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D[(r8') - r7'sinB] - Fsin(a + B) + (—20-72 + —;—Porz)cos(a +fp) =0, (1)
A[GF') - r'F] + cosa - cos(a + B) + APy[r*sin(a + B)]' = 0, (2)
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H=r"'F, (3)
Ny = F' + rPysin(a + 8), (4)
N, = r"'Fcos(a + B) + (:2% + %Por)sin(a +8), (5)
M, = D{p + vr''[sin(a + B) - sinel}, (6)
My = D{r'[sin(a + B) - sina] + w3}, (7)
u = Ar{_F’ + rPysin(a + 8) -

u[r”chos(a+B)+(%+%Por)sin(a+ﬁ)]}, (8)
w= w(0) + I:[sin(a + ) - sina + e sin{a + ,B)]dfr. (9)

KT, e, BT L5 1 o W PR 25



EARAERTHAKKEIRANERESH 369
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X
g{R:p,ﬂ:O,%%—vgcosa =(vQ+v£2p2P)sina, (19)
%R:lﬁﬂ',w=0,ﬁ=0,§d§—vgcosa=(vQ+v;2P)sina. (20)

2 BahBREKRE

REARKERFE, B4R W ERATEEER LN W AZRELERF HESMS TE
(15).(16) B B it R &1 (19) . (20) W] AL A T HI R HRA

g = ["ote, s, 1)
g = j:”Gz(é,n)fgdn + Cief + Cret, (22)
A C, M C, REE, B TAHRE
C, = [(vQ + 2 5 2P)sina~(1 + veosagy) —
(vQ + 2 ; 2p2P) sinag(1 + vcosaN)e'EN]/[ (1 + veosag) (1 - veosay)e'nr -
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C, = [(VQ + 2 ;zP)sinaN(l — vecosag) —
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B™ =A™ 4 (1 - )F™ Y (0 <] < 1). (30)
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E2RWHGKBELEXESRFAMERE, FEXEIERN: E = 1.345 x 10° N/mm?,
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< 0.0001, (31)
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Nonlinear Bending of Corrugated Diaphragm With Large
Boundary Corrugation Under Compound Load

YUAN Hong1 ,  LIU Ren-huai®
(1. Faculty of Construction, Guangdong University of Technology , Guangzhou 510640, P. R. China;
2. Institule of Applied Mechanics, Jinan University , Guangzhou 510632, P.R. China)

Abstract: By using the simplified Reissner’s equation of axisymmetric shells of revolution, the non-
linear bending of a corrugated annular plate with a large boundary corrugation and a non-deformable
rigid body at the center under compound load are investigated. The nonlinear boundary value problem
of the corrugated diaphragm reduces to the nonlinear integral equations by applying the method of
Green’ s function. To solve the integral equations, a so-called interpolated parameter important to
prevent divergence is introduced into the iterative format. Computation shows that when loads are
small, any value of interpolated parameter can assure the convergence of iteration. Interpolated pa-
rameter equal or almost equal to 1 yields a faster convergence rate; when loads are large, interpolated
parameter cannot be taken too large in order to assure convergence. The characteristic curves of the
corrugated diaphragm for different load combinations are given. The obtained characteristic curves are
available for reference to design. It can be concluded that the deflection is larger when the diaphragm
is acted by both uniform load and concentrated load than when it is acted only by uniform load. The
solution method can be applied to corrugated shells of arbitrary diametral sections.

Key words: corrugated diaphragm; large boundary corrugation; nonlinear bending; elastic character-
istic; annular plate



