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The Coupled Thermodynamic Frozen Heave of Liquid Medium
at the Mouth of Qil Well

LiNansheng and Zhou Jing
State Key Lab of Coastal & Qffshore Eng, DUT, Dalian 116023
Ding Dewen

Dafian fnsiiute of Marine Ermnironmental Protecrion,, Daliarn 16024

Abstract A coupled thermodynamic model of frozen heave at the mouth of cil well under severe
winter climate is put forward. By use of the principle of generalized midpoint and variational
methods, the finite element formulas of the mode] of coupled thermodynamic frozen heave under
spatial and temporal discrete are deduced. The paper also deals with the influence of pressure
variety of ice crystal on temporal integral step-length and calculation of stress-field. A practical
example of frozen heave at the mouth of oil well in the Liache oil-field is examined .

Keywords frozen period; mouth of oil well; coupled thermodynamic progress; variational
principle and finite element
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