Boundary element analysis of 2D thin walled structures with high-order 
geometry elements using transformation
Thin structures have been widely designed and utilized in many industries. However, 
the analysis of the mechanical behavior of such structures represents a very 
challenging and attractive task to scientists and engineers because of their special 
geometrical shapes. The major difficulty in applying the boundary element method 
(BEM) to thin structures is the coinstantaneous existence of the singular and nearly 
singular integrals in conventional boundary integral equation (BIE). In this paper, a 
non-linear transformation over curved surface elements is introduced and applied to 
the indirect regularized boundary element method for 2-D thin structural problems. 
The developed transformation can remove or damp out the nearly singular properties 
of the integral kernels, based on the idea of diminishing the difference of the orders 
of magnitude or the scale of change of operational factors. For the test problems 
studied, very promising results are obtained when the thickness to length ratio is in 
the orders of 1E_01 to1E_06, which is sufficient for modeling most thin structures in 

industrial applications.
利用轉換法於高階幾何元素之二維薄壁結構的邊界元分析
薄壁結構已被廣泛設計並運用於許多工業上。由於它的特殊幾何外形，所以結構的力學行為分析對科學家或工程師而言是個極具挑戰與吸引力的工作。將邊界元素法應用到薄型結構最主要的難題在於同時存在於傳統邊界元素法的奇異與近乎奇異的積分。本文引入非線性轉換在曲面元素上並且應用到間接正規邊界元素法來處裡二維薄壁結構問題。基於減低階次差異或改變操作因子的尺度，我們發展的轉換法能移去或抑制積分核的近乎奇異特性。在研究測試問題時，當厚度與長度的比值在1E-01到1E-06之間能獲得非常好的結果。在工業的應用上，這個尺度足以涵蓋絕大部份薄型結構的建模。
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