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Abstract: With the acceleration of urban underground space development, deep foundation pit engineering is facing challenges of
complex geological conditions and high safety risks. Traditional monitoring methods rely on static data, making it difficult to achieve
dynamic prediction and real-time control. The article proposes an intelligent control method for deep excavation deformation based on
digital twin technology, which integrates BIM models, CNN-LSTM composite neural networks, and multi-source monitoring data to
construct a "perception prediction regulation" closed-loop control system. The digital twin platform integrates real-time sensor data
(surface subsidence, diaphragm wall displacement, steel support axial force) with geological environment information. The
CNN-LSTM model trained using Adam optimization algorithm predicts the trend of steel support axial force changes, and dynamically
adjusts the support force through the control module to achieve advanced intervention in deformation. The example shows that the
prediction error is less than 3%. Combined with the BIM visualization interface, construction personnel can monitor the deformation status
in real time and optimize the control strategy, significantly improving the safety and construction efficiency of the foundation pit.
Keywords: digital twin; deformation control of deep foundation pit; CNN-LSTM; BIM technology
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