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Comparison of load-bearing capacity of low level residential buildings with
cold-formed thin-walled C and Z steel composite frames

ZHAO Wei-xin', LI Fa-chao', HUANG Xu-hao®, YE Wen-hua', ZHU Jue'"
( 1.Key Laboratory of Impact and Safety Engineering, Ministry of Education, Ningbo University, Ningbo 315211, China;
2.School of Naval Architecture, Ocean & Civil Engineering, Shanghai Jiaotong University, Shanghai, 200240, China )

Abstract: By using genetic algorithm and Direct Strength Method (DSM), the optimized cold-formed
thin-walled lipped C and Z steel sections after axial compression are obtained. The same optimal size is obtained
when considering the same cross-sectional area. Using the linear (CUFSM) and DSM, the conclusion was
verified that the critical buckling load and ultimate bearing capacity of single cold-formed C and Z steel are
almost equal. Then, based on the finite element software SAP2000, the overall modeling of cold-formed
thin-walled steel single-storey house is conducted. C and Z beams of the same optimized size are utilized in the
structure, and the same loads are applied. It is found that the critical buckling loads of the two structures are
different, and the bearing capacity of the Z-beam housing frame is higher after buckling. Under the wind
direction with weak bearing capacity, the axial force in eaves and other weak areas of the combination frame of
Z-shaped steel house is smaller than that of C-shaped steel house. Therefore, it is considered that under the
premise of the same amount of steel used in low-rise housing construction, it is better to choose the Z-shaped
section.

Key words: cold-formed thin-walled C- and Z- steel sections; critical buckling load; ultimate bearing capacity;
finite element; low-level housing



