-3 Applying 

23. Write the equation for sway correction for the portal frame shown in 

fig. 
 

 

 

 

 

 

 

BT-3 

 

 

 

 

 

Applying 

24. How do account for sway in slope deflection method for portal 
frames? 

BT-3 Applying 

25. A rigid frame is having totally 10 joints including support joints. Out 

of slope deflection and moment distribution methods, which method 

would you prefer for analysis? Why? 

BT-3 Applying 

 

Part – B 

Q. No. Questions BT Level Competence 

1 A continuous beam ABC consist of span AB=3m and BC=4m, the 

ends A and C being fixed. AB and BC carry uniformly distributed 

loads of intensity 4kN/m and 5kN/m respectively. The beam is of 

uniform section throughout. What are its support moments? Draw 

the bending moment diagram for the beam 

 

BT - 1 

 

Remembering 

2 A Continuous beam is shown in Figure. During loading support 2 

sinks by 10mm.Determine the support moments using slope-

deflection method. E = 200 X 106kN/m2and I = 80 x 106m4. Relative 

I value for each span is indicated. 

 

 

 

 

 

 

 

 

 

BT-1 

 

 

 

 

 

 

Remembering 

3 Analyze the portal frame loaded as shown in Fig by the slope 
deflection method 

BT-2 Understanding 



 and sketch the bending moment and shear force diagrams. 
 

 

 

  

4 A beam ABC, 10m long, fixed at ends A and B is continuous over 

joint B and is loaded as shown in Fig. Using the slope deflection 

method, compute the end moments and plot the bending moment 

diagram. Also, sketch the deflected shape of the beam. The beam 

has constant EI for both the spans. 

 

 

 

 

 

 

 

 

 

BT-1 

 

 

 

 

 

 

Remembering 

5 Using slope deflection method analyse the beam shown in Fig. and 

draw the BMD. 

 

 

 

 

 

BT-1 

 

 

 

Remembering 

6 Analyze the propped cantilever shown by using slope defection 

method. Then draw Bending moment and shear force diagram 

 

 

 

 

BT-2 

 

 

 

Understanding 



7 Analyze two span continuous beam ABC by slope deflection method. 

Then draw Bending moment & Shear force diagram. Take EI 

constant. 

 

 

 

 

 

 

BT-3 

 

 

 

 

Applying 

8 Calculate the bending moment at B of the beam shown. The vertical 

settlement at support C is 10 mm. EI = 300 kN-m2 is constant 

throughout the section. 

 

 

 

 

 

 

BT-3 

 

 

 

 

Applying 

9 Calculate the bending moments at A, and C for the two-span 

continuous beam ABC. EI is constant. 

 

 

 

 

 

BT-3 

 

 

 

Applying 

10 Calculate the bending moments at A, and C for the two-span 

continuous beam ABC. EI is constant. 

 

 

 

 

BT-3 

 

 

Applying 

11 Analyse the frame by moment distribution method and draw bending 

moment diagram 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

Analyzing 



12 Calculate the bending moment at E for the frame shown in figure. EI 

is same for all the members 

 

 

 

 

 

 

 

 

 

BT-3 

 

 

 

 

 

 

Applying 

13 A continuous beam ABC is supported on an elastic column BD and is 

loaded as shown in figure. Treating joint B as rigid, analyze the 

frame and plot the bending moment diagram and the deflected shape 

of the structure. 
 

 

 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

 

 

Analyzing 

14 A continuous beam ABC consist of span AB=4m and BC=4m, the 

ends A simply support and C being fixed. AB and BC carry 

uniformly distributed loads of intensity 5kN/m and 2kN/m 

respectively. The beam is of uniform section throughout. What are 

its support moments? Draw the bending moment diagram for the 
beam 

 

 

BT-3 

 

 

Applying 

15 A portal frame ABCD is hinged at A and fixed at D and has stiff 

joints at B and C. the loading is as shown in figure. Draw the 

bending moment diagram and deflected shape of the frame. 

 

BT-3 

 

Applying 



 
 

 

  

16 Calculate the moment at B for the two-span continuous beam 

ABC. EI is constant. 
 

 

 

 

BT-3 

 

 

Applying 

17 A portal frame ABCD is fixed at A and D, and has rigid joints at B and C. 

The column AB is 3m long. The beam BC is 2m long, and is loaded with 

uniformly distributed load of intensity 6 kN/m. The moment of inertia is 

2.1 and that of BC and CD is I (Fig). Plot B.M. diagram and sketch the 

deflected shape of the frame. 
 

