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EXERCISE

In order to reduce the environmental impact of a region close to a national park located in the south of Italy, the 
construction of a 1100 m-long tunnel has been proposed. Based on a geological cross-section provided by the 
geologists (Figure above), the tunnel trace intersects five different rock masses, which dip towards the south. Your job 
as a geotechnical engineer is to provide the following information:

1) Provide a Geomechanic Rock Mass Classification for each rock mass using the SRC classification (Table 1). 
Some of the geomechanical properties of the rock mass (e.g. intact rock strength and state of stresses) have been 
provided to you based on field and lab tests. The rest of the properties such as spacing of discontinuities, roughness, 
aperture etc... can be estimated based on the outcrop photos of each rock mass (Pages 3, 4 and 5). 

2) Based on rock mass classes previously defined and using Table 2, give recommendations about the 
excavation procedures and type of support for each rock mass. 

3) Is there any special area along the tunnel trace that deserves special attention? What kind of tunnel support will 
you recommend during its excavation?
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Table 1 Table 2

(Gonzalez de Vallejo and Ferrer, 2011) 2



0,5 m
V.E x1

ROCK MASS I

1) Intact rock strength

Point load test(MPa)
Uniaxial compressive
strength (MPa)

5) State of Stresses

Competence factor
Stress relief factor

1,5
45

50
4

0,3 m
V.E x1

ROCK MASS II

1) Intact rock strength

Point load test(MPa)
Uniaxial compressive
strength (MPa)

5) State of Stresses

Competence factor
Stress relief factor

5,5
200

90
6
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0,3 m
V.E x1

ROCK MASS III

1) Intact rock strength

Point load test(MPa)
Uniaxial compressive
strength (MPa)

5) State of Stresses

Competence factor
Stress relief factor

3
90

50
4

10 m
V.E x1

ROCK MASS IV

1) Intact rock strength

Point load test(MPa)
Uniaxial compressive
strength (MPa)

5) State of Stresses

Competence factor
Stress relief factor

10
300

100
9
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0,3 m
V.E x1

ROCK MASS V

1) Intact rock strength

Point load test(MPa)
Uniaxial compressive
strength (MPa)

5) State of Stresses

Competence factor
Stress relief factor

9
260

85
6
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