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Settlement prediction of water diversion open caisson in soft soil area

LIN Xiao-fei, MA Quan-kun®, LIU Yue, WU Hui-ming
(Kaitian Engineering Technology Co., Ltd., Ningbo 315000, Zhejiang, China)

Abstract: The settlement of open caisson in soft soil regions significantly impacts the safety of water diversion pipelines.
However, existing calculation theories are difficult to accurately predict open caisson settlement, particularly in soft soil
areas implementing various settlement reduction measures. This work focuses on a significant water diversion project
situated in the soft soil area of Ningbo. Long-term tracking monitoring was conducted on the settlement deformation of
two working open caissons and two receiving open caissons. Monitoring results reveal that the sinking behavior of open
caissons exhibits minimal correlation with caisson parameters within this locale. Settlement predominantly occurs during
the construction stage of open caisson backfilling, and approaches stable within 10 d after backfilling completion. Analysis
of settlement monitoring data from the four open caissons were performed. Through comparative assessment of multiple
regression models, the hyperbolic model prediction method exhibits strong adaptability. Notably, the prediction curve
closely aligns with the measured settlement curve, offering a reliable way to forecast open caisson settlement. This
predictive capability furnishes valuable technical support for pipeline safety within this area.
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Table 1 ~ Soil mechanical parameters
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Fig. 2 Schematic diagram of open caisson structure
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Table 2 Construction parameters of open caisson
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Fig. 6 Open caisson tilt curves
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Table 3 Calculation of final settlement of open caisson
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