As a sedimentary rock, shale
possesses a laminated structure
that clearly influences its crack
Initiation and propagation proces-
ses, strength, and fracturing pat-
tern. In this work, bedding plane
orientation () Is defined as the
angle between the bedding planes
and loading direction. Apart from
fallure pattern and fracture
modes, many studies evaluated
the effect of bedding plane
orientation on the strength (e.g.,
UCS), elastic modulus (E),
Poisson’s ratio (v), and the velo-
city of stress waves (P and S) In
shaly rocks [Zhal et al., 2022].

Unconventional hydrocarbon de-
velopment witnessed Iincreased
activities in recent years. A large
percentage of unconventional
plays are associated with shaly
rocks with ultra-low permeability,
where hydraulic fracturing is used
to enhance their permeabillity.
Since the directional-dependent
properties of shaly rocks affect
their fallure modes and fracture
complexities, a thorough investi-
gation IS necessary to Improve
our understanding of shaly rocks.
Different shaly rocks exhibit
different shape trends for their
UCS and their static E with
varying bedding plane orientation
[Wang et al., 2022, Zhang, 2021].
On the other hand, ultrasonic
wave speeds show a decreasing
trend with varying bedding plane
orientation. Due to this variability,
there I1Is a need to further inve-
stigate these relationships. In this
study we use a samples from the
Sulphur Mt. Formation outcrop, a
Montney shale equivalent rock
from the Western Canada.
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Four bedding plane orientations (i.e., = 0°, 30°, 60°,
and 90°) were selected to study the anisotropy In
strength and elastic properties of the Sulphur Mt.
outcrop. Non-destructive measurements of P-wave and
S-wave velocity were performed using a Proceq Pundit
200 ultrasonic device. Dynamic elastic modulus and
Poisson’s ratio were then calculated using the
measured transit time along the length of the samples.
Subsequently, uniaxial compression tests were done on
the samples to measure the UCS and static E.
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Bedding plane orientation has a major influence on the mechanical, and elastic properties of shale,
fracture propagation processes, and failure pattern.
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