 

 

 

 

 

 

 

 

 

 

BT-3 

 

 

 

 

 

 

 

 

 

Applying 

18  Analyse the continious beam and draw the bending moment diagram. 
 
 
 
 

 

BT-3 Applying 

UNIT III: MOMENT DISTRIBUTION METHOD 



Stiffness and carry over factors – Distribution and carryover of moments - Analysis of continuous Beams-

Plane rigid frames with and without sway – Support settlement - symmetric frames with symmetric and skew- 

symmetric loadings. 

Part - A 

Q. No. Questions BT Level Competence 

1. What is distribution factor? BT-1 Remembering 

2. Explain about Stiffness factor BT-1 Remembering 

3. Define sway. BT-1 Remembering 

4. Define Stiffness BT-1 Remembering 

5. Define: Moment distribution method (Hardy Cross method) BT-1 Remembering 

6. What is carry over moment? BT-1 Remembering 

7. In a member AB, if a moment of –10 KNm is applied at A, what is 
the moment carried over to B? 

BT-1 Remembering 

8. What are symmetric and anti-symmetric quantities in structural 
behaviour? 

BT-1 Remembering 

9. What are the situations where in sway will occur in portal frames? BT-1 Remembering 

10. What is the sum of distribution factors at a joint? BT-1 Remembering 

11. Explain about carry over factor BT-2 Understanding 

12. What do you understand by constant strength beam? BT-2 Understanding 

13. A rigid frame is having totally 10 joints including support joints. Out 

of slope-deflection and moment distribution methods, which method 
would you prefer for analysis? Why? 

BT-2 Understanding 

14. Mention any three reasons due to which sway may occur in portal 
frames. 

BT-2 Understanding 

15. What is sway correction? BT-2 Understanding 

16. Give the relative stiffness when the far end is (a) Simply supported 
and (b) Fixed. 

BT-2 Understanding 

17. State how the redundancy of a rigid frame is calculated BT-2 Understanding 

18. What is the difference between absolute and relative stiffness? BT-2 Understanding 

19. Explain Naylor simplification BT-3 Applying 

20. Explain Flexural Rigidity of Beams. BT-3 Applying 

21. What are the advantages of Continuous beam over simply supported 
beam? 

BT-3 Applying 

22. Explain the concepts involved in the Moment distribution method 
(Hardy Cross method). 

BT-3 Applying 

23. In a member AB, if moment of -10kNm is applied at A, What is the 
moment carried over to B? 

BT-3 Applying 

24. Write the Stiffness of the members for the joint A,B and Cof given 

beam? 

 

 

 

BT-3 

 

 

Applying 

25. Write the distribution factor for the joint B of given beam? BT-3 Applying 



 

 

  

 

PART – B 

Q. No. Questions BT Level Competence 

1. Calculate the moment at B for the two-span continuous beam 
ABC. EI is constant. 

 

 

 

 

 

 

BT-1 

 

 

 

Remembering 

2.  Calculate the mid-span moment for span AB and BC of the  

 

 

BT-1 

 

 

 

Remembering 

continuous beam ABC given below. EI is constant. 
 

 

 

3. Calculate the moment at B for the two-span continuous beam 

ABC. EI is constant. (Moment distribution method) 

 

 

 

 

 

 

BT-1 

 

 

 

 

Remembering 

4. Analyse the continious beam and draw the bending moment diagram. 

(Moment distribution method) 

 

 

 

 

 

 

 

BT-3 

 

 

 

 

Applying 

5. Calculate the bending moments at A, B, and C for the two-span BT-3 Applying 



 continuous beam ABC. EI is constant.(Moment distribution method) 

 
 

 

  

6. Analyse the continious beam and draw the bending moment diagram. 

 

 

 

 

BT-4 

 

 

 

Analyzing 

7. Analyse the continious beam and draw the bending moment diagram. 

 

 

 

 

 

BT-4 

 

 

 

Analyzing 

8. 

Analyse the continious beam and draw the bending moment diagram. 

