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Rejinpaul Important Questions May June 2016 – UG (Regulation 2013) 
CE6602 STRUCTURAL ANALYSIS II 

Unit I 
1. Analyze the continuous beam ABC shown in Figure by flexibility matrix method and draw the 

bending moment diagram. 

 
2. Analyze the portal frame ABCD shown in figure using force method. 

 
3. Analyse the portal frame ABCD shown in figure by flexibility matrix method and sketch the 

bending moment diagram. 

 
4. A cantilever of length 15m is subjected to a single concentrated load of 15kN at the middle of 

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

5. A two span continuous beam ABC is fixed at A and hinged at support B and C. Span AB = BC = 
9m. Set up flexibility influence coefficient matrix assuming vertical reaction at B and C as 
redundant. 

6. Analyse the continuous beam shown in figure by flexibility method. 

 
 

Unit II 
1. Analyse the continuous beam shown in figure using displacement method. 
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2. Analyse the continuous beam ABC shown in figure by stiffness method and also sketch the 
bending moment diagram. 

 
3. Analyse the portal frame ABCD shown in figure by stiffness method and also sketch the bending 

moment diagram. 

 
4. A two span continuous beam ABC is fixed at A and simply supported over the supports B and C. 

AB = 10 m and BC = 8 m. moment of inertia is constant throughout. A single central 
concentrated load of 10 tons acts on AB and a uniformly distributed load of 8 ton/m acts over 
BC. Analyse the beam by stiffness matrix method. 

5. A portal frame ABCD with supports A and D are fixed at same level carries a uniformly 
distributed load of 8 tons/m on the span AB. Span AB = BC = CD = 9 m. EI is constant throughout. 
Analyse the frame by stiffness matrix method. 

6. Using matrix stiffness method, analyze the truss for the member forces in the truss loaded as 
shown in figure. AE and L are tabulated below for all the three members. 

 
 

Unit III 
1. With a two dimensional triangular element model, derive for the displacement in the matrix 

form. 
2. Write a note on constant strain triangle. Explain in detail about the 4-nodded rectangular 

element to arrive the stiffness matrix. 
3. Explain the following (i) constant strain angle (ii) linear strain triangle. 
4.  Explain the types and applicatios of beam element in finite element method. 
5. Explain The Method Solving Plane Stress And Plane Strain Problems Using Finite Element 

Method 
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6. Using Rayleigh Ritz methods calculate the deflection at the middle and end for the following 
cantilever beam. 

 
Unit IV 

1. Derive the shape factor for I section and circular section. 

 
2. Find the fully plastic moment required for the frame shown in figure, if all the members have 

same value of MP. 

 
3. Analyse a propped cantilever of length ‘L’ and subjected to udl of w/m length for the entire span 

and find the collapse load. 

 
4. Determine the collapse load ‘W’ for a three span continuous beam of constant plastic moment 

‘MP’ loaded as shown in figure. 
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5. A uniform beam of span 4 m and fully plastic moment MP is simply supported at one end and 
rigidly clamped at other end. A concentrated load of 15 kN may be applied anywhere within the 
span. Find the smallest value of MP such that collapse would first occur when the load is in its 
most unfavourable position. 

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

Unit V 
1. A suspension cable is supported at two point “A” and “B”, “A” being one metre above “B”. the 

distance AB being 20 m. the cable is subjected to 4 loads of 2 kN, 4 kN, 5 kN and 3 kN at 
distances of 4 m, 8 m, 12 m and 16 m respectively from “A”. Find the maximum tension in the 
cable, if the dip of the cable at point of application of first loads is 1 m with respect to level at A. 
find also the length of the cable. 

2. 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. 

3. A suspension bridge is of 160 m span. The cable of the bridge has a dip of 12 m. the cable is 
stiffened by a three hinged girder with hinges at either end and at centre. The dead load of the 
girder is 15 kN/m. find the greatest positive and negative bending moments in the girder when a 
single concentrated load of 340 kN passes through it. Also find the maximum tension in the 
cable. 

4. A suspension cable has a span of 120 m and a central dip of 10 m and is suspended from the 
same level at both towers. The bridge is stiffened by a stiffening girder hinged at the end 
supports. The girder carries a single concentrated load of 100 kN at a point 30 m from left end. 
Assuming equal tension in the suspension hangers. Calculate the horizontal tension in the cable 
and the maximum positive bending moment. 

5. A semicircular beam of radius ‘R’ in plan is subjected to udl and simply supported by three 
columns spaced equally. Derive the expression for bending moment and torsional moment at x 
be a point on the beam making an angle a’ with axis passing through the base of the circle. 
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