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Abstract: The multi-functional comprehensive teaching and training base of Hebei Institute of International Business and
Economics features a unique architectural shape, with a saddle-shaped roof characterized by a large span and a small
rise-span ratio. Through the qualitative analysis of the three selection schemes of roof structure, it was proposed to adopt the
saddle-shaped cable supported latticed shell structure as the roof structure form. The structural analysis model was
established by using large general finite element software ANSYS, and the stress of the member and structural deformation
under various working conditions and combinations were obtained. Through the analysis of structural natural vibration
characteristics, it is found that the natural vibration frequency of the structure is relatively dense and the stiffness
distribution is uniform. Through stability analysis, key nodes were selected to draw load-displacement curves, and it is
found that the structure has good stability. Key parameters such as the rise-to-span ratio, cable prestress, strut height and
cross-sectional area of the ring beam were selected for a parametric analysis of the structure. Considering the influence of
half-span live load arrangement, the effects of these parameters on the deformation, internal forces of members and support
reactions of the cable-supported saddle-shaped latticed shell were investigated. At last, the key nodes of the new structure
were designed, and the control cable forces in the construction process of cable tension under different working conditions
were given.
Keywords : large-span roof ; saddle-shaped cable supported latticed shell structure ; small rise span ratio; stability analysis;

parametric analysis; vertical-span ratio
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