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New Method for Geometric Nonlinear Analysis
of Large Displacement Drill Strings

TAN Meilan"?  WANG Xin wei’
(1. Faculty of Science, Jiangsu University, Zhenjiang 212013, P.R. China;
2. College of Aerospace Engineering, Nanjing University of Aeronautics

& Astronautics, Nanjing 210016, P.R. China)

Abstract: Based on the actual measured well depth, azimuth and oblique angles, a novel interpola-
tion method to obtain the well axis is developed. The initial stress of drill string at the reference state
being consistent with well axis can be obtained from the curvaures and the tortuosity of well axis. By
using the prindple of virtual work, formula to compute the equivalent load vector of the initial stress
was derived. In the derivation, natural (curvilinear) coordinate system was adopted since both the
curvature and the tortuosity were generally not zero. A set of displacement functions fully reflecting
the rigid body modes was used. Some basic concepts in the finite element analysis of drill string have
been clarified. I is hoped that the proposed method would offer a theoretical basis for handling the
geometry nonlinear problem of the drill string in a3_D large displacement wellbore.

Key words: finite element, geometric nonlinearity; numerical simulation; drill string



