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Discussion on Metro Section Measurement Method and
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Yonghai Yang Jiangbo Diwu
Beijing Urban Construction Exploration & Surveying Design Research Institute Co., Ltd, Changchun, Jilin, 13022, China

Abstract

With the sustained and rapid development of China’s economy, more and more cities are carrying out rail transit construction. After the
completion of the civil construction of the metro tunnel, there will be a certain degree of error between the spatial position of the main
structure of the metro tunnel and the design value. In order to provide the basic data for the design of line and slope adjustment, it is nec-
essary to measure the structural cross section and the bottom plate vertical section of the tunnel, station and viaduct, so as to ensure the
normal operation of vehicles after the completion of the track. At present, the third round of Changchun rail transit construction plan (2019-
2024) has been approved by the National Development and Reform Commission. The construction projects include Changchun Urban Rail
Transit Line 2 East extension, line 3 South extension, line 4 South extension, line 5 phase I, line 6 phase I, line 7 phase I and airport line
phase I, with a total length of 116 km. There are many types of tunnel cross-section structure, and different design companies have different
requirements for measurement. In addition, the measurement accuracy requirements are high, the task is heavy, and the time is short, which
requires that the cross-section measurement operation is simple and convenient, and the data processing is accurate and efficient.
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| 113002781 -4705.4325 222 4282 2.6534

21309.0325 -4700.6107 222.3954 2.6583

3 1308.8174 -4694 5960 222 3181 2.6612

4 1308.7197 -4689.7063 222 2880 26375

5 1308.6954 -4684 0083 222 2827 2.6567

6 1308.7691 -4680.1800 2 2.6555

7 1308.9254 46753834 2 2.6563

8 1309.1466 -4670.53912 2 2 26355

9 1300.4642 -4665.8006 222.1803 2.6550

10 1309.8380 -4661.0107 222.1259 2.6350

11 13102796 -4656.2265 222.1075 2.6354

12 1310.7968 -4651.4479 222.0671 2.6556
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1 -0.000274 0.000362 -0.000230 0.000011 0.000132 0.0000
2 0000238 0.001410 -0.003225 0.002542 -0.000965 0.0000
3 -0.003168 0.005103 -0.003952 -0.000166 0.002184 0.0000
4 -0.003901 0.003881 -0.000993 -0.002425 0.003528 0.0000
5 -0.000589 0.001377 -0.001633 0.001169 -0.000324 0.0000
6 -0.001642 0.001197 0.000191 -0.001505 0.001739 0.0000
7 0001467 -0.000033 -0.001913 0.003119 -0.002620 0.0000
8 -0.000030 0.003104 -0.004306 0.003695 -0.001473 0.0000
9 -0.000858 0.001987 -0.002378 0.001664 -0.000415 0.0000
10 0.001324 -0.000079 -0.001758 0.002877 -0.002364 0.0000
11 -0.000049 0.000652 -0.001098 0.001054 -0.000359 0.0000
12 0.001251 0.000088 -0.001822 0.002785 -0.002302 0.0000
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1 -0.000274 0.000362 -0.000230 0.000011 0.000132 0.0000

2 0.000238 0.001410 -0.003225 0.002542 -0.000965 0.0000

3 -0.003168 0005103 -0.003052 -0.000166 0002184 0.0000

4 -0.003991 0.003881 -0.000993 -0.002425 0.003528 0.0000

5 -0.000589 0001377 -0.001633 0.001169 -0.000324 0.0000

6 -0.001642 0001197 0.000191 -0.001505 0.001759 0.0000

7 0.001467 -0.000053 -0.001913 0.003119 -0.002620 0.0000

8 -0.000030 0003104 -0.004396 0003695 -0.001473 0.0000

9 -0.000858 0.001987 -0.002378 0.001664 -0.000415 0.0000

10 0.001324 -0.000079 -0.001758 0.002877 -0.002364 0.0000

11 -0.0000490 0.000652 -0.001008 0.001054 -0.000539 0.0000

12 0.001251 0.000088 -0.001822 0.002785 -0.002302 0.0000
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1 -0.000274 0.000362 -0.000230 0.000011 0.000132 0.0000
2 0.000238 0.001410 -0.003225 0.002542 -0.000965 0.0000
3 -0.003168 0.005103 -0.003952 -0.000166 0.002184 0.0000
4 -0.0039901 0.003881 -0.000993 -0.002425 0.003528 0.0000
5 -0.000589 0.001377 -0.001633 0.001169 -0.000324 0.0000
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9 -0.000858 0.001987 -0.002378 0.001664 -0.000415 0.0000
10 0.001324 -0.000079 -0.001758 0.002877 -0.002364 0.0000
11 -0.000049 0.000652 -0.001098 0.001054 -0.000559 0.0000
12 0.001251 0.000088 -0.001822 0.002785 -0.002302 0.0000
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