A Large Structures and Infrastructures for Environmentally Constrained and Urbanised Areas 1

Construction process analysis of Lianyungang gymnasium suspen dome
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Summary

Suspen dome is a new prestressed structure, consisting of an upper single-layer lattice shell and
cable-struts. It needs control of the design state namely the final service-state and the safety in the
construction. Lianyungang gymnasium suspen dome is taken as the research subject. Forward
analysis based on birth and death element method was adopted to simulate the construction. The
measured data in construction is compared with the theoretical calculation to gain the curves of
displacement and cable force. Results show the birth and death element method can simulate the
construction of suspen dome effectively. The measured data are in good agreement with the
simulation calculation. The construction is affected by environment significantly.
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1. Introduction

In recent years, space structures have been developing rapidly. Plane lattices, lattice domes, and
tensegrity structures are widely used all over the world. The suspen dome, which was developed by
Kawaguchi et al., is one of the most popular space structures because of its excellent properties [1].

The suspen dome is the stiffening of a single-layer dome with a tensegrity system. The topmost
single-layer dome provides rigid support and decreases the flexibility of the bottom tensegrity
system. Simultaneously, the bottom tensegrity system reduces the stress in the members of the
topmost single-layer dome. Thus the pretension in the cables of suspend dome is less than that of
the cable dome. As a result, the buckling capacity of the overall system is enhanced. The suspen
dome has been widely used, with the Hikarigaoka Dome, Fureai Dome in Japan and the Kiewitt
suspen dome in Tianjin in China as examples [2-4].

For suspen dome, the design and construction are two inseparable stages. The design should
consider the feasibility of the construction. Different construction sequence and tension methods
will affect the internal forces and the final form. Even the internal forces of some members in the
construction are larger than that after tension.

This paper takes Lianyungang gymnasium suspen dome as the research subject. Forward analysis
based on birth and death element method was adopted to simulate the construction process. The EM
sensors are conducted to track the construction process and ensure the construction safety.
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