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Field test study on soil temperature of subway

connecting passage by freezing method
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Abstract: In order to study the law of soil temperature change and the thickness of frozen soil
curtain during the freezing construction of subway connecting passage in Hangzhou muddy clay
layer, the field freezing test was carried out on the basis of the freezing construction project of
connecting passage between Jiangnan Avenue Station and Jianghong Road West Station in the

16th bid section of Hangzhou Metro Line 5, monitoring the temperature of measuring points
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and the temperature of salt water to the loop. The results show that during the freezing period,
the temperature difference of salt water to the loop gradually decreases from 2 C to 0.9 °C,
with good formation of the frozen soil curtain, and the temperature field tends to be stable;
affected by salt water temperature and free water phase state in soil, the soil temperature time
curve at 1 m of freezing pipe can be roughly divided into four stages: rapid cooling, slow
cooling, free water phase transition and stable cooling; free water is liquid in rapid cooling and
slow cooling stages, and solid in free water phase transition and stable cooling stages; after
35 days of cumulative freezing, the soil within 1 m of freezing pipe freezes, and the thickness of
frozen soil curtain reaches the design requirement of 2 m. The results can provide reference for
analysis of the frozen soil curtain properties and similar engineering applications.

Keywords: subway connecting passage; muddy soft soil; freezing method; measuring point

temperature; field test
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Table 1 Fundamental physical parameters of soil layer in frozen reinforcement area
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Fig.1 Elevation and stratum of frozen reinforcement area
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Table 2 Summary of freezing pipe parameters

L5 FAE /mm K /m EMBE/C) Wi/ ) ot /R BEE/m
D1 @89.68 4. 80 70 30. 00 5 24. 00
D2 @89.68 6.00 57 17.00 6 36. 00
D2’ ®89.68 5. 40 47 11. 50 2 10. 80
D3 @89.,68 6.00 38 6.00 2 12.00
D4 @89.68 7.40 30 2.00 2 14. 80
D5 @89.68 6.70 14 1. 00 2 13. 40
D6 @89.68 6.90 0 0.00 2 13. 80
D7 @89.68 7.20 —38 —5.00 2 14. 40
D8 @89.68 7.40 —16 —9.00 2 14. 80
D9 @89.68 10. 10 —24 —13.00 2 20. 20
D10 @89.68 9.00 —32 —17.50 2 18. 00
D11 @89.68 8.70 —40 —22.50 2 17. 40
D12 @89.68 8.50 —48 —27.00 2 17.00
D13 @89.68 8.50 —56 —32.00 2 17.00
D14 89,68 8.50 —63 —38.00 2 17.00
D15 @89.68 8.00 —72 —44.00 7 56. 00
D16 $89.68 6. 60 —84 —50. 00 6 39. 60
D17 @89.688 4. 80 70 30. 00 5 24.00
D18 @89.68 4.90 57 16. 00 6 29. 40
D18’ $89.68 4. 30 47 10. 00 2 8. 60
D19 @89.68 7.90 —56 —10.00 3 23.70
D20 89,68 7.50 —72 —44. 00 6 45.00
D21 @89.68 6. 60 —84 —50. 00 5 33.00
it 77 519. 90
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Fig.2 Layout of {reezing pipe and temperature measuring pipe (unit: mm)
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