NUMERICAL IMPLEMENTATION OF A CONSTITUTIVE MODEL FOR SOIL CREEP
M. A. K. M. Madurapperuma and U. G. A. Puswewala

Appendix
Derivative quantitiesof p“ are
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Due to the sensitivity of some of the parameters, the power term in equations (13) and (20)

had to be set as positive, irrespective of the sign achieved by the computations. Accordingly,

pertinent strain rates for vector £° in plane strain conditions are

2K
e 1 ) “) e gp
&= - —.”—.[peqj L2 (A-4)
a T P, ooy,
Xk
. 1 eq ) a eq
g, = £ E g Ay (A-5)
T D, 00,,
Xk
.c 1 ’ “ ,ll* 8 “
&= ——.”—.(peqj L (A-6)
a T p, 0oy,

Matrix S”, isdefined as
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Above derivates are derived by taking generalized preconsolidation pressure p3' as a

constant within the considered time step and are given as
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Required derivative quantities of p“ for the matrix S" are
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Derivative quantities of « for the matrix S" are
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The components of the element stiffness matrix I B’ D°B dv are discussed below. For eight

v

nodes per element and two DOFs per node, the matrix B isa 3x16 matrix; under numerical

integration, the stiffness matrix is
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where each of B isa 3x2 matrix. Then equation (A-7) can be rewritten as
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Since matrix D° is non-symmetric, the stiffness matrix B” D°B will be a non-symmetric

16x16 matrix. Theexplicit expression for B/ D° B, will be
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where i, j =1, 2, 3,...8 for eight nodes per element.

The stress increments can be expressed as
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wherethe part [B], , (Aay,,),,, isevaluated as
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2-D Linear Elasticity for plane strain condition is discussed below. The stiffness matrix is

given by IBTDB dv where D isgiven by
Je
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A typical 2 x 2 submatrix B/DB; will be
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For eight nodes per element B/D B, matrix will be 16x16 and 7, j =1, 2, 3,...8.
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