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Slope Stability Analysis of Improved Wasted Mine Tailing Landfill Using Fine
Recycled-Concrete Aggregates
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ABSTRACT : An extensive numerical analysis is carried out to investigate the slope stability of the wasted mine tailing landfill
constructed by the utilization of fine recycled-concrete aggregates. To do this, first, the physical and mechanical properties of the fine
recycled-concrete aggregates and the wasted mine tailing are investigated, and the settlement and the change of material property of the
fine recycled-concrete aggregates resulted from reaction with water are also examined. The OH elution from the fine recycled-concrete
aggregates reacted with water slightly causes the change of material properties such as porosity, permeability and waster absorption, but
the settlement does not happen noticeably. The results of numerical analysis of the landfill slope built with wasted mine tailing and
recycled-concrete aggregates in alternate layer indicate that slope stability increases with decreasing the slope ratio, with decreasing the
groundwater level inside slope, and with increasing the depth of fine recycled-concrete aggregate layer. Based on this study, thus,
engineers working in related to the wasted mine tailing landfill design and construction using the fine recycled-concrete aggregates should
be considered the slope ratio, the groundwater level, the depth of fine recycled-concrete aggregate layer.
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Table 1. The examination item of fine recycled aggregates
and wasted mine tailing

Classification Test Item Method
Water content KS F 2306
Grain size analysis | KS F 2302, 2309
Physical properties Density KS F 2308
Liquid limit KS F 2303
Plastic limit KS F 2304
Compaction test KS F 2312
Mechanical properties Triaxial test KS F 2314
Direct shear test KS F 2316

WATER

Fig. 1. The change of fine recycled aggregates characteristic
by leaching of underground water and rainfall.
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Fig. 2. The schematic diagram of analysis section.
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Table 2. Parameters and simulation conditions in this study

Specific gravityl Cohesion {Internal friction
Parameter 2 2 o
(Gs) (kg/em’) [c) (kg/em’) angle (°)
W .
asto mine |y 73 0 230
tailing
Basic [
Fine recycled
parameter|
aggregates 1.89 0 320
(<5 mm)
Enbankment 1.90 1.50 25.0
Basement 2.10 5.00 35.0
Parameter | Change range | Assumption condition
embankment : 4 layer
Slope of thickness(recycled
embankment | 1: 1 ~ 1: 2 aggregates) : 50cm
surface water level inside slope :
neglect
. embankment : 4 layer
Simulation Thrlscknelss dOf water level inside slope :
parameter| N };C:tes 20 ~150 cm neglect
gi ir slope of embankment
Y surface : 1:2
embankment : 4 layer
Location of thickness(recycled
water level | 1 ~ 4 layer aggregates) : 50cm
inside slope slope of embankment
surface : 1:2
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Fig. 3. SLOPILE program flowchart.
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Table 3. The physical properties of wasted mine and recy-
cled aggregates

Classification Wastt?q mine [Recycled aggregates
tailing (< 5 mm)
Water content(%) 143 112
Specific gravity(Gs) (kg/om?) 2.043 2.609
Percentage passing 0.08 mm
. 30 10
sieve (%)
Unified soil classification system
(US.CS) S¢ SW-sM
Coefficient of permeability 5% 107 1103
(cm/sec)

Table 4. The mechanical properties of wasted mine and fine
recycled aggregates

Wasted | Recycled
Classification mine |aggregates
tailing |(< 5 mm)

Compaction Maximum dry unit weight(kg/cm®)| 1572 | 1.679

test Optimum moisture content (%) | 10.0 123
Test condition UU[CU |UU | CU
Triaxial test Internal friction angle( °) 17 |122.7;40.441.6

Cohesion(c) (kg/cm?) 025 0 | 0|0
Direct shear Internal friction angle( °) 23 32
test Cohesion(c) (kg/om®) 0 0
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Table 5. The change of properties by 80 times repetition

leaching
Water absorption(%) | Porosity(%) | Permeability(ctm/s)
fi
Before 111 42.56 3.01% 10*
leaching
Aft
o 10.86 42.14 2.99% 10*
leaching

: / 122
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1:11.0 112 1:1.4 1:1.6 1:1.8 1120

Slope of embankment surface
Fig. 4. Relation of slope of embankment surface and safety
factor of slope.
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