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Using numerical modeling to evaluate the
elastic-plastic deformations of oil
wellbore

Summary:

Deformation of oil wellbore during drilling is one of the mains
problems in the petroleum engineering, it is important to note that
the study of this phenomenon is difficult because of the limited
possibilities available and the privacy of information on the elastic
and plastic properties of layers. Scientifically, The deformation of
geological layers is caused by a number of forces and stresses,
especially the principals stresses. This deformations are determined
according to the mechanical properties of these rocks . We have
provided in this paper an attempt to study the deformation of oil
wellbore using modeling because of its capability to analyze the
different hypotheses which give us a vision of what is happening
or could happen . We have built a model of the phenomenon being
studied are expressed in a horizontal section of the oil well on the
geological layer , after loading forces and stresses, we analyzed the
results ( deformations ) for the sandstone ( elastic rock ) and clay
(plastic rock ), where it is shown- by making a hypothesis fit with
abnormalities in the state of the stresses in the oil fields - that the
anomalies in the state of stresses of principles geological stresses
plays an important role in the deformation of oil wellbore.

Keywords: Deformation, drilling, elasticity, plasticity.
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D'wou = Dwey — AU, = 0.444 — 0.002 = 0.442 m
:jliaal

D'wen = Dwen — AUy = 0.444 — 0.12 = 0.324m

Aadadl Jabe o i) 5ld Gais s lapil) Aad (2) Jsasl

8 7 6 5 4 3 2 1 Aadalll Jala
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2 0.95 0.7 0.091 0.032 | 0.006 | 0.001 0 () iy
o
120 | 113.6 | 102.3 85.3 29.1 | 0.61 0.04 0 bzl
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