
 
 

DEPARTMENT OF CIVIL ENGINEERING 
CE-317 STRUCTURAL MECHANICS II 

Endsem 20/11/12 

Problem 1 
Use only Matrix Stiffness Method.  
Members of a raft foundation are modeled as the rigid jointed grid lying in the horizontal plane as shown 
in Fig. 1. The grid consists of two orthogonal members having identical length, properties and loading. 
The grid is subjected to vertical soil loads and carries a vertical column load of 500 kN at O. A pile, which 
is modeled as a vertical spring, provides support to the grid at O.  
Data: 2======== QDOQNOBNPCOPMOAM  m.  
         40 kN/m acts on AM, PC, BN, QD portions of the members 
         20 kN/m acts on MO, OP, NO, OQ portions of the members 
 
Find: Reactions at A. 
 
  

Pile  
k=1000 kN/m 

Column load 
  =500 kN  

40 kN/m 
20 kN/m

1

2

4

35 

6 

7

8

9

Y 

X 

Z 

 
 
 
 
 
Fig. 1 
 
 
 
 
 
 
 

 
 
 
 
 
Problem 2 
Use only Matrix Stiffness Method.  
Data:  .2,5.0/,3,3/2/,9 = = = === PEIGJLIAEIEI yyzy  
Settlement of support node 3:  0.2m downward. 
Member 12 is heated 20 oC above ambient temperature, coefficient of linear expansion is 0.01/ oC.    
 
Find: Force in member 12 
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Fig. 2 
 
 
 
 
 
 
 
 
 
 
 



 
Problem 3 
 

Use only Stiffness Matrix Method.  
Data: vertical displacement of B measured as 1.909 mm; 
          kN/m; kN.m5000=k 10000=EI 2

 
Find: Vertical displacement at C and rotation at D 
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Fig. 3 
 
 
 
 
 
 
 
 
Problem 4 
 

Use only Flexibility Matrix Method.  
Data: cm100/ =EAEI 2

 
Find: Reactions at node 3 
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Fig. 4 
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