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Design and Analysis of Long-span Portal Frame Steel
Structures with Prestressed Cable-strut

WANG Yuan-qing', LI Jiu-zhi', SHI Yong-jiu', SHI Xiao-min', CHEN Hong*
(1. Key Laboratory of Structural Engineering and Vibration of Ministry of Education,
Tsinghua University, Beijing 100084, China; 2. Architectural Design and Research
Institute, Tsinghua University, Beijing 100084, China)

Abstract: The distributions of stress and deformation were computed for the portal frame with
prestressed cable-strut under various load conditions based on a grain warehouse with 72 m span,
and the results were compared with that of different long-span portal frames. The method was
developed to analyze the mechanical principle of portal frame with prestressed cable-strut. The
results show that the effect of prestress of the portal frame with prestressed cable-strut is more
effective than common prestressed frames, and effectively improves the mechanical behavior of
portal frames due to deformations of the strut and cable should be considered in the design of
portal frame; therefore, the deformations should be computed by geometry nonlinearity.
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Fig. 1 Structure of Portal Frames with

Prestressed Cable-strut
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Fig.2 Moment Changes of Beam-column
Joints of Portal Frame
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Fig.3 Moment Changes of Beam Mid-span of Portal Frame
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Tab.1 Stresses and Deformations of 72 m Span Portal Frame with Prestressed Cable-strut in Different Force Stages
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