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An Experimental and Analytical Study on Ultimate Strength
of Thin—Walled Curved Box Girders

Katsuhiko TAKAMI, Sumio HAMADA, Jun TSUCHIYA,

Tetsuya YABUKI and Yasunori ARIZUMI

Abstract

This paper presents the results of experimental and analytical studies on the elastic —plastic behavior
and ultimate strength of the curved box girders especially for monorail systems.
Two types of the thin—walled curved box girder are fabricated of steel plates, and static loading tests

are conducted up to failure.

In the analysis, three —dimentional truss girders mechanically equivalent to box girders are used to
simplify the calculation. The calculation of large deflection and elastic —plastic behavior and ultimate
strength is carried out by using the finite element method based on the deformation theory. From
analytical and experimental results, the present analytical solutions provides sufficiently accurate
prediction for the ultimate strength of the box girders.
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Dimention of cross—section.
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General view of experimental box
girder.
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Table 1 Summary of experimental box girders.
Radius of Angle of
Model curvature curvature Span length
1 1200cm 30° 6.28m
2 600cm 60° 6.28m
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Fig, 2 Test setup for box girders.
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Fig, 3() Thin—walled panel.
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Fig, 3()  Truss panel.
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Fig. 4 Three —dimentional truss girder.
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Fig. 5 Deflection of Model 1 and Model 2 at
mid span cross section.
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Fig. 6 Distribution of longitudinal strain at

the mid-span cross section.
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Table 2 Initial yield value and ultimate
strength.
Model 1 | Model 2
Initial yield
25.9 17.0
Analytica] | Vvalue
value Ultimate
strength 27.9 17.0
Experimental| Ultimate
value strength 28 15
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