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Research of initial pre — stress on mechanical performance

of beam string structure

SHI San-yuan, RAN Li, LI Xu-guang
(College of Civil Engineering, Hebei University of Engineering, Hebei Handan 056038, China)
Abstract: The value of the cable initial pre — stress has effect on the working performance of beam string
structure (BSS). Theoretic and finite element methods were both used to analyze the inner force and defor-
mation of BSS. It proved that finite element method which is accomplished by SAP2000 accorded with the
theoretic one, thus SAP2000 were used to study the influence of initial pre - stress on mechanical perfor-
mance. The result shows that rational value of the cable initial pre - stress can improve the internal force
distribution of the structure, but do less influence on the vertical flexibility and support displacement.
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Fig. 1 Mechanical analysis diagram when
tensioning beam string
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Fig.2 Model of single beam string
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Tab.1 Internal force and displacement of upper chord
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Fig.3 Relation curves between maximum moment
of upper chord and prestress value
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Fig. 4 Relation curves between maximum axial
force &shear force and pre-stress value
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Fig. 5 Relation curves between structure
displacement and pre-stress value
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Fig. 3 Internal force distribution of 5-span
interlayer bars
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