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A geological repository comprises a natural barrier and an engineered barrier system. Its design components consist of canisters, buft-
ers, backfill, and near-field rock. Among the engineered barrier system components, bentonite buffers minimize the groundwater flow
from near-field rock and prevent the release of nuclide. Investigation of the hydraulic conductivity of the buffer to groundwater flow is
an important factor in the performance evaluation of the stability and integrity of the engineered barrier of the repository. In this study,
saturated hydraulic conductivity tests were performed using Gyeongju bentonite at various dry densities and temperatures, and a hydraulic
conductivity prediction model was developed through multiple regression analysis using the 120 result sets of hydraulic conductivity. The
test results showed that the hydraulic conductivity tends to decrease as the dry density increases. In addition, the hydraulic conductivity
increased with increasing temperature. The multiple regression analysis results showed that the coefficient of determination (R?) of the
hydraulic conductivity prediction equation was as high as 0.93. The hydraulic conductivity prediction equation presented in this study

could be used for the design of engineered barrier systems.
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Table 1. Mineral composition results of Gyeongju bentonite [18]

Disposal System

Wt. (%)
Minerals

Sample 1 Sample 2 Sample 3 Avg.

Montmorillonite 63.4 61.7 60.5 61.9
Albite 19.4 22.8 20.4 20.9
Quartz 5.8 49 53 53
Cristobalite 4.0 4.5 3.7 4.1
Calcite 43 33 6.8 4.8
Heulandite 3.0 2.7 33 3.0
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Fig. 2. Measurement device for hydraulic conductivity.
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Fig. 3. Volume change result at an injection and back pressure.
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Fig. 4. Hydraulic conductivity result of various dry densities
at a room temperature.
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Fig. 6. Q-Q plot result of hydraulic conductivity.

Table 2. Results of multiple regression analysis

B Standard error t P-value VIF
Constant -6.705 0.173 -38.652 - -
X1 (Dry density) -3.805 0.106 -36.049 <0.01 1.006
X2 (Temperature) 0.008 0.001 10.836 <0.01 1.006
R? 0.930 - - - -
adjR? 0.929 - - - -
B: non-standardized coefficient, ¢: B/standard error, VIF: variance inflation
Table 3. Results of normal distribution in residual analysis using dry density and temperature
Kolmogorov-Smimov Shapiro-Wilk
Standardized Statistic DF P-value Statistic DF P-value
Residual 0.091 115 0.02 0.98 115 0.077
Kurtosis : 0.453 Skewness : -0.269
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Fig. 7. Q-Q plot result of standardized residual on hydraulic

conductivity.
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