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DIRECT SHEAR TEST/SCALE EFFECT/SIZE EFFECT/MINE WASTE/MINE

TAILING

A Series of large-scale direct shear test have been performed on waste rocks
obtained from the siltstones and claystones overlying the coal seam at Mea Tan lignite
mine in Lampang province. The primary objective is to determine the shear strength
parameters of the materials that comprise the particles larger than 4.75 mm and cannot
be tested by the conventional apparatus. The procedure follows the ASTM standard
method. These strength parameters are needed in the stability analysis and design of
the in-pit waste piles constructed for the mine rehabilitation and vegetation. The
backfill slope is over 200 meters high, which requires compaction to obtain a long-
term stability during and after mine decommissioning. The research efforts include (1)
field collection of the waste rock samples, (2) development of a new laboratory direct
shear box with a diameter of 7.5 inches to accommodate the particle sizes passing
sieve opening ¥4 in, (3) performing a series of large-scale and small-scale direct shear
test on the compacted samples under water contents varying from 2% to 15% and
normal stresses from 351.50 kPa to 1406.02 kPa, (4) development of a shear strength
criterion for the materials under various water contents, and (5) performing numerical

analyses using finite difference FLAC 2D to determine the stability of the compacted



waste slopes. The direct shear test results show that the particle size, water content,
direct shear box size and relative density affect the shear strength parameters of
compacted soils. The friction angle decreases with increasing water content. The soil
sample containing larger grain sizes yields higher friction angle. For the large-scale
direct shear box, the soil sample containing the particles larger than 4.75 mm has
higher friction angle than that containing particles smaller than 4.75 mm. The highest
cohesions are found at the optimum water content for the large-scale direct shear box
test. Slope stability analysis was undertaken based on the shear strength parameters at
optimum water content obtained from both small-scale direct shear box for soail
samples passing sieve no.4 and large-scale direct shear box for soil samples passing
sieve opening % in. The shear strength parameters obtained large-scale direct shear
test give higher factor of safety. To obtain the factor of safety not less than 2.0, the
maximum slopes are approximately 29.90 and 13.80 degrees for shear strength

parameters obtained from large-scale and small-scale direct shear tests, respectively.
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