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Stresses of a Curved Girder analyzed by the
Folded Plate Theory

Jin YosumMmura  Noriyoshi Nirasawa

Abstract

At the present, curved bridges are generally analyzed using the elementary curved
beam theory. The most important assumption underlying this theory is that the cross
sections are not distorted transversely. Such an analysis may be inaccurate in some
cases. The folded plate analysis, however, allows for cross-sectional distortions, hence
the structural behavior can be interpreted more accurately.

In most cases, curved bridges can be considered as assemblies of cvrved plate, each
of which is in general a segment of a conical frustum, Fig. 1. In this paper, a curved
girder consisting of circular ring plates and cylindrical shells was treated as folded plate
structure.

A numerical example is shown. The deflections, longitudinal stresses, bending mo-
ments of the curved girder were analyzed for six different acting points of a concentrated
load. And a comparison is made with the stresses of a straight girder.
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Fig. 1. simple folded plate structures and their constituent elements
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2. Circular Ring Plate
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3. Circular Cylindrical Shell
EE% Fig. 4 DX 5K&ED, o2 h ¢ BKIUOE 3 —
6 U, Ouny Vp R EBOKIR [ TR S W BKTRE  [<q B
ET5E, Donnel itk o THEZ BRI E M THD ¢ b
U B TR D X 51t B, = |
K

12(1—v?) 8w,

v, + 2RE "5;1:‘ =0 (16)
z
1 02V, 1 v
“W:?&”aﬁ+&aww> 1 gy 4
1 63 63 P l Urr
V4U¢¢= —57{ (Z+U) azzvasa -5 oazs } (18)
T
2 2
=t l 2 mepp
v EKT7 Vv
oW T BROBOMx
Vo = Ae€P? sin 0P
V,, = BeP® sin w?
Vgp == CeP? cos w¥
ERET D E (7)), (18) EKab
2 2.2
B=_~1. vpP+w?fe pA

_ 1 2Hpi—d?ld o
(’_ < (PZ—‘wz/SZ)z P A

L b, (16) Kb REXxHES,

(-5}

12(1—1?
G p

=0

K

co-ordinate system of circular
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Fig. 7. edge displacement compatibility condition
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