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Seepage—Advection—Dispersion Numerical Analysis of Barrier System of
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ABSTRACT

This study was conducted to propose a reasonable requirement regulation of barrier system of rubble mound revetment
offshore landfill for preventing contaminant leakage. The barrier is composed with bottom layer and side barrier. The bottom
layer was assumed as impermeable clay layer and side barrier was composed with HDPE sheet (primary element) and
mid—protection layer (supplementary element). Seepage—advection—dispersion numerical analysis has been conducted using
SEEP/W and CTRAN/W programs under steady flow. As the results, the minimum required barrier regulations for hydraulic
conductivity and thickness of the bottom layer were suggested. For side barrier, the extended length of HDPE sheet and
the hydraulic conductivity of mid—protection layer were also suggested.
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Fig. 1. Structural features of offshore waste landfill and
retained water level
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Fig. 2. Conceptual diagram of pollutant seepage, advection,
and dispersion (Hwang et al., 2018)
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Fig. 3. (a) Cross section at Tachabana Bay Offshore waste landfill and (b) Numerical model of contaminant transport analysis
in rubble mound revetment waste landfill

Table 1, Material properties of each soil and structure element (Kwon et al., 2012)

ltem pro?glgtion Szlrl]l d Landfill Clay ‘lerStriC;\r/we?Sé(;l; Rubble mound Sand gravel
Horizontal hydraulic
conductivity parameter 1107 1107 parameter 5X10°* 1x107° 110"
k, (cm/s)
Vertical hydraulic
conductivity parameter <107 <1073 parameter 5x107* 1><107° 110"
k, (cm/s)
Pz“f;y 0.4 02 07 02 0.3 0.4 0.4
Longitudinal
dispersivity 100 100 100 100 100 100 100
a; (cm)
Transverse
dispersivity 10 10 10 10 10 10 10
az  (cm)
Coefficient of
molecular diffusion 1.0X107° 1.0x107° 1.0x10° 1.0x107° 1.0x107° 1.0x107° 1.0x107°
D" (m?/sec)
Spi%“% /Sktggge 1,0X10° 1,0x10°0 1.0x10°° 1,0X10° 1,0X10° 1.0X10° 1,0X10°

¥ Value is parameter (see details Tables 2~4)
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Table 2, Parametric analysis cases with different hydraulic conductivity and thickness of impermeable soil layer for rubble mound

revetment waste landfill

Extended length of HDPE sheet
on the ground (cm)

Hydraulic conductivity of
impermeable soil layer, k (cm/s)

Thickness of impermeable
soil layer (cm)

500 1<10°° 1<10°°

250
300
350
400
450
500
550
600
650
700
750
800
900
1000

<1077

Table 3. Parametric analysis cases with different hydraulic conductivity of vertical barrier wall and extended length of HDPE

sheet for rubble mound revetment waste landfill

Embedded depth of vertical barrier
wall in impermeable soil layer for
preventing leakage (cm)

Hydraulic conductivity of
impermeable soil layer, k (cm/s)

Extended length of HDPE sheet
on the ground (cm)

500 1107 11070

50
100
150
200
250
300
350
400
450
500
550
600

1107
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Table 4, Equivalent hydraulic conductivity with different backfill materials of damaged HDPE sheet (Kamon et al., 2002)
Back layer Mid protection
of HDPE | Rubble Mound Clay
Equivalent (1X10° crn/s) Case 1 Case 2 Case 3 (110" cm/s)
hydraulic conductivity (1X10" cm/s) (110" cm/s) (1X10 cm/s)
Damage frequency (high) 1.57%x10°° 157x10°® 1.73%1071° 3.17x10™ 3.17x10™"
(200hole/ha) cm/s cm/s cm/s cm/s cm/s

et w=uty 59 &A4fo] Y & 4= Qlth(Kamon et al,
2002). Table 40]|A4] <451 %(Damage frequency)®] ]
= hole/ha ¢1H] o] AL Tha @ HDPE £:4to] 200hole &
0 Fro= ApAESL Hoh= 2 A mof thsto] EAANIE
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