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Abstract- This paper mainly deals with the issue of failures of dump site slopes in a lignite mine, Baganuur, Mongolia.
Failures of the dump site cause trouble in coal production activity. Failures of the dump site had average height of 35
m wi t h 38 ewhich g stipped nigtdnee between 60 and 2600 m for longitudinal of the site. Representative
loose dump material, foundation soil and coal samples were collected from the site and tested to determine the geo
mechanical properties. The dump material consted of loose fragments and lumps of siltstone, clay stone, sandstone,
foundation soil consisted of mostly siltstone. The slope stability analyses of dump site were analyzed by the finite element
method using Plaxis 2D v. 8.2 software. The overall result ¢fvo-dimensional slope stability analysis was suggested
according to the results obtained by factor of safety calculated on ground water, stress and deformation, seismic,
consolidation analyses integrating with slope stability analysi

Keywords: factoof safety consolidation stress, dump slope angle, watabie

INTRODUCTION

Duncan's review of Finite Element analysis of slopes
concentrated mainly on deformation rather than
stability analysis of slopes; however, attention was
drawn to some important early papers in which elasto
plastic soil models were used to assess stalfilityith

& Hobbs [1] reported results of 1tslopes and
obtained reasonabdgreement with Taylor[€] charts.
Zienkiewicz et al.[3] considered av, M slope and
obtained good agreement with slip circle solutions.
Griffiths [4] extended this work to shv reliable slope
stability results over a wide range of soil properties and
geometries as compared with charts of Bishop &
Morgensterr{5]. Subsequent use of the FE method in
slope stability analysis has added further confidence in
the method (e.g. Gritfins,[6]; Potts et al.[7]; Matsui

& San, [8]). Duncan mentions the potential for
improved graphical results and reporting utilizing
Finite Element, but cautions against artificial accuracy
being assumed when the input parameters themselves
are so variald. Wong[9] gives a useful summary of
potential sources of error in the Finite Element
modelling of slope stability, although recent results,
including those presented in this paper, indicate that
better accuracy is now possible.

Advantages of the finitdeanent method

The advantages of a Finite Element approach to slope
stability analysis over traditional limit equilibrium
methods can be summarized as follows:

(a) No assumption needs to be made in advance about
the shape or location of the failure surfa@ailure
occurs “naturally' through the zones within the soil
mass in which the soil shear strength is unable to
sustain the applied shear stresses.

(b) Since there is no concept of slices in the Finite
Element approach, there is no need for assumptions
about slice side forces. The Finite Element Method
preserves global equilibrium until “failure' is reached.

(c) If realistic soil compressibility data are available,
the Finite Element solutions will give information
about deformations at working stresedks.

(d) The Finite Element Method is able to monitor
progressive failure up to and including overall shear
failure.

Overburden dumps can be external dumps created at a
site away from the coal bearing area or it can be
internaldumps created by {pit dunping (IPD)
concurrent to the creation of voids by extraction of
coal. Practice of dumping overburden in the external
dumps have some serious problems foremost amongst
them are requirement of additional land, involves very
high transport and reandling coswhich will increase

the cost of coal production substantially, stability and
reclamation at the site. It is not possible to eliminate the
option of the external dumps concept completely, even
if we adopt IPD practice. The internal dump concept is
very wdl utilized by various local producing countries
like Australia, Canada and USA, then there is no fear
to adopt this technique to avoid further requirement of
land for dumping and aggravate various associated
problems. However, the combination of external
dumps and internal dumps shall substantially reduce
the required land. As a result, it shall reduce the surface
land requirement significantly which is very difficult
task to arrange in any area due to growth of population
forest cover and associated pegbl In this decade few
destabilization of internal dumps have taken place in
coal mines. It is necessary to study such cases and find
out the cause of destabilizatiorO]1

