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lntrdduction

Shale is a common material in engineering project as construction materials for rock fills
and embankments, and in natural and undisturbed state in foundations, cut slopes, tunnel
and underground spaces. Despite its importance, however, little information is available on
the mechanical properties of this rock in comparison with other sedimentary rocks such as
carbonate and .sandstone. Probably, one of the main reasons for this lack of data is
difficulty in working with shale, largely because this rock is difficult to sample, store,
characterize and test on a practical basis. This material can easily be disturbed by the usual
drilling, sampling and specimen preparation. Furthermore, the measurement of
mineralogical and mechanical properties is complicated by the extremely fine grain size and
the large clay content as well as the fact that its resistance to short term weathering by
wetting and drying. -

Correlation Between Index Parameters and Mechanical Properties

Statistical analyses were carried out to obtain the best correlation between index parameters
and mechanical properties. ~Correlations between density, elastic wave velocity and

Poisson’s ratio with compressive strength are poor whereas, high correlations exist between
moisture content, point load and porosity with uniaxial compressive strength.

Dénsity A'nd(tf'n‘iax‘ial Compressive Strength

The correlation between uniaxial compressive strength and density for available data is
poor. In general, uniaxial compressive strength increases with density, but the form of the
relation cannot be accurately defined as the data points are scattered. Inoue and Ohami
(1981) reported a generally poor correlation between uniaxial compressive strength and
density for weak rocks (including shale), and the available results confirm their conclusion.

Moisture Content and Uniaxial Compressive Strength

It has been well established that the moisture content of shales can significantly effect on
their physical and mechanical properties. Many investigators have studied the effects of
moisture on the uniaxial compressive strength of shale (e.g. Colback and Wiid, 1965; Van
Eeckhout, 1976; Steiger and Leung, 1990; Hsu and Nelson 1993; Lashkaripour 1998). Hsu
and Nelson (1993) reported a strong correlation between compressive strength and
moisture content for Cretaceous clay shales of North America. Steiger and Leung (1990)
determined that, in shales, uniaxial compressive strengths measured with dry samples can
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