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Stabilization of soil-water coupled analysis by the variational multiscale method

FREFIGRD,

k2
%2,

SHARMA Vikas®, J&/K%&62Y

Kazunori Fujisawa, Ai Takano, Vikas Sharma and Shion Shimizu

1) i) FERT: KFEBEFAER 8% (T606-8502 FUHR FUHT i/ m X AL B 1B 4y HT,
E-mail: fujisawa.kazunori.2s@kyoto-u.ac.jp)
2) F¥  UBRREHE (T146-8501 BB K H X T HLF37T H30%2 75, E-mail: takano.ai.62x@st.kyoto-u.ac.jp)

3) 1 (=) FRY: RFEPLRETAITER FrEBZ (T 606-8502 LR HUHR i 238 X AL F 1B 47 HT,
E-mail: sharma.vikas.5a@kyoto-u.ac.jp)

4) FHPRT RFBLEZEHIR (T606-8502 FUHMT AR /2 m KL ) 1B 53 1T,
E-mail: shimizu.shion.23z@st kyoto-u.ac.jp)

Recently, soil-water coupled analysis based on the full formulation (e.g., u-w-p & u-U-p formulations),
which treats not only pore water pressure but also seepage velocity as independent variables, has been
attracting increasing attention. However, finite element analysis for the full formulation is relatively new,
and the principles for obtaining stable numerical solutions have not yet been fully established. In this
article, the stability of numerical solutions derived from the full formulation is considered in the context
of the inf-sup condition. Furthermore, the characteristics of stabilized numerical solutions obtained
through the variational multiscale method are demonstrated in the one-dimensional consolidation problem.
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