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ABSTRACT: Our study has been carried out to develop models for predicting
mechanical behaviour of shales using available geological information and
index properties. A statistical analysis has been performed; relationships
among some index properties, geological data, and mechanical properties are
presented. Such relationships may be of use for petroleum engineers in
stability analysis during drilling and production, and for civil engineers
in foundations, dams, and underground excavations, thus these models may
aid preliminary estimates of properties and perhaps even reduce testing

requirements.

1. INTRODUCTION

Shale is one of the most problematic
materials for geotechnical and petroleum
engineers. Little information is available
on the mechanical properties of shales,
largely because these rocks are difficult
to characterize and test on a practical
basis.

For designing and construction of
structures in shale, laboratory and in-situ
tests are usually carried out to determine
physical and mechanical properties;
however, test results may not be used
effectively after they have been obtained.
In this study, available experimental data
on shales have been collected from
different sources. The reference data
points at the time of writing number 315,
and physical and mechanical properties, as
well as geological information, are stored
in an easily used database format.

Statistical investigations have been
performed to evaluate the data and to
obtain simple and multiple regression
relations among index properties,
geological information, and mechanical
properties. The goal of the statistical
analyses is to identify useful scientific
and engineering insights into shale
behaviour, and to explore the possibility
that strong predictive relationships could
be developed for use in practice.

In addition, a limited test program has
been carried out on several southern

Ontario (Canada) shales to test and obtain
parameters describing the physical and
mechanical behaviour. These are useful to
verify the statistical models.

2. DATA ANALYSIS

Data have been extracted from journals,
conference proceedings, technical reports,
books, theses, as well as from our test
results. If errors or unexplained
discrepancies were detected in the results
of laboratory and field tests, these data
were excluded (for example, if the data are
cbviously out of the range of all other
published data).

The principal physical and mechanical
properties of the collected data are listed
in Table 1, showing a wide range of mean
values, and substantial standard
deviations. For example, the range in
compressive strength values is from less
than 1 MPa (the range of soil) to a maximum
of 239.94 MPa (the range of high strength
rocks according to ISRM classifications
(1981)). Standard deviations (S.D.) and

coefficients of variation (C.V.) also
confirm the wide ranges of shale
properties.

The distributions of compressive

strength, static modulus of elasticity, and
Poisson’s ratio are presented in Fig. 1.
These distributions graphically
demonstrate the wide ranges in shale
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