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Research and Analysis on Welded Joint
Irregularity in Urban Mass Transit System
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Tongji University, Shanghai 201804 ,China)

Abstract : Based on the field-measured data of rail transit lines, the irregularity shape and distribution of the
welded joinis are analyzed. Programming with Matlab is applied to analyze one-third octave in order to study the
law of short-wave irregularity distribution, which is significant for further research on wheel-rail contact force and
rolling noise. The analysis results show that the measured welded joints with irregularity amplitude of 0.1 ~ 0.6
mm are in the majority, the convex shaped welded-joint irregularity is more serious than the concave shaped one,

and the wavelength of short-wave irregularity mainly ranges from 0.08 m to 0.2 m.
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Corotational Finite Element Method—Nonlinear Shell Element
An Xin, Qian Ruojun, Wang Renpeng

( Department of Building Engineering, Tongji University, Shanghai 200092, China)

Abstract: The co-rotational finite element formulation for triangular flat shell element is derived in this pa-
per, and the procedure applying linear element to nonlinear analysis through this formulation is also discussed in
detail. The triangular flat shell element, which combines a membrane element with drilling freedom and DKT
thin plate element, is constructed. By using this linear shell element and the co-rotational finite element formula-
tion derived in this paper, a new shell element with six freedoms each node which can be used for geometry non-
linear analysis is given. Numerical results are presented to demonstrate the efficiency and accuracy of this new
shell element, and the correctness of the co-rotational formulation is also proved.

Key words: co-rotational finite element method; geomeiry nonlinear ; shell element ; drilling freedom ;

membrane element
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