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Optimization on lip angle of cold-formed thin-walled Z-section

YE Wen-hua, ZHAO Wei-xin, LI Fa-chao, ZHU Jue"
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: In order to improve the bearing capacity of the cold-formed thin-walled Z steel structure, the angle of
its lipping is optimized and analyzed. Taking the lip angle of cold-formed steel Z-section as an optimized
parameter and keeping other dimensions as constants, the optimal lip angle under the maximal distortional
buckling bearing capacity, viz., maximal axial loading on Z-column and maximal pure bending moment on
Z-beam, is identified. Based on the direct strength method, the genetic algorithm is employed to search for the
optimal angle. This method can not only save operation time and avoid blindness, but also find the accurate
value of the optimal lipped angle. Finally, considering the changing trend of the bearing capacities and the
processing error in construction, the optimal angle of the corresponding sample with different web height is
taken out. In order to provide reference for the engineers in the project, it is suggested that the design angle of
the lip is 100 degrees.

Key words: lipped Z-section; lip angle; direct strength method; genetic algorithm; distortional buckling bearing
capacity



