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Shells and plates

Thin-shells and plates models can be applied to analyze the 

following constructions:

- aircraft fusalage, the wing cover,

- boat hull, 

- roof (floor) of building. 

Thin shell of revolution

Rectangular plate
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Examples of plates and shells

construction of a building (plate model)  

aircraft skins (shell model)

a motor yacht:
the hull (shell), the deck (plate) 



4



5



6



7

Internal forces

n- normal force per unit lenght

t- shear force per unit lenght

mx, my- bending moments per unit lenght

mxy- torque per unit lenght
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Internal forces



9

Stress components
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MEMBRANE STRAIN
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MEMBRANE STRAIN
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;
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STRESS COMPONENTS
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INTERNAL FORCES



18

STRESS COMPONENTS AS FUNCTIONS OF INTERNAL FORCES

normal stresses:
shear stresses:
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MAXIMUM VALUES OF STRESS COMPONENTS
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Local vector of nodal parameters (three parts)
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Local load vector (three parts)
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Nodal approximation and shape functions

(Hermite polynomials)
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Nodal approximation and shape functions
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STRAIN- DISPLACEMENT MATRIX
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STRAIN- DISPLACEMENT MATRIX
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STRAIN- DISPLACEMENT MATRIX

(middle layer) (shell curvatures)

(bending)
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ELASTIC STRAIN ENERGY
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ELASTIC STRAIN ENERGY
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ELASTIC STRAIN ENERGY
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ELASTIC STRAIN ENERGY
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ELASTIC STRAIN ENERGY
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POTENTIAL ENERGY OF LOADING


