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Plei-Recent
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Interburden; IB

R and S zonesare

Underburden ; UB uneconomical due to thin
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Triassic
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and deep seated coal seams
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Lowwall Area 4.1 2D Stability Analysis
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Moving-pit excavation

Initial open pit to
be excavated

Lignite layers

Bed rock
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Moving-pit excavation

Final depth of
excavation

Expand subsequent pit
toward the lignite layers
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Moving-pit excavation

[ Final excavated pit

Series of filled pits }
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12 345 6 78 910112 13 14 1516 12 3456 1 10 11 12 13 14 15 18

a) Compacted sand, no surcharge, no side support b) First cut: slices 8 and 9

13 14 15 16 13 14 15 16

¢) Max. stable span before failure: 40cm (slices 5-12) d) Failure mode: arched collapse over the cut slices
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Missions of contracted research

Material properties — Tokyo Institute of Technology
Physical modeling — Tokyo Institute of Technology
Numerical simulation — Chiang Mai University
Back-fill reinforcement — Chiang Mai University
Monitoring/Warning devices — Kasetsart University



Schematic of the model with the locations

of Instruments
Sloping rigid plate

H Potentiometer

a» Pressure gage

Unit; m

Side
support

Base rigid plate 23



Model set-up

High speed camera
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Mode of faitlure for the model tests without
the side supports

Test2 (final span: 70em) e

%




Mode of failure for the model tests with the
side supports

Test7 (final span: 80cm)
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Borehole NEI N29

Schmidt hammer test

Schmidt
hammer
test
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Numerical simulation based on
physical model

" 3DEC_DP 4.10.107 (64bit)

B
L

File Edit Jools Windows Help
= ED @ pBEEE O

3DEC DP4.10

@2007 Hasca Cfnsulting Group, Inc.

Step 3944
8/25/2011 3:43:41 PM
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Non-dimension earth pressure (p/pgH)

Comparison between simulation and
physical model test
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Average elementedge=10m  Nuymerical simulation of Area 4.1




Displacement

Estimated maximum
displacement = 8 cm

X-displacement
-2 0000E-01
-1.8000E-01
-1 6000E-01
-1 4000E-01
-1.2000E-01
-1.0000E-01
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0.0000E+00



_olorByhinimum Frin.

Principal compressive stress
trajectories
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Requirement on supporting earth

Green
clay(Clay layen
which have low
strength)
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Pullout test of Bamboo & Geogrid
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Bamboo grid

Geogrid
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Full-scale embankment tests
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Slope Extensometer

Specifications of the prototype slope extensometer

Descriptions Size and Specification

1. Dimensions

1.1 width x length x height 60 x 155 x 91 mm
1.2 depth of borehole <100 m
1.3 maximum movement < 800 mm
1.4 display unit mm
2. Potentiometer
1.1 resistance 50 kQ
1.2 maximum number of rotation 10

3. Instrument box

3.1 size (width x length x height) 15 x 220 x 50 mm
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Borehole Joint Meter

Specifications of the prototype borehole joint meter

Descriptions Size and Specification

diameter x length 60 x 1,700 mm >
diameter of steel bar 20m Gaata %.' v e
diameter of borehole > 100 mm ™ — ‘%"
depth of borehole <100 m Lt B - \
maximum movement 40 mm E




Borehole Stress Meter

The primary application of borehole stress meter is for measurement of stress

change in pillar and wall along the toe slope during mining.

Elastic
Zone

T ALY Plastic Zone

~ Cement

Soft Shell Grout

Casing //

Steel | |
Ring ! ;

'! i
Load Cell/
Vibfating
Wire/ Strain

Aix_
: Gage

Contact.
Area ~—TAGSweEw
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ICT Remote monitoring system

Stable ground Potential slope

\\\\\\\\\\\\\\\\\\\\\\

-
nnnnnnnnnnn

The wireless network and access points
connecting between the potential slope failure

area and the head office
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Excavation activi




Rainfall intensity & Pore pressure (March — October 2012)
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Lowest factor of safety during rainy season
(submerged condition with full hydrostatic pressure)

B
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B 130 m

Initial achievement with no failure for the first pit



Current mining stage (Oct 31, 2012)
Area 4.1 of Mae Moh mine
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At clay seam
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Joint symposia/workshops

Joint Symposium 2010 on Challenging Geotechnical
Engineering Problems @ Headquarters of EGAT, May 4th,
2010 (9 presentations, 75 participants)

International Symposium on Exploring New Frontiers in
Coal Mining and Geo-environment @ Chiang Mai Univ., Sep
24, 2010 (11 presentations, 53 participants)

International Symposium on Earthquake Hazard Potential
and Preparedness for Safety in Coal Mining @ Maemoh,
EGAT, July 22, 2011 (10 presentations, 99 participants)

International Workshop on Groundwater Decontamination
and Quality Evaluation @ Chiang Mai Univ., Sep 12, 2011 (5
presentations, 14 participants)
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Different conditions of three
components
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