 

 

 

 

 

 

BT-4 

 

 

 

 

Analyzing 

9. Analyse the frame by moment distribution method and draw bending 

moment diagram 

 
 

 

 

 

 

BT-4 

 

 

 

 

Analyzing 

10. Calculate the bending moment at E for the frame shown in figure. EI 

is same for all the members BT-3 Applying 



 

 

  

11. Analyse the continious beam and draw the bending moment diagram. 

 
 

 

 

 

 

BT-4 

 

 

 

Analyzing 

12. Analyse the continious beam and draw the bending moment diagram. 

 

 

 

 

 

BT-4 

 

 

Analyzing 

13. Draw the bending moment diagram for the given beam by moment 

distribution method 

 

 

 

 

 

BT-4 

 

 

 

Analyzing 

14. Calculate the bending moment for the segment given below. take EI 

is constant 

 

 

 

 

 

BT-1 

 

 

 

 

Remembering 

15. A continuous beam ABC consist of span AB=4m and BC=4m, the 

ends A and C being fixed. AB and BC carry uniformly distributed 

loads of intensity 5kN/m and 2kN/m respectively. The beam is of 

uniform section throughout. What are its support moments? Draw the 

bending moment diagram for the beam 

 

BT-3 

 

Applying 

16. A continuous beam ABC consist of span AB=4m and BC=4m, the BT-3 Applying 



 ends A simply support and C being fixed. AB and BC carry 

uniformly distributed loads of intensity 5kN/m and 2kN/m 

respectively. The beam is of uniform section throughout. What are 

its support moments? Draw the bending moment diagram for the 

beam 

  

17. A continuous beam ABC consist of span AB=4m and BC=4m, the 

ends A fixed and C simply supported. AB and BC carry uniformly 

distributed loads of intensity 2kN/m and 4kN/m respectively. The 

beam is of uniform section throughout. What are its support 
moments? Draw the bending moment diagram for the beam 

 

BT-3 

 

Applying 

18 A Continuous beam ABCD fixed at A and D and continuous over 

supports B and C. The span AB=5m carries a central concentrated 

load of 10kN. The span BC=4m carries a uniformly distributed load 

of 4 kN/m over the entire span of BC. The span CD=6m carries a 

non-central concentrated load of 8 kN acting at a  distance of 2m 

from the end D. Analyse the beam and draw bending moment 

diagram using moment distribution method and tabulate the results 

 

 

BT-3 

 

 

Applying 

 

UNIT IV : FLEXIBILITY METHOD 

Equilibrium Vs Compatibility -Primary structures - Compatibility conditions – Formation flexibility matrices - 

Analysis of Indeterminate pin- jointed plane frames, continuous beams and rigid jointed plane frames by direct 

flexibility approach. 

Q.No PART-A BT Level Competence 

1. 
What are the conditions to be satisfied for determinate structures and 
how are indeterminate structures identified? 

BT-1 Remembering 

2. 
Write down the equation for the degree of static indeterminacy of the 
pin jointed Plane frames, explain the notations used. 

BT-1 Remembering 

3. 
Give the mathematical expression for the degree of static 
indeterminacy of rigid jointed plane frames. 

BT-1 Remembering 

4. 
What are the properties which characterize if the structure response 
by means of force-displacement relationship? 

BT-1 Remembering 

5. List the classical methods of structural analysis. BT-1 Remembering 

6. What is meant by flexibility? BT-1 Remembering 

7. 
In flexibility method unknown quantities are ---------------------- and 
final equations are------------- 

BT-1 Remembering 

8. Write about the indeterminate structures. BT-1 Remembering 

9. List the variables in the force method. BT-1 Remembering 

10. 
Briefly mention the two types of matrix methods of analysis of 
indeterminate structures. 

BT-1 Remembering 

11. Define a primary structure. BT-1 Remembering 

12. What is a primary structure? BT-2 Understanding 

13. What are equilibrium equations? BT-2 Understanding 

14. 
What  are  the  different  methods  of  analysis  of  indeterminate 
structures? 

BT-2 Understanding 

15. Differentiate Stiffness method from flexibility method. BT-2 Understanding 

16. What are the basic requirements of structural analysis? BT-2 Understanding 

17. Write the equation for degree of indeterminacy of 2D trusses. BT-2 Understanding 

18. What is meant by compatibility condition? BT-2 Understanding 



19. 
Write the element Flexibility matrix for a beam member and truss 
member. 

BT-2 Understanding 

20. Define External and Internal indeterminacy. BT-2 Understanding 

21. Explain the term flexibility coefficient. BT-3 Applying 

22. 
Choose the correct answer. The flexibility method is best suited when 

the static indeterminacy is --------the kinematic indeterminacy. (a) 
Less than (b) Equal to (C) Greater than . 

BT-3 Applying 

23. What is meant by generalized coordinates? BT-3 Applying 

24. Explain the compatibility condition used in the flexibility method? BT-3 Applying 

25. What is the displacement transformation matrix? BT-3 Applying 
 

 

Q.No PART - B BT Level Competence 

1. Analyse the pin-jointed plane frame shown in Fig below by flexibility 

matrix method. The flexibility for each member is 0.0025 mm/KN. 

