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Abstract

A series of direct shear tests have been performed in an attempt at assessing the
predictive capability of the Barton’s joint shear strength criterion developed only from the field-
determined parameters. Rocks from ten different source locations representing the most commonly
encountered rocks in Thailand construction and mining industries are prepared and tested in the
laboratory. These include basalt, two marbles, three granites and four sandstones. The
investigation also concentrates on the reliability of the field methods and results for determining the
basic friction angle (¢,), the uniaxial compressive strength (UCS or joint wall strength), and the
joint roughness coefficient (JRC). The saw-cut surface specimens are prepared to determine the
relationship between ¢, and the mechanical and mineralogical properties of the rocks. The
specimens with tension-induced fractures are tested to obtain the joint shear strength under
different JRC’s, for use in verification of the criterion developed from the field determined
parameters. The JRC’s for the rough-joint specimens are evaluated by two independent engineers.
The UCS’s evaluated from the ISRM-suggested field methods (i.e. using geologic hammer and
pocket knife) are used in the Barton’s criterion, and are compared with those tested under the
relevant ASTM standard method. Reliability and sensitivity of the three parameters are examined
by comparing the predicted shear strength with those actually obtained from the direct shear testing
on the rough joint surfaces.

The results indicate that the criterion with the field-determined parameters can
well predict the shear strength of the rough joints in marbles and sandstones from zll source
locations, and slightly over-predicts the shear strength in the basalt specimens. The criterion
however can not describe the joint shear strengths for the granite specimens. This discrepancy is
due to the fact that the saw-cut surfaces for the coarse-grained and very strong crystalline rocks
(such as granites) are very smooth, even without polishing, and hence results in an unrealistically
tow ¢, from the direct shear testing. The sensitivity evaluation also suggests that the Barton’s shear
strength is more sensitive to ¢, than to UCS and JRC. The range of UCS from ISRM field-
determined method agrees well with the corresponding value determined by ASTM laboratory
testing. Variations of the UCS by 25 MPa for weak and medium rocks (R2 and R3) and by 50 MPa

for strong and very strong rocks (R4 and R5) do not significantly affect the predicted shear



strengths. For all sandstones the ¢, values are in the range of 25-35 degrees, and are independent
of their UCS and cementing materials. The ¢, values for the tested marbles and for the limestone
recorded elsewhere are averaged as 355 degrees. They are also independent of UCS and
mineralogical variation. For other rock types, ¢, tends to increase with UCS particularly for very
strong rocks (R5 and R6). No relationship between ¢, and elastic modulus or tensile strength has
been found for any rock types. The number and diversity of the tested granites are inadequate to

determine the relationship between ¢, and their mineralogical variations, if there is any.





