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Undercrossing Nanmenli Sub-branch
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[ Abstract] Shield tunnel construction impacts old buildings in urban areas. Extensive building deformation data was collected for
Tianjin Metro Line 7’s shield tunnel passing beneath old buildings using automated measurement robots. Machine learning algorithms
were applied to analyze the correlation between building instantaneous settlement and shield construction parameters such as average
velocity, thrust, grouting volume, shield distance, and grouting pressure. A predictive model for building settlement was established.
The results show that old buildings within —50 ~70 m are affected by shield construction. Differential settlement is significant, with
noticeable differences on various facades. Grouting volume, thrust, and average velocity positively correlate with instantaneous
settlement, with shield distance having the greatest impact. Reasonable construction parameters ensure building settlement and
deformation remain within acceptable limits. The machine learning-based predictive model closely aligns with actual settlement curves,
demonstrating robust predictive capabilities. This provides valuable insights for predicting and controlling surface settlement in future

shield tunnel projects.
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Table 1 Part of the data of the instantaneous settlement of

the building and the shield construction parameters
AR R, S Wi, CFHEE, BT

B/h m’ kN (kN'm) (mm-min~") mm
1 5.7 15 500 1 000 45 -0.6
2 5.6 15 500 1 100 50 -0.2
3 5.9 15 300 1200 40 -0.9
4 5.7 15 300 1200 42 0
5 5.7 15 400 1 200 45 -0.2
6 5.7 15 200 1260 45 -0.1
7 5.7 15 600 1 200 45 -0.4
8 5.7 15 500 1100 43 0
9 5.5 16 100 1 250 40 0
10 5.4 15 900 1 150 45 -0.1
11 5.5 15 900 1 200 45 -0.1
12 5.4 16 000 1 080 44 -0.1
13 5.6 15 800 1150 45 -0.1
14 5.5 16 000 1 150 45 -0.1
15 5.5 16 800 1250 45 0
16 5.7 18 000 1200 35 0
17 5.5 17 000 1230 45 0
18 5.8 17 800 1350 49 0
19 5.4 17 500 1 000 40 -0.2
20 5.3 17 200 1 100 45 -0.1
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