II. SITE DESCRIPTION

"Baganuur" lignite mine is located at "Nuurentei" wide
valley, 130 km from the east of the Ulaanbaatar capital
city of Mongolia (Fig.1). Opeftast length from
northeast to southwest is 12 km, width of 4 km. The
coalfield consists of 3 coal seams which are named as
2, 2a, 3 coal seams respectively. The range of the
thickness of 2 coal seam is from 3.45 to 28.16 m, 2a
coal seam is from 2.41 to 52.77 m and 3 coal seam is
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from 3.19 to 23.74 m. Coal average thickness {470

m and while thickness of 3 coal seam 25 m in the outer
parts of the siteln the middle parts othe coal seam
thickness reaches 98 m. While the slope angle of coal
seams are 8 degrees in the outer parts of thecaite
reach up to 20 degrees in the central part of the site
[11]. A general crossection of the field was given in
Fig. 2. Slope failure of the dump site occurred in New
panel, Uull and Uul5 panels in Baganuur lignite mine.

A total of 13 failures occurred between the years of
2007 and 2012, 908 Swdump material slipped and
68124 m of the opened coal was closed again. This
situation causs disruption of production and economic
losses [2]. Remained coglmb and failure amounts

in 20072012 were given in Table I.

Table | Amounts of coaJamb and failure according to the

years

Coal . Above

. Failure .
v jamb closedagain

ear amount
amount (m?) coal amount

(ton) (m?)
2007 39500 378 36184
2008 40000 - 2600
2009 63010 80 6340
2010 75000 110 6160
2011 61100 210 10080
2012 - 130 6760

In this study, slope stability analgswas done with
taking into consideration of surface and ground water,
stress and deformation, seismigityonsolidation
integrating the calculatedactor of safety (FOS.
Because of, laxis 2D is one of the most powerful
software alternatives in 2D slope stabianalysis and
design for mining engineering proje¢is3).

View 5 of failures in Uul § panel [

View 1 of failure in New panel : E ) View 4

‘ P
(e k- - 3 r'
Fig.1. General plan of internal dump failures

+1350

+1300

+1250

Ho - Height of Dragline Spoil
h - Thickness of Coal Seam
H - Height of Dragline Bench
@- Slope Angle of Coal seam
7~ Slope An§le of Dragline Spoil
B -Slope Angle of Dragline Bench

= Coal Seam
= Overburden of Dragline
T Dragline Spoil
= Overburden of Excavator/Dump Truck
= Bedrock (Siltstone
™ Waste rock (Sandstone and Siltstone)
+12%0 Elevation

Fig. 2. General crossection ofinternaldump failures

Ill. SLOPE STABILITY ANALYSIS OF THE
DUMP SITE

Dragline excavates overburden abdtie coal layer
and throwstdhes | ope of
the coal mine.Due tothe sope of
failures during excavation. Opened coal is excavated

d r thegdstioh e 6 s
draglineds

by a showel and transportbytrucks to stock field and
crushing thesis. Geomgtrmodel of work field is
shown in Fig3. The dragline spoibed rockSiltstone)

and coal seam, waste rock material properties used for
the simulation are presented in Table II.

Table I Material properties

Materials
Coal | Waste
seam | rock
12.2 20

Parameters Dragline
Spoil

19.61

Bedrock

Unit weight (kN/n¥)
Internal friction
angle 28
(degrees)
Cohesion (MPa) 0 3.942 | 4.291
Youngds

