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Abstract

A new type of rapidly erected inflatable bridge structure system is innovatively invented. The
main body is composed of inflatable ring and deck bearing plate. With inflatable support ring as
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the basic stress component, the inflatable ring can form support by single ring alone, and multiple
single ring can be assembled in a group to form a support. When the bridge crosses the valley, the
inflatable ring can be used as the support unit to form vertical support in the direction of bridge
span, so as to reduce the bridge deck support distance, and form filling between multiple groups of
inflatable rings and between the inflatable ring and the valleys on both sides. After the interlock-
ing relationship, the distance of supporting points along the span direction of the bridge deck can
be further reduced, so as to reduce the thickness of the bearing plate on the bridge deck, and real-
ize the purpose of rapid assembly and rapid erection. The inflatable ring used for bridge bearing is
usually high-pressure inflation, and its internal pressure is 0.2 MPa~0.7 Ma. Based on ABAQUS
calculation and analysis software, the stiffness and strength of inflatable bridge are preliminarily
verified. The calculation and analysis show that the structural system is feasible in terms of bear-
ing strength and stiffness. Further research is needed in the aspects of component splicing, con-
nection and structural system stability.
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Figure 1. Schematic diagram of inflatable bridge structure system (Units: m)
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Figure 2. Three dimensional diagram of single ring
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Figure 3. Three dimensional diagram of multi ring parallel assembly
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Table 1. Physical mechanics indicator
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Figure 4. Calculation model of inflatable bridge structure
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Figure 5. Mises stress nephogram of structure after pressurization of inflatable ring
(0.7 MPa)
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Figure 6. Mises stress nephogram of structure after bridge deck loading (0.00641
MPa)
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Figure 7. Mises stress nephogram of structure after pressurization of inflatable ring (0.7
MPa)
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Figure 8. Cloud chart of vertical displacement of structure after bridge deck loading
(0.00641 MPa)
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Figure 10. Mises stress nephogram of structure after bridge deck loading (0.00641 MPa)
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Figure 11. Mises stress nephogram of structure after pressurization of inflatable ring (0.7 MPa)
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Figure 12. Cloud chart of vertical displacement of structure after bridge deck loading (0.00641
MPa)
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Figure 13. Mises stress nephogram of structure after pressurization of inflatable ring (0.7 MPa)
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Figure 14. Mises stress nephogram of structure after bridge deck loading (0.00641 MPa)
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Figure 15. Mises stress nephogram of structure after pressurization of inflatable ring (0.7 MPa)
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Figure 16. Cloud chart of vertical displacement of structure after bridge deck loading
(0.00641 MPa)
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