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Application Improvement and Engineering Verification of Changyue River
Tunnel Penetration Measurement Technology

Zhang Hongwei
Shanghai Architectural Research Institute Co., Ltd., Shanghai 200032

Abstract : Inview of the penetration measurement difficulties caused by the long distance, complex environment,
and significant error accumulation during the construction of the Changchun River Tunnel, this paper
uses a certain rail transit municipal line cross—river shield tunnel project (total length approximately
7.7 km) as the background to systematically study the tunnel penetration measurement accuracy
improvement methods and the application of vertical jacking measurement technology in verifying
penetration accuracy. The article analyzes the main difficulties in penetration measurement, and
proposes comprehensive improvement measures including optimizing the measurement plan,
establishing a high—precision control network, adopting advanced measurement technology, and
introducing gyro azimuth measurement. On this basis, the role of vertical jacking measurement in tunnel
axis correction was focused on, and the penetration error was effectively controlled through the non—
directional wire adjustment method. Through the measured data of vertical jacking, the significant
effect of various accuracy improvement measures in reducing lateral penetration errors has been
verified. The results show that after adopting comprehensive lifting measures, the lateral penetration
error at the jacking point is approximately 47.7mm, which meets the specification tolerance of
100 + mm. The research in this article provides reliable technical support and practical reference for the
accurate penetration of tunnels similar to the Changyue River, and also provides new ideas for tunnel
penetration measurement error control and verification methods.

Keywords : cross-river tunnel measurement; non-directional wire; error control; gyro orientation;
penetration accuracy verification
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