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Abstract

In this paper, based on the NTR new pipe curtain construction method of tunnel engineering un-
der the railway yard, the cross-section situation and construction scheme of different tunnels are
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compared and analyzed, and the ground settlement law and the stress characteristics of the
structural system in the pipe-jacking stage and the excavation stage are explored. The results
show that the maximum surface settlement of the rectangular structure is 10.66 mm, while that of
the arch structure is 13.84 mm, which increases by 29.8% compared with the former. Under the
rectangular structure, the surface settlement in the pipe jacking stage reaches 69.5% of the total
settlement, while the settlement in the excavation stage only accounts for 30.5%. Due to the small
number of steel tubes in the arch structure, the surface settlement generated in the pipe jacking
stage reaches 54.9% of the total settlement, while the settlement generated in the excavation
stage only accounts for 45.1%. It can be seen from the analysis that the rectangular structure
should be given priority in the ground settlement control.
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Figure 1. Structural section form of NTR construction method
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Figure 2. Schematic diagram of steel pipe jacking plan
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Figure 3. Schematic diagram of main construction steps of NTR tunnel
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Figure 4. Schematic diagram of rectangular section model
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Figure 5. Schematic diagram of arch section model
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Table 1. Values of soil layer and structural parameters
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Figure 6. Cloud picture of surface settlement during steel pipe jacking
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Figure 7. Surface settlement curve of rectangular cross-section pipe jacking
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Figure 8. Surface settlement curve of arch section pipe jacking
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Figure 9. Cloud picture of surface subsidence in excavation stage
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Figure 10. Surface settlement curves of rectangular section at different construction stages
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Figure 11. Stress state of rectangular cross-section structure
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Figure 12. Surface settlement curves of arch section in different excavation stages
12. $#FETE AR ZM BRI 2

0.0000E+00
-5.0000E+05
-1.0000E+06
-1.5000E+06
I -2.0000E+06

I 1.4651E+05

-2.5000E+06
-3.0000E+06
-3.5000E+06
-4.0000E+06
-4.5000E+06
-5.0000E+06
-5.3078E+06

(a) BRERS

Figure 13. Stress state of arched section structure
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Figure 14. Comparison of surface settlement curve at the end of construction
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Figure 15. Settlement proportion of different construction stages
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