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Spatiotemporal Dynamic Response Characteristics of Deep Excavations and Retaining Effectiveness Evaluation
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Abstract; Taking a commercial complex deep excavation in a certain city as the research object, this study employs multiple
support measures including soil — nailing walls, high — pressure jet grouting piles, cement — soil mixing piles, and isolation piles
to investigate the spatiotemporal dynamic response characteristics and support effectiveness of complex deep excavations. The
results show that the reinforcement methods achieved significant effects: the maximum stresses at distances of 10, 20 and 30 m
from the excavation were reduced to 27. 4, 24.7 and 22. 6 kPa, respectively, representing a decrease of over 40% compared to
the unstabilized condition. The maximum horizontal deformation and vertical settlement values decreased by more than 50% .
The reinforcement measures effectively controlled soil stress and deformation, ensuring safe and efficient construction of the deep
excavation project.
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Fig.1 Distribution of monitoring points
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Fig.2 Curves of stress values at different monitoring points with time
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Fig.4 Variation curves of deformation at different monitoring points
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Fig. 5 Change curve of vertical settlement at
each monitoring point with time
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