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Experiment on sensitivity to construction tolerance and research ontolerance
control criteria in spoke structural roof of Bao’ an Stadium

TIAN Guangyu, GUO Yanlin, ZHANG Bohao, WANG Kun, ZHAO Siyuan
Department of Civil Engineering, Tsinghua University, Beijing 100084, China

Abstract:

The tolerance control criteria for cable length and compression ring configuration are significant for
construction and acceptance when the design and tensioning are based on fixed size and length.
However, so far no such standard has been established. The experiment on sensitivity to construction
tolerance in spoke structure of Bao’ an Stadium was done in order to solve this problem. The

tolerances in the lengths of radial cables, inner tension ring cables and flying columns and compression
ring configuration were simulated. According to the experimental results, the influence of the tolerances

on the lengths of radial cables, inner tension ring cables and flying columns and compression ring
configuration on cable truss where the tolerances are located are two to three times of those on
adjacent cable truss. These three kinds of members are called the locally sensitive members.
Tolerance on the length of inner rings have approximately the same effect on all cable trusses. The
inner ring is called the globally sensitive member. Base on this classification and first-order-second-
moment reliability index, a construction tolerance control method in spoke structures is proposed. In
this method, firstly the change of prestressing is expressed as a linear function of the construction
tolerances which are stochastic variables. The number of terms in the linear function is decided by the
sensitivity classification of the member. Then critical state equation and first-order-second-moment
reliability indices are achieved through the change of the prestressing. At last the stochastic criteria
that construction tolerances have to satisfy are calculated by limiting the value of reliability indices.
Tolerance criteria by this method have been used in construction and acceptance of spoke structural
roof of Bao’ an Stadium.
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