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Evaluation of Numerical Stability of Soil-Water Coupled Calculations Using Spectral Radius
~ Extraction of Impossible Region of u-p Calculation and Validation of u-w-p Calculation ~
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Numerical stability of soil-water coupling systems was evaluated by a spectral radius of simultaneous
recursive equations comprised of u-p/u-w-p governing equations with time integration formulas. The
numerical stability of u-w-p formulation was ensured even at inapplicable range of u-p formulation. A
possibility estimation of u-p calculation based on “yy, criterion” was mostly valid except highly-permeable/
incompressible regions. A spectral radius less than 1 did not ensure concordance of u-p and u-w-p solutions.
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Fig. 1 Numerical stability estimated by spectral radius p(E)

T T T T 2 T T T

> r Y 1

0 \

B L

0 200 400 600 800 1000 200 400 600 800 1
Step St

o
(A) Point A (k= 10" cm/s, At = 107 sec)

1 2
BRI . A
\ & ol i
e - A
0 20 40 s 60 80 100 Z!) 20 40 s 60 80 100
ep Step
(B) Point B (k=10 cm/s, At = 10 sec)
— u-p — u-wp
Fig. 2 Time history of dimensionless solid displacement at top
(left) and dimensionless fluid pressure at bottom (right)
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