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Abstract: Based on in-situ monitoring data of Shanghai metro line 2, two new subsidence prediction models of
tunnels, GA-BP neural network model and PSO-BP neural network model are proposed. These two models optimize
the conventional BP neural network model by means of genetic algorithm (GA) and particle swarm optimization
(PSO) in order to remedy the defects of BP neural network model, i. e. the randomness of selection on network
structure, weight values and threshold values, as well as the inclination to local convergence. A comparative
analysis is carried out between empirical curve, BP neural network model, GA-BP neural network model and PSO-
BP neural network model, about their strengths, weaknesses and prediction effects. The results show that, PSO-
BP neural network model turns to be the best model with optimal accuracy and fast operation speed, which is the
most suitable prediction model for the long-term subsidence of shield tunnels, although the above prediction models

have achieved appropriate prediction.
Key words: shield tunnel; prediction model of the long-term subsidence; GA-BP neural network model; PSO-BP

neural network model; empirical curve model
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Fig. 3 Long-term settlement prediction of S2205 based on
GA-BP neural network

F1 HBEZSLN A S2205 AEFNER G HES ZNE

Tab.1 GA-BP prediction model output values and the measured values of S2205 of metro line 2
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FME/mm FME e e mUE B
1 1 0. 00 10 1 247 27.50 — — — —
2 91 —0.71 11 1 461 37.76 — — — —
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Tab. 2 PSO-BP prediction model output values and the measured values of S2205 of metro line 2
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Tab.3 Relative and absolute errors of different prediction models
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by different prediction models
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