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Abstract: The arrangement of freezing holes not only determines whether the effective thickness and average temperature of the freezing
wall required by the design can be formed on schedule, but also directly affects the speed, safety and construction cost of the freezing shaft
sinking. Improper arrangement will even become the hidden danger. Therefore, the arrangement of freezing holes and formation characteris-
tics of freezing wall are always the hot and difficult points in theory and technology research. The design and arrangement of freezing holes
in deep and thick alluvium can be classified into three types: main freezing hole, auxiliary freezing hole and spalling—prevention freezing
hole, which can solve the problems of safety and stability of main structure of main freezing hole and freezing wall. Arranging auxiliary
holes evenly according to the thickness of frozen wall and freezing time can obviously reduce the number of auxiliary holes and improve the
uniformity and stability of the freezing wall. The flexibility and effect of freezing control can be improved by arranging multiple circles of
spalling—prevention freezing holes according to the change of excavation diameter. The engineering practice shows that the holes arrange-
ment method with outer ring as the main freezing hole is beneficial to the safety and stability of the main freezing hole and the overall freez-
ing wall, which can reduce the number of freezing holes, the work amount of drilling holes and the cooling capacity required, improve the
adjustability and control effect of freezing, and is recommended as the first choice for the arrangement of freezing holes in deep and thick
alluvium. The reasonable arrangement of freezing holes can lay a good foundation for the safety and stability of the freezing wall and the
control of freezing. In the construction process, through the establishment of the mechanism of the actual measurement and analysis of the
formation characteristics of the freezing wall, engineering prediction and freezing control, the development trend of the effective thickness,
average temperature and the temperature of the frozen wall are analyzed and predicted on a regular basis, and the flow and temperature of
salt water in the spalling—prevention hole and auxiliary hole are regulated in advance, or even the freezing and freezing cycles are stopped,
which can effectively control the temperature of the shaft sidewall and the amount of frozen soil expanding into the excavation section, and
create good conditions for the excavation. Through the practice and application of the outer ring as the main freezing hole in the West Ven-
tilating Shaft of Zhaogu No.2 Coal Mine, which passes through one of the deepest alluvium thickness, the total number of freezing holes,
the work amount of drilling holes and the cooling capacity required are decreased by 10.7%, 12.1% and 9.7% respectively, and the uni-
formity of temperature and strength inside the freezing wall is better. Combined with the observation of the stability of the shaft sidewall in
the cohesive soil layer, through active control, the temperature of the shaft sidewall below 400 m can be slightly higher than the designed
control target. The temperature of the shaft sidewall below 635 m is close to the designed control target. The thickness and average temper-
ature of the freezing wall always meet the design requirements. The temperature of the shaft sidewall in the deep cohesive soil layer in the
alluvium is controlled above —11 °C, and the temperature of the shaft sidewall in the sandy soil layer is above —13 “C. The stability of the
freezing wall of the alluvium is good, and the cooperation between freezing and excavation is good. The excavation speed of the deep outer
wall of the alluvium is basically maintained at 75~80 m per month, the average excavation speed of the outer wall of the alluvium section
is 87.1m per month, and the average excavation speed of the outer wall of the freezing section is 82.1 m per month.

Key words:deep and thick alluvium; arrangement of freezing holes; main freezing hole; auxiliary freezing hole; spalling—prevention

freezing hole; freezing control
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Table 1 Freezing design parameters of holes arrangement of central inner ring and outer ring as main freezing hole
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shaft sidewall in unregulated cohesive soil layers

of West Ventilating Shaft of Zhaogu No.2 Coal Mine
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