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Elasto-Plastic, Flexural—Torsional» Analysis of Thin-Walled Curved.Beams

by Yuzuru Fujita, Member
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Chang Doo Jang, Member

Summary

In this paper, elasto-plastic, flexural-torsional analysis of curved beams subjected to thrusts
and bending moments applied in the plane of initial curvature is carried out by using

Galerkin method.

This method provides not only continuous distributions of stresses and

displacements but also substantial cut of computing time compared with FEM because the
size of final simultaneous equations could be considerably reduced.
The results of elastic analysis (lateral buckling loads, deflections of beams) are in fairly

good agreement with those of S.P. Timoshenko® and V.Z. Vlasov¥.

From the results of

elastoplastic analysis, it is clarified that initial imperfections such as initial deflections and
residual stresses due to welding result in considerable reduction of lateral-torsional buckling

strength.

The authors also suggest a simplified method to estimate elasto-plastic, lateral-torsional
buckling load of curved beam with I-sections subjected to uniform bending.
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+4Q-Cn) + fo “(4P-uy+-P- du,

b4/

—A4Q - wy—Q- Awy) cos§ - sin ma do

+f0 (4Q s +-Q- A+ AP,

w0

+P-dwy)sin@- sin p do

+ [ (dwi— duy sin "7 g

—{-f 622 » dwsin m9d0
a

AF 4=V o(dP-Hp+A4Q-Gp ;) + (AM—AP
‘R)PoSmp- /24 (R—x5) (AP-Hpyp
+AQ‘Gmk)@o+§<AP'Hmn+AQ

'Gmn)cn'*"nE(AM‘“AP'R) dn-Omn- 2
+Z‘(AP'Hmn+AQ‘Gmn) (R—uxg)dy

ol el

nm?

——f cwsm sm do; (j=1)
sz €1;8in mm? sin nm? daod; (1)
(7’} .7"‘15 2} 3: 4)
c"”’*:fac cos mzd cos nad do
56 o C58 p p
(A.3)
Omn 1L Kronecker o delta
u*=2tdu*, w*=;dw*, wh=314ul,
t
zu;=t24w;, an=24da,, bp=4b,
; 3
cﬂz‘t/:,zlcn, dp=>14d,
:

Gpp={1—(—1)™"cos } A,/2
Hpp=(—1)M*"sin - 4,/2
Ipn={(—1)™*"cos a—1} 1,/2
Jmn=(—1)™+"+sin - 2,/2

— f 8 fw)— duy) sin ;’0

-—f Loz = (duy + dwl,) sin

ao

”0 a0

K= (—1)M+"+isin - A/ (2 )
Lpp={1—(—1)"*"cos a} - Ay/ (2 )

1.7
+U0‘ys p”

AFyp=(4M—A4P-R) V0~am] 2

X (AP Ji+4Q-Ins) + (R—ix5) Vol

X (4P Jins+4Q -Inn;) —R-Vo(4Q
“Lym—AP-Kj) +SY(AM—AP-R)

*Cn Omn 1 T[2—23IR(4Q- Lyyy—AP
n

Kpm) Cn+%{ys'bn+ (R—x5)cn}

X (4P- fmn“I‘AQ Iyy) ccp-nwje

—]—ys (AP wh+-P- Au*)cos mf dé

+[ {C“ (A0 —Aug) + 582 (duy

. mnl
Sin

+Aw;)} ! 6

+[{cas (@) +c42(a) /R} dwi (@)
+Caa(@) - duy () [RI(—1)™/R
—L[{c41(0) 442 (0) /R} Aw, (0)
“+¢42(0) - duy (0)/R]/R

(A.2)

(=2 (=2

sef{ (e

— 2
)

o= [{(2572) )
o [{(75) 1)
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