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Abstract

It is necessary to detect the position and posture of originating and receiving portal during sub-
way shield construction, in order to ensure that the shield construction will not deviate from the
design line. Portal position is expressed by the coordinates of the center of the portal, while portal
posture is expressed by the angle between portal plane and horizontal plane, and the angle be-
tween portal plane and design line. These data cannot be directly observed, but they can be indi-
rectly observed by calculating the measuring portal circle. Taking Tianjin subway project as an
example, this paper introduces the data processing of subway shield tunnel portal detection based
on spatial circle fitting.
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Figure 2. Distance between observation points and

fitting plane, and distance between observation points

and fitting space circle
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Figure 3. The sketch map of the center of fitting
tunnel portal position and design portal position
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Table 1. The coordinates difference table
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