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3 Laboratory tests 
Since the investigated gneiss presents a pervasive foliation, the specimens were prepared to consider 
the possible influence of the anisotropy on the mechanical behaviour. Three types of laboratory tests 
were performed, briefly described hereafter: uniaxial compression tests, triaxial compression tests and 
indirect tensile tests. Overall results are reported in Table 1. 

3.1 Uniaxial compression tests 
The uniaxial compression tests were carried out using a Matest press equipped with a high-stability 
frame (capacity of 3000 kN) and a servo-controlled system, located at the Department of Earth 
Sciences, University of Turin. The tests were performed on 9 cylindrical specimens with diameter of 
approximately 54 mm and height of about 135 mm. The height-to-diameter ratio of the specimens is 
approximately 2.5, in accordance with ISRM (1979), ASTM D3148-02, and UNI EN 1926–2007 
recommendations. Of the 9 tested specimens, 3 had foliation oriented vertically, 3 horizontally and 3 
at 60° (respectively parallel, perpendicular and at 30° with respect to the applied load). The specimens 
had an average bulk density of 2660 kg/m³.The uniaxial compression tests were performed under load 
control at a loading rate of 1.15 kN/s with simultaneous measurement of axial displacement by means 
of a LVDT.  

3.2 Triaxial compression tests 
The triaxial compression tests were conducted by an external laboratory. The tests were performed on 
9 specimens with foliation oriented horizontally, vertically, and at 60°. The specimens, approximately 
54.40 mm in diameter and 100 mm in height were tested in accordance with ISRM (1970), ASTM 
D7012 and ASTM D2664-95.The results allowed for the reconstruction of Mohr-Coulomb failure 
envelopes for each orientation of the foliation and, in turn, for the calculation of the cohesion and of 
the friction angle. 

3.3 Indirect tensile tests 
Indirect tensile strength tests (Brazilian tests) were also carried out at the Department of Earth 
Sciences, University of Turin, on 20 cylindrical specimens (10 with horizontal foliation and 10 with 
vertical foliation – parallel to the applied load) with diameter of approximately 50 mm and height of 
approximately 25 mm. The tests were performed using a Matest press equipped with a high-stability 
frame (capacity of 3000 kN), a 300 kN load cell and a servo-controlled system, and the device for 
Brazilian tests. The tests were conducted in accordance with the procedures suggested by ISRM 
(1978). The load was applied at a rate of 1.15 kN/s. 

Table 1. Summary table of the physic-mechanical properties assigned to the rock matrix based on the results obtained from 
laboratory tests. c: cohesion, ϕ: friction angle, E: tangent elastic modulus,bulk density. 

 Dip of foliation c ϕ  E  
uniaxial 

compression 
strength 

indirect 
tensile 

strength 

(°) (MPa) (°) (GPa) (kg/m3) (MPa) (MPa) 
0 19.65 53 23.28 2660 117.36 8.26 

60 17.2 49 19.05 2660 93.47 / 
90 22.50 55 31.85 2660 138.1 9.20 

4 Stability assessment 
To assess the stability of the quarry’s three main faces, laboratory test data were integrated with 
information from on-site surveys (conducted both in this research and in previous technical works, 
personal communication from Dr. Geol. Claudio Gagliardi) and with non-contact geomechanical 
analyses performed on a high-resolution quarry point cloud. 

4.1 Upper east face 
A back-analysis of the wedge sliding phenomenon that occurred on this slope face was carried out to 
calibrate the shear strength parameters through stability analyses performed using the LEM.  

 N 
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Fig. 4 The image shows the tensile condition affecting the wedge formed by the intersection of the fracture and the fault. 

The model reveals a natural tendency for displacement of the yellow-marked block in , defined by the 
intersection of the fault and the fracture, toward the free surface corresponding to the platform 
between the eastern and southern faces, with a magnitude of approximately 1.5 cm. The stability of 
this block appears to be ensured by the interlocking zone at its base, which is highly stressed under a 
critically flexural condition due to possible induced tensile forces (Fig. 4). 

 
Fig. 3. Sections of the deformable model generated in 3DEC. 
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5 Conclusions 
The work focused on analyzing the slope stability conditions of the quarry faces following a rock 
block detachment that occurred in 2023.Representative samples were analyzed through laboratory 
tests to determine the fundamental mechanical properties of the rock. A total of nine uniaxial 
compression tests, twenty indirect tensile tests (Brazilian tests) and nine triaxial compression tests 
were performed, from which key parameters for the subsequent stability analyses were derived. The 
collected data were processed using specialized software for the mechanical–structural modeling of 
rock masses to perform kinematic assessments and 3D simulations of failure mechanismssupporting 
the planning of safe intervention measures. 
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