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Evaluation of Capillary Barrier Effect of Multi-layer Cover System

Jeong-Hwan Lee + Hyun-Jin Cho - Jae-Yeol Cheong* - Haeryong Jung - Jeong Hyoun Yoon
Korea Radioactive Waste Agency

ABSTRACT

Capillary barriers, consisting of relatively fine-over-coarse materials, have been suggested as an alternative to traditional
compacted soil covers. So, We were analysed to capillary barrier effect according to five cases of multi-layer cover
systems. Water balance simulation was conducted with unsaturated flow model HELP to assess unsaturated hydraulic
parameters such as hydraulic conductivity, climate affecting the performance of capillary barriers. Simulation were
conducted for 5 Cases in the Ulsan area. Result of simulation indicated that three cases was formed unsaturated condition

and capillary barrier effect.
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Fig. 1. Schematic performance of multi-layer cover system (from
EPA, 1989).

Table 1. van Genutchen parameters for multi-layer cover system (from Schroeder et al., 1994)

Layer 319, . 3@ , a N K Poros}ity Wil‘fing F ielc.l
(cm”/cm”) (cm”/cm”) (1/cm) (cm/s) (cm?) point capacity
Silty sand 0.1000 0.4700 0.044 1.523 1.0x107* 0.47 0.1123 0.1894
Gravelly sand 0.0200 0.3200 0.1008 2.922 1.0x 107 0.32 0.02 0.0203
Pea gravel 0.0300 0.2600 4.695 2.572 1.0 x 10° 0.45 0.03 0.03002
Sand 0.0450 0.3700 0.0683 2.080 3.0x 1072 0.37 0.0452 0.0559
Clay 0.0001 0.3600 0.0016 1.203 1.0 x 1077 0.64 0.187 0.31
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Fig. 2. Unsaturated hydraulic parameters in unsaturated materials.
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Fig. 3. Schematic diagram of multi-layer cover systems (Casel~Case 5) for estimating the capillary barrier effect.

Table 2. Result of water balance according to Case 1~5 using HELP code

Case 1 Case 2 Case 3 Case 4 Case 5
(mm/y) (mm/y) (mm/y) (mmJy) (mm/y)
Rainfall 1286 1286 1286 1286 1286
Runoff 102.08 102.08 102.08 140.00 140.01
ET 769.09 769.09 769.09 769.40 768.63
Flux to side 387.67 387.66 385.98 348.61 371.99
Infiltration 31.16 31.17 32.53 33.08 30.90
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