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Fig.1 Section and elevation of temperature
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Fig.7 Natural thawing and artificial

thawing contrast analysis curve
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Fig.8 Coefficient of thermal conductivity

time changing curve when thawing
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Fig.9 Volumetric heat capacity time
changing curve when thawing
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Fig.10 Circulation water temperature—time

changing curve when thawing
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Fig.11 Latent changing curve when thawing
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Numerical Analysis of Artificial Thawing Temperature
Field in High-confined Aquifer Reinforcement

CHEN Cheng, YANG Ping, ZHANG Ting

(School of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: Liquefied nitrogen freezing replacement shield brushes tail in China is the first application in shield
tunnel excavation. With Qingchun Road cross-river tunnel of Hangzhou as an example, this paper applies
ADINA finite element calculation software to compute thermal field for artificial thawing 3-D model, studies
thermal spatial distribution and the variation laws of temperature with time, and makes the sensitivity analysis
for influence factors of thawing temperature field. Through the contrast analysis of numerical simulation and
field measurement, we get the development regularity of artificial thawing temperature field; artificial thawing
time is longer with the increase of thermal conductivity and the increase of heat capacity; the higher the circu-
lation hot water temperature is, the shorter the time of thawing is shorter; artificial thawing time is longer with
the increase of latent; which solves the problem of shield brushes tail replacement in high-confined aquifer.

Key words: artificial thawing; confined aquifer; frozen soil wall; temperature field; numerical analysis