 

 

 

 

 

 

BT-4 

 

 

 

 

Analyzing 

2. Analyse the continuous beam ABC shown in Fig below by flexibility 

matrix method and draw the bending moment diagram. RB and RC are 

redundant 

 

 
 

 

 

 

 

 

BT-4 

 

 

 

 

Analyzing 

3. Generate the flexibility matrix of beam ABC as shown in figure, 

below by flexibility matrix method and sketch the bending moment 

diagram 

 

 
 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

Analyzing 

4. A two span continuous beam ABCD is fixed at A and hinged at BT-4 Analyzing 

 support B and C. span of AB =Span of BC =9m. Arrange the 

flexibility influence co-efficient matrix assuming vertical reaction at 

B and C as redundant. 

  



5. Calculate the deflection and moments of continuous beam shown in 

Fig below using force method. 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

Analyzing 

6. A cantilever is subjected to a single concentrated load P at the middle 

of the span. Calculate the deflection at the free end using flexibility 
matrix method. EI is uniform throughout. 

BT-4 Analyzing 

7. Analyze the continuous beam ABCD shown in Fig below by 

flexibility matrix method and draw the bending moment diagram. MB 

and MC are redundant 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

Analyzing 

8. A portal frame ABCD with supports A and D are fixed at same level 

carries a uniformly distributed load of 80kN/m on the span AB. Span 

AB=BC=CD=9m. EI is constant throughout. Analyze the frame by 

stiffness matrix method. 

 

BT-4 

 

Analyzing 

9. Solve the portal frame ABCD shown in Fig below by flexibility 

matrix method and sketch the bending moment diagram. 

 

 

 

 

 

 

 

 

BT-4 

 

 

 

 

 

Analyzing 

10. Solve the portal frame ABCD shown in Fig below by flexibility 

matrix method and sketch the bending moment diagram. BT-4 Analyzing 



 

 

  

11. A portal frame ABCD with supports A and D are fixed at same level 

carries a concentrated load of 100kN at centre of the span AB. Span 

AB=BC=CD=10 m. EI is constant throughout. Analyze the frame by 
stiffness matrix method. 

 

BT-4 

 

Analyzing 

12. Examine the moment of the continuous beam shown in Fig below by 

flexibility method. 

 

 

 

BT-4 

 

 

Analyzing 

13. Estimate the forces in all the members of the pin-jointed frames 

shown in Fig below by flexibility method, AE = constant. 
 

 

 

 

 

 

BT-4 

 

 

 

 

Analyzing 

14. A cantilever beam is subjected to an udl of ‘w’kN/m throughout the 

entire span. Calculate the deflection at the free end using flexibility 
matrix method. EI is uniform throughout. 

BT-4 Analyzing 

15. Analyze the portal frame as shown in fig. by flexibility method and 

draw the bending moment diagram. 

 

 

 

 

 

 

 

BT-3 

 

 

 

 

 

 

Applying 



16. Using flexibility matrix method, analyse and draw the bending 

moment diagram continuous beam as shown in fig, consider EI 

constant throughout. 

 

 

 

 

 

 

BT-3 

 

 

 

 

Applying 

17. Analyse the pin jointed plane frame show in fig. by flexibility 

method. 

 

 

 

 

 

 

 

 

 

BT-3 

 

 

 

 

 

 

 

Applying 

18 Analyze the continuous beam shown in figure using stiffness matrix 

method. EI is constant. 

 

 

 

 

 

BT-3 

 

 

 

Applying 

 

 

UNIT V: STIFFNESS MATRIX METHOD 

Restrained structure –Formation of stiffness matrices – Rotation matrix – Transformation of Stiffness matrices 
-Analysis of Continuous Beams, Pin-jointed plane frames and rigid frames by direct stiffness method. 

