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Q.1. The mid-surface of a doubly curved shell panel, simply supported on all four sides is shown in 

Fig.1. This shell panel is subjected to uniformly distributed load(q0) as shown in the figure. Write 

the five governing differential equations in terms of displacements considering the effect of 

transverse shear strains. Solve these five equations for the given data by Navier's method and 

discuss the results.                                                                                                                                       [20] 

 

 
Fig.1 Simply supported  doubly curved shell panel 
 

      z- Curvilinear Axes system 
E=200GPa 

h=0.01m 
a=b=1.0m 
ν=0.3 
R1= R2=106m 
q0=200kN/m2 
β=shear correction factor=5/6 

 

Q.2. Find the deflection and rotations of the simply supported plate(Fig.2) at two different points, 

A(0.5m, 0.45m) and B (0.5m, -0.45m). The plate is subjected to a concentrated moment of 50kNm 

at the centre of one of the edge as shown in the figure. Use Levy's method to solve. Take, 

E=10.92×106 kN/m2, h=0.01m  and ν=0.3.                                                                                                [20] 

 

Q.3. A square plate(1m×1m×0.01m) fixed on two opposite sides and simply supported on two opposite 
sides is subjected to a uniformly distributed transverse load of 1kN/m2. Calculate the central 
deflection of the plate by finite difference method. Take, E=10.92×106 kN/m2 and ν=0.3. Take 4×4 
division of the plate.  Find the bending moments and torsional moments at the centre of the plate. 
Also find the shear forces along the edges.                                                                                             [20] 
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Fig.2. Simply supported plate 

 

Q.4. A simply supported square plate is subjected to a concentrated load P. Find the central deflection 

of the plate by Navier's method neglecting the effect of transverse shear strain. Take E=2×1011 

N/m2, ν=0.3, thickness of plate(h)=0.01m and a=b=1.0m  and P=0.55kN. Position of load P is 

(0.75,0.5).  Find the rotations and shear forces at the edges.                                                               [10] 

 

 

 
Fig.3. Simply supported plate subjected to a transverse concentrated load  
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