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CALCULATION OF ELASTOPLASTIC DEFORMATION
OF WELLBORE IN SOFT MUDSTONE USING
LAGRANGIAN METHOD
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2 Nationa Offshore Oil Production Research Center,BeiJing 101149;
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Abstract] In this paper we presented a review on the current situation of mechanical
stability of wellbore in mud-shale bed and for the first time introduced large deformation
theory into the calculation of elastoplastic deformation of wellbore and adjacent rock.Using
L agrangian method,we analyzed the problem of borehole shrinkage in mud-shale bed.

L agrangian method could solve the problem of material nonlinearity and geometry
nonlinearity.In this paper we analyzed the calculation model using Lagrangian method with
commonly adapted Mohr-Coulomb strength criterion,and solved the problem of wellbore
shrinkage,the displacement field and the plastic region distribution of the wellbore and its
adjacent rock.

Key wordslJ soft mudstone [ Lagrangian methodJ elastoplastic deformationt] wellbore
shrinkage
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Fig.100 Grid plotting of Lagrangian method
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Fig.2[1 Envelop curve of Mohr-Coulomb criterion
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Fig.30 Geometrical model used in
the calculation
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Table 100 Cohesive strength and Internal friction
angle of the rock in Ledong 8-1-1 well in
the Nanhai sea oilfield
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Fig.4[1 Shape of plastic region in
the rock around the wellbore
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Fig.60] Distribution figure of
displacement on well wall
(p =1.19g/cm3)
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Fig.700 Maximun radial displacement Fig.800 Maximun borehole shrinkage rate
of well wall [
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