Q.No PART-A BT Level Competence 

1. What are the basic unknowns in stiffness matrix method? BT-1 Remembering 

2. Define degree of freedom of the structure with an example. BT-1 Remembering 

3. Define Local and Global coordinates. BT-1 Remembering 

4. Write down the rotation matrix for 2D beam element. BT-1 Remembering 

5. Define Stiffness coefficient kij. BT-1 Remembering 

6. Is it possible to develop the flexibility matrix for an unstable 
structure? 

BT-1 Remembering 

7. What is transformation matrix? BT-1 Remembering 

8. Explain about the properties of stiffness matrix. BT-2 Understanding 



9. Explain the global stiffness matrices. BT-2 Understanding 

10. Explain the steps involved in stiffness matrix method of analysis. BT-2 Understanding 

11. Differentiate between flexibility and stiffness. BT-2 Understanding 

12. Derive the stiffness matrix of a typical pin-jointed two-dimensional 
frame element. 

BT-2 Understanding 

13. Write the properties of stiffness matrix. BT-2 Understanding 

14. Write a short note on element stiffness matrix. BT-2 Understanding 

15. Which property of a structure determines the size of its stiffness 
matrix? 

BT-2 Understanding 

16. What is meant by relative stiffness of a member? BT-2 Understanding 

17. Explain the terms stiffness matrix and flexibility matrix. Show that 
these are inverse of each other. 

BT-3 Applying 

18. Create the stiffness matrix for a 2D beam element BT-3 Applying 

19. How are the basic equations of stiffness matrix obtained? BT-3 Applying 

20. Explain about generalized coordinates. BT-3 Applying 

21. What is the relationship between the flexibility and stiffness matrix? BT-3 Applying 

22. Types of Boundary Condition BT-3 Applying 

23. Explain formation of load Vector BT-3 Applying 

24. Determine the statically inderminacy of the frame . BT-3 Applying 

 

 

  

25. Determine the statically inderminacy of the frame . 

 

 

 

 

 

 

BT-3 

 

 

 

 

Applying 

 

Q.No PART-B BT Level Competence 

1. Analyse the continuous beam ABC shown in Fig below by stiffness 

method and also sketch the bending moment diagram. 

 

 

 

 

BT-3 

 

 

Applying 



2. Analyse the portal frame ABCD shown in Fig below by stiffness 

method and also sketch the bending moment diagram. 
 

 

 

 

 

BT-3 

 

 

 

Applying 

3. Examine the continuous beam ABC shown in Fig below by stiffness 

method and also draw the shear force diagram. 

 

 

 

 

 

BT-3 

 

 

 

Applying 

4. Analyze the portal frame ABCD shown in Fig below by stiffness 
method and also estimate the bending moment. 

BT-3 Applying 

 
 

 

  

5. Compute the final forces of continuous beam shown in Fig below 

using displacement method. 
 

 

 

 

 

 

 

BT-2 

 

 

 

 

Understanding 

6. Analyse the truss shown in Fig below using displacement method. 
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7. Solve the portal frame shown in Fig below by matrix stiffness method 

and sketch the SFD and BMD. Given El is constant. 
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Applying 

8. A two span continuous beam ABC is fixed at A and simply supported 

over the supports B and C. AB=6m and BC = 4m. Moment of inertia 

is constant throughout. A uniformly distributed load of 20kN/m acts 

over AB and a single concentrated load of 6 kN acts on BC. Estimate 

BM by stiffness matrix method. 
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9. A portal frame ABCD with A and D are fixed at same level carries a 

uniformly distributed load of 20kN/m. EI is constant throughout. 

Assess the final forces by stiffness matrix method. Take Span 

AB=BC=CD=6m. 
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10. A continuous beam ABC is fixed at A and simply supported over the 

supports B and C. AB = 11m and BC = 9m. Moment of inertia is 

constant throughout. A single concentrated central load of 120 kN 

acts on AB and a uniformly distributed load of 10 kN/m acts over 

BC, examine the final forces by stiffness matrix method and draw 

BMD. 
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11. A continuous beam ABCB is simply supported over the supports A, 

B, C and D. AB = 10m , BC = 8m and CD=10m. Moment of inertia is 

constant throughout. A single concentrated central load of 12 tons 

acts on AB and a uniformly distributed load of 10Tons/m acts over 

BC, examine the final forces by stiffness matrix method and draw 
BMD. 
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12. Analyze the continuous beam shown in fig. by stiffness matrix 

method 
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13. A portal frame ABCD with A and D are fixed at same level Span AB 

carries a uniformly distributed load of 20kN /meters. EI is constant 

throughout. Assess the final forces by stiffness matrix method. Span 

BT-3 Applying 



14. Estimate the forces in all the members of the pin-jointed frames 

shown in Fig below by Stiffness matrix method, AE = constant. 
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15 
 

Analyze the portal frame as shown in fig. by stiffness method and 
draw the bending moment diagram. 
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16. Using stiffness method, analyse and draw the bending moment 

diagram continuous beam as shown in fig, consider EI constant 

throughout. 
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17. Analyse the pin jointed plane frame show in fig. by stiffness method. 
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18 A portal frame ABCD with A and D are fixed at same level span 

AB=6m carries a uniformly distributed load of 20kN /meters. Span 

BC = CD=5m carries uniformly distributed load of 5kN/m EI is 

constant throughout. Assess the final forces by stiffness matrix 
method. 
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