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Abstract

In view of the problems of complex process and low efficiency of traditional survey methods in
metro tunnel section survey, this paper uses ground three-dimensional laser scanning (TLS)
technology, target contact survey and traverse survey to collect field data. The continuous section
of the tunnel is extracted based on the design line, and the least square method is used to fit the
extracted section to obtain the center coordinates of the section, and the section size of the tunnel
is obtained by comparing it with the tunnel design center. Taking a section of Hefei Metro as an
example, the test results show that the technical method in this paper can achieve tunnel section
measurement faster than the traditional monitoring method, and effectively improve the work ef-
ficiency.
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Figure 1. Ground 3D laser scanning data acquisition process
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Figure 2. Layout of laser scanning station and target
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Figure 3. Ground 3D laser scanner traverse method
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Table 1. Main technical indicators of Leica P40
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Figure 4. Schematic diagram of 3D laser point cloud of target
and tunnel
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Figure 5. Schematic diagram of tunnel point cloud extraction section
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Figure 6. Program dialog interface
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Figure 7. 3D section processing
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Table 2. Ellipticity calculation results

=2 MEETERRE

W I i Khh a Fifh b s
1 5.411 5.398 0.0024
2 5.418 5.397 0.0039
3 5.408 5.393 0.0028
4 5.421 5.402 0.0035
5 5.406 5.393 0.0024
6 5.404 5.389 0.0028
7 5.406 5.399 0.0013
8 5.403 5.401 0.0004
9 5.416 5.402 0.0026
10 5.401 5.397 0.0007
Table 3. Tunnel section survey results
= 3. BEMENERRE
Bt E(m) SEIME (m) ZE{H (mm)
b
X Y H X Y H AX AY AH
1 “"67.656 “"89.896 8.663 “67.646 “789.913 8618 10 -17 45
2 “768.945 “790.654 8.666 “68.931 “790.678 8623 14 -24 43
3 “"84.466 “799.785 8.632 “84.442 “799.827 8665 24 -42 -33
4 “"89.616 “02.815 8.607 89.600 “"02.843 8609 16 -28 -2
5 94790 “"05.859 8.574 94,781 “"05.873 8.560 9 -14 14
6 ""99.970 “"08.906 8.541 99.956 “"08.929 8540 14  -23 1
7 “"05.134 “11.945 8.502 “05.117 "11.974 8496 17  -29 6
8 “710.306 14,988 8.456 *10.289 15,017 8.448 17 29 8
9 “"15.473 “18.027 8.402 *15.455 “"18.057 8387 18 -30 15
10 “720.633 “721.063 8.342 *20.621 “721.084 8305 12 -21 37
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