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Abstract : In order to realize the folding and unfolding of the house and meet its bearing capacity requirement, a new type of rod
folding structure was proposed based on traditional scissor hinged folding structure. Firstly, a new rod folding
structure was designed and optimized, and the spiral theory was used to analyze the degree of freedom of the new rod
folding structure. At the same time, an ABAQUS finite element model with a height of 2.2 m was established, and
vertical load in plane was applied to obtain the initial stiffness, ultimate bearing capacity and failure mode of the
folding structure under different hinge constraint conditions, steel strength grades, apertures of pin shaft, wall
thicknesses of channel steel column and rod widths. Finally, stability analysis of the folding structure was carried out

and design suggestions were proposed. The results show that when the height-to-width ratio of the folding structure

after unfolding is 1/v/2 , the maximum folding rate of the structure can be achieved. The degree of freedom of the
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mechanism during the unfolding process of the folding structure is 1, and when it is fully expanded, the degree of

freedom of the structure is negative after applying certain articulation constraints. The secondary stressed members

and apertures of pin shaft have little effect on the initial stiffness and ultimate bearing capacity of the structure.

Increasing the steel strength grade, the wall thickness of channel steel columns, and width of the main stressed

members can enhance the initial stiffness and ultimate bearing capacity of the structure, but excessive increase leads to

structural instability failure. To avoid structural instability, this can be achieved by promoting plastic hinge formation

and changing specific members to box sections.
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Fig. 1 Conceptual diagram of a folding house
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Fig.2 Schematic diagram of folding structure

after deployment
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Fig. 13 Load-displacement curves of parametric analysis
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