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Summary 
Longitudinally profiled steel plates can be applied to steel bridges and make it possible to reduce 
the construction cost including fabrication cost and material cost. Proposed herein is the 
longitudinally and transversely profiled steel plates; namely, steel plates with varied thickness in 
two orthogonal directions. Structural performace superior in strength and ductility will be expected 
by using such plates to a flange plate as well as a web plate of girders and columns. Parametric 
study on such a steel plate with several boundary and loading conditions is carried out by means of 
the elasto-plastic finite displacement analysis. In case of a simply supported steel plate subjected to 
uniaxial compression, it is concluded that the plate whose thickness along the supported edge is 
larger can have higher strength and ductility. 
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1. Introduction 
Longitudinally profiled steel plates (LP plate) is a steel plate whose thickness is continuously varied  
in the direction of rolling as shown in Fig. 1(a), and have been applied to steel bridge. It was 
successful to reduce the construction cost consisting of fabrication cost and material cost[1,2]. 
Furthermore, their application to steel bridge piers are now being carried out after Hyogoken- 
Nanbu Earthquake in 1995 in order to improve seismic performance in conjunction with 
economical aspect[3,4]. On the other hand, paying attention to the stress distribution in the cross 
section, the applicability of the steel plate with the varied thickness in the direction perpendicular to 
the primary stress transfer direction as shown in Fig. 1(b) and (c) has been also assessed[5].  
Based on the effective width theory on load carrying capacity of the compressive thin steel plate, 
the structural superiority of transversely tapered steel plate; namely, large thickness in effective 
width may be expected to improve strength. Therefore, in this research, focusing on the thickness 
variation of the steel plate in the direction perpendicular to the loading direction, discussed are the 
effect of the longitudinally and transversely varied thickness of the steel plate on ultimate strength 
and deformation capacity by using a elasto-plastic finite displacement analysis.  
First of all, the mechanical behavior of a simply supported square steel plate with transverse taper 
subjected to uniform compressive force is investigated in order to assess the local buckling strength 
of box sections as shown in Fig. 2(a). Secondarily, the outstanding steel plate with transverse taper 
are examined, so as to assess the stability of compressed flanges of I-girder section as shown in Fig. 
2(b). Finally, the applicability of the transversally tapered steel plate to bridge piers with box 
section as shown in Fig. 2(a) is demonstrated. 
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