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Comparison between Soil Drainage Experiment and Finite Element
Analysis for Air Diffusion in Multiphase Porous Media

2 A Kim, You-Seong 7 A ¥ Kim, Jae-Hong
7z " & Kim, Tae-Heon o] A HF'  Lee, Jin-Kwang
Abstract

The paper presents comparison between numerical and experimental results to verify finite element algorithm of air
diffusion in three-phase porous media. The theory of two-phase flow in partially saturated soil is a fundamental study
to predict the safety for CO, sequestration. Geotechnical engineering problems exposed to atmospheric pressure generally
assume that air pressure is equal to zero in three-phase porous media, but the geotechnical engineering problem at a
depth of about over 1 km needs to be considered in connection with deformable solid skeleton due to air pressure.
Therefore, the objective of this study is to validate the numerical algorithm by comparing with results obtained from

measurement of air diffusion and dissipation through drainage test.
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Fig. 1. System for Carbon Capture and Storage (CO2CRC)
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Table 1. Material property used in numerical analysis

Young’s modulus (£) 1.42 Mpa
Poisson’s ratio (v) 0.42
Solid real density (o) 1149 kg/m®

Bulk modulus of air (Ka) 0.1 MPa
Water real density (p"%) 1000 kg/m®
Air real density (p*%) 1.2 kg/m®
Initial porosity (n) 0.49
Intrinsic permeability () 2.0%107"% m?
Water viscosity (1,) 1.0x107° Pa-s
Air viscosity (n,) 1.8x107% Pa-s

Table 2. Material property used in drainage test
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Fig. 2. Drainage test for diffusion of air pressure in porous medium
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Fig. 3. Sensor for air pressure measurement (Keller AG)
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Fig. 4. Drain test diagram for air pressure diffusion
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