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Prediction analysis of settlement deformation of high rise
building based on cusp catastrophe theory

LI Changmao, JIANG Guimei, JU Xinghua
( Shaanxi Railway Institute , Weinan 714000, China )

Abstract: To establish a comprehensive and systematic high — rise building deformation prediction mod-
el, this paper uses Calman filter for deformation data denoising, separation of trend and the error term,
and then use GA — BP model and LS — GM (1,1) model to predict the trend, and obtain the trend pre-
diction by combination; secondly, the cumulative the error data is corrected using the Markov chain, fur-
ther improve the prediction accuracy; finally, the cusp catastrophe theory of stability of high — rise build-
ings are evaluated to verify the validity of prediction model. The results show that the semi parametric
Calman filter has good filtering effect. In the process of forecasting trend, by optimization of the BP neu-
ral network, the average prediction accuracy was increased from 4.02% to 2.44% , and the optimization
of GM (1,1) model increased the average prediction accuracy from 4.29% to 2.76% , showing that the
optimization method in this paper is feasible. Through error correction, the maximum test sample in rela-
tive error is only 1. 63% , indicating that the error correction model can further improve the prediction ac-
curacy. Catastrophe theory and prediction results were consistent, the high — rise building is in a stable
state, and its deformation will continue to be weakend.

Key words: settement deformation; cusp catastrophe theory; Kalman filtering; GA — BP model; LS -

GM(1,1) model; Markov chain; high rise building
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