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The Slope Stabilization of Solid Waste Landfill Liner System

M

o
— =

3

n o, = op? . =t
dzo” - wyz

Shin, Eunchul - Kim, Jongin - Park, Jeongjun

ABSTRACT : As the natural aggregates such as sand and clay are getting exhausted, the quantity of utilizing geosynthetics is being
increased in the solid waste landfill. Especially, the waste landfills have been constructed at the gorge in the mountainous area and
reclaimed land from the sea in the Korean Peninsula. Those areas are not favorable for construction of waste landfill in geotechnical
engineering aspect. In this study, the frictional characteristics of geosynthetics that used in the waste landfill were estimated. Then,
the studies of the behavior of geosynthetics and stability of LDCRS (Leachate Detection, Collection, and Removal System) of side
slope were conducted in the waste landfill by means of the pilot test, and numerical analysis. Geocomposite which is combined type
or separated type is influenced on the strain itself, and also implicated in the stress and strain of geomembrane at the lower layer.
The strain on the combined type of geocomposite is about 50% smaller than that of the separated type at the side slope. The lateral
displacement and settlement of top at the slope with the separated type are three times greater than that of the combined type. In
the numerical analysis, discontinuous plans in between ground and geosynthetic, geosynthetic and geosynthetic, goesynthetic and waste
have been modeled with the interface element. The results gave a good agreement with the field large-scale model test. The relative
displacements of geosynthetics were also investigated and hence the interface modeling of liner system is appropriate for analysis
of geosynthetics liner system in the waste landfill.

Keywords : Solid waste landfill, Slope stabilization, Geosynthetics, Pilot test, Numerical analysis
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Fig. 1. Large—scale of direct shear test
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Table 1, Test series of large—scale direct shear test

. Natural air dried Saturated
Liner system
(ASTM) (DIN)
@D SB vs. GC @ SB vs. GC
Drai
rlamage @ GC vs. SGM @ GC vs. SGM
ayer
® GC vs. TGM ® GC vs. TGM
@ SGM vs. GCL @ SGM vs. GCL
Barrier
Javer ® TGM vs. GCL ® TGM vs. GCL
y
® GCL vs. SHOT ® GCL vs. SHOT

Notes: SB = sand bag; GC = geocomposite; SGM = smooth geomembrane;
TGM = textured geomembrane; SHOT = shotcrete

Table 2. Test results of large—scale direct shear test
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Slope lining systems

Natural air dried

Test series Cohesion (kPa) Interface friction angle (°)
@ SB vs. GC 0.98 17.2
Drainage collection layer
@ GC vs. SGM 3.92 17.8
® GC vs. TGM 16.67 29.6
@ SGM vs. GCL 0.98 21.3
Barrier ® TGM vs. GCL 10.79 323
® GCL vs. Shotcrete 0.98 26.0
Slope lining systems Saturated
Test series Cohesion (kPa) Interface friction angle (°)
@ SB vs. GC 0.00 16.1
Drainage collection layer
@ GC vs. SGM 11.77 13.8
® GC vs. TGM 20.59 285
@ SGM vs. GCL 8.83 5.5
Barrier (® TGM vs. GCL 10.79 16.7
® GCL vs. Shotcrete 14.71 22.3
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Model mesh of field model test for waste landfill slope

Session Unit weizght Cohesi(z)n Int.erél or interface Elastic mozdulus Bulk m(xiulus Shear m(xziulus
(KN/m”) (kN/m”) friction angle (°) (KN/m”) (kN/m”) (KN/m")
Waste 18 10 25 18000 15000 6920
Embankment 19 10 30 36000 30000 13850
Geomembrane - - 100000
SGM/GC 1 213
SGM/GCL 4 17.8
TGM/GC 17 29.6
TGM/GCL 11 323
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