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Analysis of Error Mechanism and Precision Control Methods
for Short-Side Construction Traverse Transfer in Deep Subway
Excavations

Wenping Huang
China National Testing & Inspection Holding Group Shanghai Co., Ltd., Shanghai, 201203, China

Abstract

During the vertical transfer of construction measurement control networks in deep subway excavations, continuous short-side
traverses are frequently formed due to confined spatial constraints. This paper provides an in-depth revelation of the “geometric
amplification mechanism” of centering errors on angular measurement precision in short-side environments, and identifies a critical
precision sensitivity inflection point at a side length of 30m through simulated calculations. To address the rapid accumulation of
azimuth and positional errors inherent in short-side traverses, a precision control system is proposed, centered on a high-precision
forced centering system combined with multi-round observations via surveying robots and rigorous adjustment. Engineering practical
verification demonstrates that under extreme conditions with an average side length of only 21m, this strategy achieves a relative
total closure error of 1/89364 and constrains the positional error of the weakest point within . The research findings effectively
suppress the non-linear accumulation of short-side errors and provide a standardized technical reference for similar precision contact
measurements in deep foundation pits.
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