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Abstract

In order to study the influence of different factors on the temperature field under the condition of
horizontal freezing method at the beginning of shield construction, Abaqus was used to conduct
numerical simulation analysis based on Zhengzhou Metro Line 8 phase I project, and the influence
of brine temperature, initial ground temperature, latent heat of phase transformation, soil ther-
mal conductivity, soil specific heat capacity and concrete thermal conductivity on the temperature
field during horizontal freezing method construction was studied. The results show that the tem-
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perature field is affected by the temperature of frozen brine, the specific heat capacity of soil layer
and the heat conduction. Initial ground temperature and latent heat of phase transition have little
effect on temperature field. The variation of the parameters studied in this paper on the tempera-
ture field can provide a reference for the horizontal freezing method construction of similar
projects.
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Figure 1. Frozen hole profile
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Figure 2. Elevation of freezing tube layout at the beginning of shield tunnel
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Figure 4. Soil layer map
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Table 1. Table of parameters under simulated working conditions
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SRR Level-1 Level-2 Level-3
TKIEE(C) -275 -29.5 -31.5
HEIEHIE(C) 20 22 24
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0.73 1.45 2.18
+ 2B (kIkg- C)
1 2 3
‘ 0.76 151 2.27
TR FARE(W/mM-C)
1.16 2.32 3.48
RE LSRR (WM C) 0.75 1.51 2.27
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Figure 6. Temperature change diagram of 4.3 m at t6 point at

different brine temperatures
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Figure 7. Temperature chart of the 45th day at t6 point 4.3 m
at different brine temperatures
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Figure 8. Temperature variation map of 4.3 m at t6 point un-
der different initial ground temperature
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Figure 9. Temperature map of the 45th day at t6 point 4.3 m at
different starting temperatures
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Figure 10. Temperature change diagram of 4.3 m at t6 point
under different latent heat of phase transition
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Figure 11. Temperature map of the 45th day at t6 point 4.3 m

at different latent heat of phase transition
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Figure 12. Temperature variation map of specific heat capacity
of different soil layers at t6 point 4.3 m
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Figure 14. Temperature change map of 4.3 m at t6 point
with thermal conductivity of different soil layers
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Figure 15. Temperature map of day 45 at t6 point 4.3 m
with thermal conductivity of different soil layers
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Figure 16. Temperature variation diagram of 4.3 m at t6
point with different thermal conductivity of concrete
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Figure 17. Temperature map of day 45 at t6 point 4.3 m with
different thermal conductivity of concrete
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