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Abstract

To investigate the efficiency patterns of pipe jacking construction, this study focuses on a super-large diameter DN4600 pipe jacking
project for a stormwater box culvert in Hunan Province. An engineering model is established based on three key parameters—
baseline advance rate (C), average pipe friction coefficient (1), and measured efficiency coefficient of intermediate jacking stations
(y)—and their interactions. The model’s generalization capability is rigorously validated using cross-validation. Furthermore, global
sensitivity analysis is introduced to reveal the sensitivity characteristics of these parameters and to quantify their respective impacts
on the efficiency prediction results. The findings provide a scientific model and a practical tool for evaluating the efficiency of
similar pipe jacking projects, thereby enriching both the theoretical framework and practical applications in the field of pipe jacking
construction.
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