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ABSTRACT

In the Mae Moh Coal Mine , most slope failures usually occur along weak planes.
Stabilized blasting is one method used for stabilizing a slope. However, the shear strength of blasted
rock mass is not exactly known.

The purpose of this research is to find methods for determining shear strength of blasted
rock mass compared to basic shear strength along weak planes at different depths. Two approaches
are applied. The first approach considers the heavily jointed rock mass characteristics using the Hoek
and Brown failure criterion. The second one determines the roughness along bedding planes using
Barton’s method.

The experimental procedures consist of drilling, blasting, collecting data, processing and
finally calculating the internal friction angle. Drilling as well as blasting pattern and data collecting
are the same for both methods. The differences are data processing and calculating the internal
friction angle.

Blasting pattern is designed as follows: Each hole is drilled at 30 m. depth through

underburden claystone with 4.5 m. and 9 m. of burden and spacing, respectively. A free hole is



drilled at the middle of each blast hole spacing. AN/FO is loaded in 3 intervals along the hole with
decking. Powder factors used are 0.35-0.36 kg/m3. Firing by the sequential method with delay caps is
used.

Data collecting is performed by using a digital camera to take photographs of blasted rock
faces. A scale bar is used for each photo.

For the heavily jointed rock mass method, photo files were processed by the Split-Desktop
software to define the distribution size of blocks. Then rock masses were classified by Hoek and
Brown modified tables to estimate the constants. After that the principal stresses were calculated,
Mohr’s circles were plotted, and shear strength parameters in terms of friction angle (@) at 10, 20 and
30 m. depth were obtained.

The results show that on the first floor, the internal friction angle of blasted claystone is
40 degrees with 21 degrees higher than the basic internal friction angle. Green clay is 32 degrees with
20 degrees higher than the basic friction angle. On the second floor, claystone is 20 degrees with 1
degree greater than the basic friction angle. Green clay is 17 degrees in average with 5 degrees
higher. On the third floor, claystone is 12 degrees with 7 degrees decrease. Green clay is 9 degrees
with 3 degrees decrease.

For the roughness coefficient determination method, some photos were selected and
processed by the Corel Draw graphic software. Length and height of folded planes were measured
from photos to calculate the fractal dimension and joint roughness coefficient (JRC). With “JRC”
put in, the friction angle is calculated from the Barton equation.

The results indicate that on the first floor, claystone is 29.67 degrees with 10.67 degrees
higher than the basic internal friction angle. Green clay is 20.35 degrees with 8.35 degrees higher.
On the second floor, claystone is 28.12 degrees with 9.12 degrees higher. Green clay is 18.56
degrees with 6.56 degrees higher. On the third floor, claystone is 21.80 degrees with 2.8 degrees
increase. Green clay is 13.85 degrees with 1.85 degrees increase.

Though the results show some differences in number from the two methods, the trend is
similar. Higher friction was obtained from the first floor and was lower from the second and the third
floors. However, increasing shear strength in terms of friction at the lower part of blasted rock mass

may be possible if the blasting pattern is modified to improve fragmentation



