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Fig. 2 Forecasting model of soil pressure in sealed cabin
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Fig. 3 Training process of critic network
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Optimization control for soil pressure balance of shield

based on heuristic dynamic programming

LIU Xuanyu™', XU Sheng', ZHANG Kaiju's, CAO Yumeng’

(1. School of Information and Control Engineering, Liaoning Shihua University, Fushun 113001, China;
2.School of Mathematics, Jilin University, Changchun 130012, China )

Abstract: In order to avoid the safety accidents caused by surface deformation in shield construction,
it is very important to establish an effective automatic control method for the soil pressure balance of
sealed cabin. For that, a new optimization control method for soil pressure balance of shield is
proposed based on heuristic dynamic programming (HDP), which can realize coordinated optimization
control of shield machine’s multi-parameter in real time. Firstly, based on neural network, the action
network, model network and critic network of the HDP controller for soil pressure in sealed cabin are
established, and the gradient descent algorithm is used to train the network weights online. Then, the
critic network is used to iteratively approximate the cost function of soil pressure control in sealed
cabin, so that the multi-stage optimization problem is simplified to single-stage optimization, which
can greatly reduce the calculation load. Finally, with the goal of minimizing the cost function of soil
pressure control, the action network realizes the synchronous coordinated optimization of multi-
variable such as advancing speed, cutterhead torque, total thrust and screw conveyor speed. The
simulation results show that the method can effectively control the soil pressure balance of sealed
cabin, and the HDP controller has strong anti-interference ability. What's more, the control process

is quicker and steadier.

Key words: earth pressure balance shield; soil pressure in sealed cabin; heuristic dynamic

programming; neural network



