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Abstract : The pentagonal three-four-strut fully hinged cable-supported reticulated shell, which is different from the multi-strut
cable dome structure, the key difference lies in converting the upper ridge cables of the cable dome structure into ridge

struts, and forms a fully hinged curved double-layer grid structure system composed of prestressed cables and struts,
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Keywords:

which is convenient for laying rigid roof and reduces cost. Compared with the traditional reticulated shell structure, this
structure has the characteristics of good stability and economy construction. The lower chord joints of the structure are
set with three or four struts, which effectively improves the lateral stiffness and stability of the whole structure. At the
same time, the joints are hinged, which simplifies the joint structure and facilitates the tensioning construction. A finite
element model was established using ANSY'S to analyze the internal force change and displacement behavior of cables
and struts under different combined loading conditions. At the same time, linear and nonlinear stability analysis was
carried out based on different design load combination conditions. The analysis results show that the internal force
distribution of the structure is reasonable, the cables and struts are not prone to failure under normal use, and the large-
span development of the prefabricated space structure can be realized. The reticulated shell structure has good
stability, and the main compressive forces are carried by the upper inner ridge cables. In nonlinear stability analysis,
the stability bearing capacity of the structure will also change under different design load combination conditions. At the
same time, the structure is more sensitive to defects. Based on the combined loading condition 1, the reasonable value
of the initial geometric defects of the structure should be in the range of L/600~L/300.

pentagonal three-four-strut fully hinged cable-supported reticulated shell; structural form analysis; prestress analysis;

static performance; stability analysis; initial defect size
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Fig.1 Schematic diagram of the structural system and the key joints
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Fig. 6 Comparison of the internal force of the cable and rod and the node z-direction

displacement under the temperature effect
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Fig. 9 First three structural buckling modes under different loading conditions (unit: 10 m)
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