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Instruction: Answer all questions. Show all steps of calculations and derivations. 
Make suitable assumptions wherever necessary and state them. 

Q.1 (a) Explain the assumptions of thin ,laminated composite plate bending theory and express 

the displacement field according to the theory? 

(b) Derive laminate constitutive relations for external mechanical loading. 

(c) Identify coupling terms in Aij, Bij and Dij matrices. 
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Q.2 A 0°/90°/0° laminate is subjected to a bending momemt of 4 N-m. Assume that each lamina 
has a thickness of 1 mm, and Q11 = 134 GPa, Q22 = 7 GPa, Q12 = 2 GPa and· Q66 = 4 GPa 
for a 0° lamina. 

Determine the lamina stresses. 

4N-m 

Each lamina 
thickness= 1 mm 

10 

Q.4 Derive Von-Mises failure criterion for isotropic materials. Derive the Tsai-Hill/Hoffman 

criterion which is based on the Von-Mises criteria for laminated composite structures. 

5+7 

Q.4 Derive an expression for the transverse deflection of a simply supported specially 

orthotropic composite laminated plate under action of u.d.l., q0• Determine the centre-point 

deflection of a simply supported 4 mm thick (0°/90°)s laminateq composite square (0.5m X 

0.5m) plate subjected to a transverse load of200 N/m2
• Assume m=n=1 and 



Q22 Q66 

135 8 2 4 

4 90 1.5 2.5 
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Q.5 Determine the frequency equation of a simply support ed rectangular composite plate 
when subjected to uniaxial compression. 

Use: Dttw.utt +2(Dtz +2D66)w,uzz +DzzW,zzzz +Nw,u + p w=O 
5 

mply supported sandwich beam Q.6 Derive mathematical expression of c~nt~al deflection of a si 
of length 0.5 m, thickness 12 mm (face thickness 1 mm a 
width 10 mm is subjected to a transverse u.d.l. ·Of 10 
deflection, w. Assume the following material properties -of£ 
Face: Q11 = 170 GPa, Q22 = 10 GPa, Q,2 = 3 GPa and Q66 = 

nd core thickness ro mm) and 
0 Nlm. Determine the central 
ace and _core materials 
5 GPa 

Core: Gcz = 0.75 MPa 

Bottom face lamination sequence is 0°/90° and top face lam ination sequence is 90°/0° 

IOmm . .. 
~:---- Top face, 1 mm (90 /0) 

10m m 
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Bottom face, 1 mm ( 0/90) . 
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