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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. (
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Rectangular plate
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Thin shell of revolution




Examples of plates and shells

a motor yacht:

construction of a building (plate model) the hull (shell), the deck (plate)
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Internal forces
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n- normal force per unit lenght
t- shear force per unit lenght
m,, m, - bending moments per unit lenght

m,,~ torque per unit lenght




Internal forces
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Stress components
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MEMBRANE STRAIN :
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MEMBRANE STRAIN
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MEMBRANE STRAIN
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BENOING STQAIN :
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STRESS COMPONENTS

ASSUNING  PLANE STRESS CoNDITION
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INTERNAL FORCES
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STRESS COMPONENTS AS FUNCTIONS OF INTERNAL FORCES
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MAXIMUM VALUES OF STRESS COMPONENTS
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AN [SOPALAMETRAC SHELL

EINITE ELENENT

20




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
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Nodal approximation and shape functions
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MENBOIVE  STUAW :
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BENDING  STeAly ( FNCTon oF CURVATVRES ):
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STRAIN- DISPLACEMENT MATRIX
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STRAIN- DISPLACEMENT MATRIX

; {engDZ ”[BM] ; [Bg]
3x1 s 3x 8 ...,).T-.-— .
J{ e -l

) (o]
fx)L




STRAIN- DISPLACEMENT MATRIX
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ELASTIC STRAIN ENERGY
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ELASTIC STRAIN ENERGY

=/

e ([t) = Lo | [‘[’ 0301 ] ke ] 1 =

|
Ae 2%3 3xg . 3x42

i I[B“]J (] D} e g0, =

2x2, g ¢ 3% X2
o)

1

[ 6] DnJLBMJ Bu] {0,{8:]
! i,

.
- 1("?']6 Sfﬁ___}"},_ & z> w3 3x12
e

[T’ [) (Bul B T(BT | e

K L Ay X7 3L

31




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
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