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Summary

Between October 2003 and July 2004, Arup, the Dutch airport planners NACO and Foster and
Partners designed the new Terminal 3 for Beijing Airport and a railway station connecting the
airport with the City. The large number of docking stations and optimization of passenger travel
between gates were the preliminary influences shaping the footprint of the airport. The decision to
subdivide the terminal into national and international arrivals and departures lead to two terminal
areas (T3A and T3B) arranged on the longitudinal axis and connected to each other by a public
transport system. Their symmetrical arrangement to the longitudinal axis of the terminals allowed
for a double curved roof along the main axis. The load bearing behaviour of the two terminal roofs
was highly influenced by lateral forces due to wind and seismic loading. The down stand beams
together with the reinforced concrete columns stabilized the structure by moment frame action only.
As a consequence, the roof had to be stabilized by the cantilevered steel columns alone. This
allowed that seismically introduced lateral forces could be submitted to the columns proportional to
the column bending stiffness and not concentrated at a limited number of braced columns locations.
The double curved roof for Beijing Airport is a modular space truss system. The enormous size of
the two roofs for Beijing airport and the construction grid of 4.5m resulted in 18,262 connection
points and 76,924 connecting members.
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1. Introduction

Since the beginning of the 20th century, space trusses and space frames have been used for the
design of spatial structures in steel. Progress in modelling and fabrication technology has radically
changed what can be achieved. This article describes the design process from architectural idea
through structural concept, design, calculations and detailing for Terminal 3 of Beijing Airport
(figure 1). This article shows how the structural concept and design is influenced by the latest
production methods. The roof structure is used as an example to discuss the most important criteria
(function, geometry, load bearing behaviour and erection method and) and to show their
interactions with each another.
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