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Abstract

A method of analyzing the collapse load and the plastic collapse mechanism of
horizontally curved grillage girder bridges with thin walled I-type cross section based
on the displacement method is presented. Four vield criteria are used in the elasto-
plastic analysis to define the behavior of a thin wall steel cross section in combined
bending, torsion, and warping. The proposed analysis definitely traces the location and
the sequence of formation of all plastic hinges to collapse.

Furthermore, numerical examples are given to illustrate application of the analyt-
ical method developed here, and the computed results are compared with some experi-
mental results.
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Geometry of specimen Type A Type B Type C

Radius of curvature :R 3.3m 10.0m 18.5m
Spacing of main girders:A 0.3m 0.3m 0.3m

Central angle Q| 40.0° 13.0" 7.0°
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Input data Curved maingirder Transverse beam
Bending stiffness : Ely 3.7536x10" tm? 3.7536 % 10" tm*
Torsional siffness : 6L 1.1756 X 10~ 'tm? 1.1756 X 10~ 'tm?
Warping stiffness : B Jw 6.3856 x 10~ *tm* 6.3856 x 10~ *tm*
Fully plastic bending moment : M, 1.5969 % 10° tm 1.5969 % 10° tm
Fully plastic torsional moment: Ty, 7.3448 X 10" *tm 7.3448 X 10~ *tm
Fully plastic warping moment : Myup 1.4796 X 10~ *tm? 1.4796 % 10~ *tm?
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