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Abstract: In the application of the K-means algorithm for the wind load zoning on the surface of large-
span roof structures, the classification number k values are given in advance by experience, and all ini-
tial clustering centers are randomly selected. This often results in an excessive number of classifica-

tion, leading to increased workload and low efficiency in identifying the optimal classification results.
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To address these issues, this study proposed a wind load zoning method for large-span roof structures
based on improved K-means algorithm. First, a relationship curve between the classification number k
and the sum of the squared errors (SSE) of wind loads at the corresponding pressure taps was estab-
lished, incorporating the Elbow Method to accurately determine the optimal classification number kst
values. Next, after randomly selecting the first initial clustering center, the Roulette Wheel method
was introduced to efficiently select the remaining initial cluster centers. Following this, based on the
principles of intra-—cluster compactness and inter-cluster dispersion, compactness criterion S(k) and dis-
persion criterion D(k) were employed to construct and validate the zoning effectiveness using the SD
(k) value, which resulted in the optimal wind load zoning scheme. Finally, taking the large-span canti-
levered roof structure of Beijing Olympic Tennis Center as an example, wind tunnel test results were
employed to calculate the most unfavorable wind pressure coefficients on the surface of the structure.
A comparison with the traditional K-means algorithm demonstrated that the proposed method efficient-
ly achieved wind pressure zoning for large-span roof structures and holds significant engineering appli-
cation value.

Keywords: large-span roof structures; wind load zoning; K-means algorithm; classification number;

clustering centers
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Table 2 Calculation results of SD(k) corresponding to six

classification cases
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Fig.8 Zoning results of the most unfavorable wind pressure

coefficients on the surface of the roof unit
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Table 3 Comparison of calculations between the proposed

method and the traditional K—-means algorithm
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