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B.E DEGREE EXAMINATIONS: MAY 2018 
(Regulation 2015) 

Sixth Semester  
CIVIL ENGINEERING 

U15CET601: Structural Analysis II 
COURSE OUTCOMES 
CO1: Analyze structures using matrix flexibility method 
CO2: Analyze structures using stiffness method 
CO3: Perform plastic analysis for indeterminate beams and frames 
CO4: Implement basic concepts of finite element analysis 
CO5: Analyze space truss using tension coefficient method 
CO6: Analyze beams curved in plan and cable suspension bridges 
Time: Three Hours Maximum Marks: 100 

Answer all the Questions:- 
PART A (10 x 1 = 10 Marks) 

1. Matching type item with multiple choice code 
List I List II 

A. The shape of a cable suspended 
between two supports is defined by 

i. A catenary 

B. The cable uniformly loaded along the 
horizontal span takes the shape of 

ii. A little load 

C. The cable uniformly loaded along its 
length assumes the shape of  

iii. A parabola 

D. The girder in a suspension bridge 
transmits to its supports 

iv. Applied loads 

 

CO6 [K2] 

  A B C D    

 a) i ii iv iii    

 b) i iii iv ii    

 c) iv iii i ii    

 d) iv ii i iii    

2. What will be the primary unknown in the stiffness method of analysis? CO2 [K2] 

 a) Force b) Displacement   

 c) Moment d) Rotation   

3. Arrange the following steps sequentially                                                              
1) Applying Boundary Condition 
2) Solution of unknown displacement 
3) Selection of displacement function 
4) Assemble the element equation 

CO4 [K2] 
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 a) 3, 1, 4, 2 b) 4, 2, 1, 3   

 c) 4, 3, 1, 2 d) 3, 4, 1, 2   

4. The maximum sag or dip of the cable varies from CO6 [K2] 

 a) 

105

l
to

l

 

b) 

2015

l
to

l

 

  

 c) 

1510

l
to

l

 

d) 

2010

l
to

l
 

  

5. The triangular element which has 6 nodes is called as CO4 [K2] 

 a) CST element b) LST element   
 c) Axisymmetric element d) Truss Element   

6. The pull in the members of the space truss is calculated by the relation 
T = Pull in a member of length, t= tension coefficient 

CO5 [K2] 

 a) lTt ×=  b) ltT ×=    

 c) 2lTt ×=  d) ltT /=    

7.  In plastic analysis of structures the following assumptions are made 
1.Plane section before bending remains plane even after bending  
2. The relationship between compressive stress and compressive strain is the same as 
between tensile stress and tensile strain.  
3. The defections are small  
Select the correct answer code from the below 

CO3 [K2] 

 a) 1 and 2 are true but 3 is wrong b) 1 and 3 are true but 2 is wrong   

 c) 2 and 3 are true but 1 is wrong d) 1, 2 and 3 are true    

8.  The number of resistance in ball and socket joint CO5 [K2] 

 a) 1 b) 2   

 c) 3 d) 6   

9. Assertion (A): Polynomials are generally used as a interpolation function 
Reason (R): Polynomial functions are easy to formulate, differentiate and integrate and 
accuracy can be increased while increasing the order of the polynomial. 

CO4 [K2] 

 a) Both A and R are Individually true and 
R is the correct explanation of A   

b) Both A and R are Individually true but 
R is not the correct explanation of A   

  

 c) A is true but R is false  d) A is false but R is true   

10. The number of KI for the structure shown in Fig.1 is (neglect axial deformation) 
 
 
 

CO1 [K2] 

 a) 1 b) 2    

 c) 3 d) 4   
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PART B (10 x 2 = 20 Marks) 
(Answer not more than 40 words) 

11. Compare flexibility method and stiffness method. CO1 [K2] 

12. Determine the degree of static and kinematic indeterminacy of the beam in Fig.2. 
 
 
 

CO1 [K3] 

13. Differentiate determinate and indeterminate structures. CO2 [K2] 

14. What is the relation between the flexibility matrix and stiffness matrix? CO2 [K2] 

15. State lower bound theory. CO3 [K1] 

16. Differentiate plane truss and space truss. CO5 [K2] 

17. List out the advantages of FEM. CO4 [K2] 

18. What is meant by discretization? CO4 [K2] 

19. What are the main functions of stiffening girders in suspension bridges?  CO6 [K2] 

20. List the applications of beams curved in plan. CO6 [K2] 

PART C (5 x 14 = 70 Marks)  
Q.No. 21 is Compulsory 
21. Analyze the portal frame ABCD shown in Fig.3 by stiffness method and also draw the 

bending moment diagram. 
 
 
 
 
 
 
 

 CO2 [K4] 

     

22. A three hinged stiffening girder of a suspension bridge of 100 m span subjected to two 
point loads 10 kN each placed at 20 m and 40 m respectively from the left hand hinge. 
Determine the bending moment and shear force in the girder at section 30 m from each 
end. Also determine the maximum tension in the cable which has a central dip of 10 m. 

 CO6 [K3] 

     

23. Analyze the continuous beam ABC shown in Fig.4 by flexibility matrix method and 
sketch the bending moment diagram. 
 
 
 
 
 

 CO1 [K4] 
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24. Find the fully plastic moment required for the frame shown in Fig.5, if all the members 
have same value of MP. 
 

 CO3 [K3] 

     

25. Determine the shape factor of a T-section beam of flange dimension 100 x 12 mm and 
web dimension 138 x 12 mm thick. 

 CO3 [K3] 

     

26. The space truss shown in the Fig.6 has roller and socket support at joint A, B, C and D 
i) Determine the member force for all members at joint F and G  
ii) Determine the reaction at support C 

 
 
 
 
 
 
 
 
 
 

 CO5 [K3] 

     

27. Explain the steps involved in Finite Element Analysis in detail.  CO5 [K2] 

 

*********** 

 


