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Additional stress of shaft linings in thick alluvium constructed by freezing process
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Abstract: To analyze the failure mechanism of shaft lining in thick alluvium and improve its service life, direct repara-
tion for broken shaft lining,and provide evidence for new shaft lining design, this paper researched the reasons of shaft
lining additional stress in Huaibei coalfield, combined numerical simulation and theoretical calculations. The results
show that the additional stress is generated by weight of shaft liner and incidental conical soil ,which is related to the
groundwater depths,soil bulk density,and groundwater layer number. The deeper the groundwater is, the larger the ad-
ditional stress is. The additional stress in bedrock surface reaches 89.91 MPa,which is far more than concrete com-
pressive strength. In order to avoid shaft lining breakage , some measures are taken,for example ,increasing shaft lining
thickness , maintaining original hydraulic pressure, reducing the weight of incidental conical soil and using expansion
device in stress concentration area.
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Fig. 4  Numerical simulation results
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