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Study on Temperature Field Analysis and Optimal Layout of Double-Ring Freezing Hole in Loose and Weak Strata
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Abstract: Taking the loose and weak strata in the freezing section of the main well of a mine in Laizhou as the research object,
the temperature field distribution law of the double-ring freezing hole was compared and analyzed by means of field
measurement and ANSYS numerical simulation. It was found that the freezing effect of the double-ring freezing hole was not
ideal. Based on the comprehensive study of the formation and development law of the freezing wall for the double-ring freezing
hole, a new optimization scheme of the three-ring freezing hole was proposed, that is, the single-ring freezing hole on the inner
wall of the well and the double-ring {reezing hole on the outer wall were arranged, and the ANSYS finite element software was
used to analyze and compare the freezing effect of the temperature field before and after optimization. The results show that the
optimization scheme shortens the circulation time by more than 10 days, effectively reduces the internal temperature of the
wellbore and shortens the circulation time of the freezing wall. After freezing for 60 days. the thickness of the freezing wall of
the optimization scheme has reached about 4.8 m, which is much larger than that of the original scheme, and the temperature is
about 4 -5 “C lower than that of the original scheme. It shows that adding a circle of freezing holes in the well is an effective
method, which can quickly reduce the temperature around the well to the lowest, and play a certain guiding role for well
excavation with complicated geological conditions such as safe construction of well excavation and difficult freezing.
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Table 1 Design parameters of shaft in freezing section
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Fig.1 Layout of freezing hole in main well
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Fig.2 Relationship between freezing temperature and time in different rock layers
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Fig.5 Cloud maps of temperature field in —35 m coarse sand layer
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Fig.6 Comparison of temperature changes between simulated and measured temperature of —20 m silty clay layer
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Fig.11 Freezing temperature field results of optimization scheme
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Fig.12 Comparison of radial temperature change curves after freezing for 30 days
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Fig.13 Comparison of radial temperature change curves after freezing for 60 days
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Fig.14 Comparison of temperature changes before and after optimization
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