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Abstract; This paper was proposed to study the mechanism of hob fault and realize the fault
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prediction of TBM tool system by analyzing the influence of hob fault on the driving parameters of
the system to improve the driving efficiency of the cutter head. Based on Adams software, the
dynamic model of the driving system was established and simulated. A BP neural network model
for fault prediction of TBM tool system with 5-12-5 form network structure is proposed and
established. MATLAB was used to model and simulate the state prediction of hob with different
wear degrees. GA-BP algorithm is used to optimize the model. After the hob wear intensified , the
thrust of the cutter increased by 2.3% on average, the driving torque increased by 8.4% on
average , the rotating speed of the cutter decreased by 12. 2% ,and the driving speed decreased by
4.7% on average. The diagnostic error curve of the neural network model using Levenberg-
Marquardt algorithm is relatively stable, and the mean square error of model training is
0.000 112 45. It is proved that there is a correspondence between the driving equipment
parameters and the hob faults, and the characteristic parameters are affected to different degrees.
The neural network prediction model based on GA-BP algorithm has the minimum diagnostic
error , the training process only needs 40 iterations to meet the network performance requirements,
and the convergence speed is significantly improved, which can be used to detect the state types of
TBM tool system under different degrees of wear.
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