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Research on Key Technologies and Precision Control for Urban Rail Transit Tunneling Surveys
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[Abstract] This paper systematically outlines the complete workflow for integrated surveying techniques—
including ground plane and elevation control network layout, directional measurement of vertical shafts, steel
tape elevation transfer, and combined surveying using underground traverse lines with gyroscopic orientation.
Starting from error propagation theory, it analyzes the sources of errors in tunneling planes and elevations item
by item, establishes quantitative error prediction formulas, and implements comprehensive precision control
measures throughout the process. The developed integrated approach for surveying, adjustment, and correction
provides standardized technical guidance for long—distance subway tunneling projects in urban core areas,
demonstrating significant practical engineering value.
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