PROJECT PROFILE
ROCK SLOPE STABILITY EVALUATION FOR CONVEYOR CONSTRUCTION
D’Appolonia was retained by CTG,
SpA – Italcementi Group to evaluate
the stability of a rock slope located adjacent to a rock quarry at their plant site
near Nazareth, PA. As part of new construction at the site, a conveyor system
was planned that would span the 130foot-deep quarry and convey material to
a tunnel entrance near the edge of the
quarry.
A revised design for the conveyor system involved the construction of two
towers at the floor of the quarry as well
as additional supports located at the
perimeter of the quarry leading to the
tunnel entrance. Because of the presence of numerous joints, bedding
planes and other discontinuities in the
rock face, the stability of the conveyor
foundations at the edge of the quarry
leading to the tunnel was a concern.
The quarry slopes are developed in rock
of the Jacksonburg Formation of Ordovician age, which comprises two identifiable units:
 The Cement Limestone Facies consisting largely of medium to dark
gray, black, well-bedded calcarenite
 The Cement Rock Facies consisting
primarily of black argillaceous
limestone with two interbeds of
coarse-grained limestone

Conceptual model of conveyor system and support towers shown on actual tower foundations. The conveyor links to tunnel entrance at edge of quarry.

The Jacksonburg Formation has been
observed to be highly jointed with joint
intervals ranging from several feet to
less than an inch and a mean average
dip of 74 degrees. There are also numerous faults in the Jacksonburg Formation, and some faults are visible in
the quarry rock face. Considerable
weathering was observed along bedding
and vertical joint planes, but the weathering was found to diminish significantly below the rock surface.

Close-up view of rock face at location of Piers 14 and 15.

Based upon available
field data, laboratory
test results, and rock
strength parameters
developed from the
literature, D’Appolonia performed analyses of the stability of
the quarry rock subject to the conveyor
foundation loads at
four proposed conveyor support pier
locations. The analyses were based upon

the concept of “kinematic feasibility,”
which involves the stability analysis of
a rock wedge formed by discontinuities
such as bedding planes, joints and faults
subject to loadings imposed by the conveyor foundations.
Limit equilibrium analyses were performed for rock wedges using strengths
developed from shear and normal
stresses on discontinuities, friction angle associated with the discontinuities,
an empirically derived joint roughness
coefficient, and the unconfined compressive strength of intact rock located
adjacent to the discontinuities
The UTEXAS3 computer program was
used to calculate factors of safety. Factors of safety for static and blast loading
conditions were considered. Based upon the results of these analyses, foundation recommendations were developed
for each conveyor support location.
These recommendations included protection of exposed rock surfaces, safety
measures during construction and monitoring requirements.

