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An Analysis of the Water Saturation Processes in the Engineered Barrier of a
High Level Radioactive Waste Disposal System
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Abstract

An engineering scale test, which is called KENTEX, was carried out to understand and to analyze the coupled
thermal, hydrological and mechanical phenomena in the engineered barrier system(EBS) of Korean reference
disposal system. Using the experimental data obtained from KENTEX, the water saturation processes in bentonite
could be analyzed. From the comparison between the model calculation using ABAQUS and the experimental
results, the difference of the water content between them in the unsaturating part was large because the drying
phenomena due to moisture redistribution by the temperature gradient could not be included in the model. In the
saturating part, the difference of the water content between them was decreased gradually and showed to be small
in the full saturation. And the time of about 95% saturation could be estimated about 500 days from the model
calculation and experimental results. Also it could be known that the moisture redistribution in the unsaturated part
could not be affected on the saturation time of bentonite in the repository. Therefore, it is considered that this model

could be used to quantitatively predict the water saturation time in bentonite as EBS for the disposal system.
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Fig. 1. Schematic diagram of experimental set-up of KENTEX
facility [3].
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Table 1. Water potentials of the samples with various water contents

Water cortent Water potential
Sensor Sanple type
&) (MPa)
3.4 -108.18
54 -112
604 -101.51
7.4 -86.13
105 812
PSYPRO* Powder
144 -61.63
218 -7.11
262 -337
313 -1.49
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Table 2. Mechnical and hydrological properties used in the analysis

bentonite 1) heater 2) ou‘ter shell 9
(stainless steel)
Young's modulus (MPa) 1080 2.49x10° 2x10°
Uniaxial compressive strength (MPa) 43
Saturated permeability (m/s) 2.28x10™"
Friction angle (7 ) 37
Poisson's ratio 0.21 0.18 0.3
Cohesion (MPa) 1.9 -
‘Thermal expansion coefficient(1/C) 3.8x10™ 1,08x10” 1.13x10°

1) reference [15]

2) MgO material properties from website WWw,crystran, co,uk

3) L. H. Van Vlack, “Materials Science for Engineers,’
Addison-Wesley Publishing Company. Inc. (1970).
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