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An Experimental Study on Fatigue Strength of Web Plate
in Horizontally Curved Plate Girder
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and Katsuyoshi AKEHASHI

This paper presents the fatigue strength of the fillet weld joints at the
web and flange plates in a horizontally curved plate girder. Such a type of
fillet weld joint is repeatedly subjected to not only the longitudinal flex-
ural in-plane stress but also out-of-plane bending stress due to the curva-
ture of web plate. Firstly, an approximate formula for estimating the maximum
out-of-bending stress in the web plate is proposed for the sake of the
fatigue design use. Secondly, three curved plate girder models were fabli-
cated on the basis of the statistical survey of the horizontally curved plate
girder bridges constructed in Japan. These stress distributions were examined
through the tests on model girders and the analyses by means of a finite
element method considering the geometrical non-linearity. Thus, the model
girders were tested up to the fatigue failures. The fatigue strength of these
fillet weld joints was discussed from their tests.
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Fig. 1 Analytical model of web plate with curvature
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Table 2 Cross-sectional properties and parameters of test specimens

Items | Cross-sectional area | Moment of | Radius Curva- | Aspect | Cross- Web plate
(em?) inertia of gyra- | ture ratio | sectional Slender-
Speci- (cm?) tion(em) area ratio| ness
mens Ar Au A I r a/R a/hy At /A 4
CP—1 10. 723 | 13. 883 | 35. 329 14164 20. 02 0. 751 0.772 5. 77
CF—2 11. 140 | 14. 371 | 36. 651 14601 19. 96 0. 05 0. 762 0. 775 5. 66
CF—3 10. 017 | 14. 544 | 35. 884 13453 19. 36 0. 751 0.774 5. 68

Notes ; & =hu/tu* V@ ,/E. 0 y:Yield point, E:Young's modulus
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Table 3 Material constants of test specimens
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NEBRPREICERT 3 & ¥ OEIRO ¢ AW Notes : E:Young's modulus, 4 :Poisson’s ratio. G:Shear
o« modulus of elasticity., @uy, 0ry:Yield stress of
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