(MPa) g 24.7529| 2550 | 2790
Poi ssonbs 0.35 0.42 0.3 0.43
4 materialsdr agl ineds | oading,
and water table are presented in geomaiodel of

work field. These are figure(l, 2, 3, 4, N, BC, G)
respectively;bedrock (siltstone) (1)dr agl i ne b s
(disturbed siltstone sandstone alternation) (2), lignite
seam (3), waste rock (siltstone sandstone alternation)
(4), draglineds |l oading
andstandart seismic boundafiZB). Two-dimentional
slope stabilityanalyses were analyzed by considering
seepage, stress and deformatioseismidty using
required parameterstheTable II.Underground water
table is reduced starting from 146 m to 80 m in Uul 2nd
part New panel. The underground water table (W) on
geometric model was given the Fig.4. Dump site is
deformed was given in the Fig. Maximum
displacement was determin&d4 mwas given in the
Fig.6. Effective stresses for untaken coal in Uul 2nd
part New panelvas shown in th&ig.7. Total stresses
for untaken coal in Uul 2nd part New panehs
determined in themig.8. Excess porergssures for
untaken coal itheUul 2nd part New paneVere given

in the Fig.9. Calculated factor of safety by Finite
element method for untaken coalthre Uul 2nd part
New panels obtained0.640was shown in the Fig.10.

19.5

31.8 31 28.3

4.503
3130

bou

Sp

(N),

,,,,,

. . a A

e ~
1 1
b 3 ~—- — -,

Fig.4. The underground water table (W) on geometric model

at
spoi l

spoi l
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Fig.5. Nodes deformed under pressure for untaken coal in Uul 2nd

part New panel
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Fig.6. Maximum displacement for untaken coal in Uul 2nd part New

panel
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Fig.7. Effective stresses famtaken coal in Uul 2nd part New panel

-100.007
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Fig.8. Total stresses for untaken coal in Uul 2nd part New panel

000]
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Fig.9. Excess pore pressures for untaken coal in Uul 2nd part New

panel
conon i (T e
Multipliers |Addit‘onal Info | StepInfo |
[Step Info-
Step 203 0f 203  Extrapolation factor 2,000
UPDATED MESH STEP Relative stiffness 0,009
[~Multipli
Incremental Multipliers Total Multipliers
Prescribed displacements Mdisp: 0,000 I Mdisp: 1,000
Load system A MloadA: 0,000 T MioadA: 100,000
Load system B MloadB: 0,000 = Mloads: 1.000
Soil weight Mweight: 0,000 T Mweight: 1,000
Acceleration Maccel: 0,000 T -Maccel: 0131
Strenght reduction factor Msf: 0,005 I Msf: 0,640
Time Increment: 0,000 End time: 0,000
Dynamic Time Increment: 0,000 End time: 0,500
FPrint | Help I

Fig.10. Calculated factor of safety by Finite element method fo
untaken coal in Uul 2nd part New panel

IV. CONCLUSION

Two-dimensional slope stability analgswas done
using Finite Element Metho(FEM) for a stability

r

conditions of dump sites in Baganuur lignite mine.
Factor of safety was obtained 0.640 that slope of dump

site is failuredSlope stability analys of the dump site
was done according ground water, seismicity, stress
and deformationconsolidatioreffects.
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Abstract- The mining sector is a major driver of Mongolia's economy. At present, most mining enterprises in Mongolia
extract ore and minerals by open method. Drilling and blasting is necessary for this extraction mettioSince 1978, the
AErdenet mi ning cor por at-250MNA-32 diilingsrig, aedehe existing driing BgBisS dth
improved 6th - level version of SBSH250MNA-32 and has been in production since 2012. This work was carried out
to determine the operational status of the new generation drilling rig and to determine the reliability level of the
subsystems using comparison with the previous generation drilling rigs.
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Summary- The story is based on a dynamic model developed using the Vensim program, using the mining machines of
"Erdenet Mining Corporation " as a system, and the data is based on statistics from 2012020. As for openrpit mining

of "Erdenet Mining Corporation”, SBSH250 MN drills are used for excavation type EKG10l, EKG12K wire rope
excavators type, R934ype hydraulic excavators, and BelAZB131 dump trucks are used for the transportation of rock
blocks. In this article, we have selected a sector of drilling rigs and studied their reliability, and we have studied the
dynamic changes in the rig fleet in ways that can change the results of megnance work.
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