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Ellipse and annular ellipse

~
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Prandlt solution

Governing equation: v2g=-2

Boundary condition: ¢ =0

2102 (2 2
Prandlt solution: ¢ = _a? sz (;2 + E)/Z —1]
Present approach:

u=u'+0

u' = —%(x2 +y?) = —%cz(cosh2 £ cos® 77 +sinh?® £sin? 77)

U=-Uu'= %cz(cosh 28) +%c2 oS 277

1 —
|::> a, :ZCZ cosh 2& a, :%c2 b, =0
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LZ” T (s, x)u(s)dB(s) — joh U (s, X)t(s)dB(s) = 0

sinh 2& ¢’ sinh2& coshmé&
—> =0 =2 °_a, = a =m =b, =0
Po P2 cosh2Z ° 2 cosh2& In =M Ginh mé "
2 2
27u(X) = jo T (s, X)u(s)dB(s) - jo U (s, X)t(s)dB(s)
—> u(x):ic2 cosh2& + 1 —cosh 2£cos2n
4 cosh2&
u=u'+0
=—£cz(cosh2efcosszrsinhZ§sin277)+1c2 cosh 2& + 1 —cosh 2£¢os 2n
2 4 cosh2¢&

~ c”cosh?® £sinh? c_,?{cosh2 £cos’n .\ sinh? £sin® _1}

cosh® & +sinh® & | cosh® & sinh? &

_ 2%bh? x2+y2_ be a2b? (Xz_i_yz_j
a’+b*|la® b’ a’+b*(a’® b’
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‘ Torsional rigidity

Present Katsikadelis Chou Chou
(2008) (1985) (1992) (1997)
0.2857 0.2934 0.2994 0.2842
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Influence matrix
!

C w2 _ N2 e . .
E+InZ=> e ™ coshmé, cosmpcosmz, — > —e ™ sinhm& sinmpsinmaz,, & > &
_ m1 M m= M
U(s,x) = ¢ "= o = o
& +InZ=> —e™ coshm&cosmpycosmp, — D —e ™™ sinhm&sinmzysinmz,, & <&,
2 m=1 M m=1 M
[, ¢
6(:+_ * * K* * *
g §=6
42k kK ok
°t
C
§O+E * * * % *
C
§O+E * * * % *
C
§0+E * * * % *
E * Kk Kk Kk K
Lot
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Degenerate scale

£+ |n%= tanh‘l(%) + |n(¢0‘2 5 )

2
X =ccosh&cosn
y =csinh &sing 1 1+§ 1 o
o =ccosh & :Eln( ,B)+§In(a - f°)—In2
p=csinh& —;
c? — 2—,32
) (%2 2in(a? - p7)-In2
2 a-p 2
1 a+
==In[(a” - p* ~In2
LG R)
=In(a+p)—In2
=In(a+'8)

2
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The End

Thanks for your Kind attention
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