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ABSTRACT

This report refers about a particular consolidation work of a rock slope.

The stabilization treatments were connected with the execution of a very superficial tunnel which
affected the rocky bank located directly under the foundations of a building.

We are here dealing with the southern entrance towards the harbour of the underground tunnel of the
"metropolitana leggera™ of Genova, which in its final stretch towards the sea, passes obliquely
under a building situated in Venezla street.

In the report we are describing: the preliminary geotechnical investigations, the choice of the sui-
table consolidation treatments, the in situ tests for checking the steel tube anchor tensile system,
the site operations, the results of the control devices during excavations.

We believe it useful to describe the methods through which we faced the difficult problem and parti-
cularly to examine in detail the variations of stresses and strains which affected the rock around
the tunnel and the structure of the overlying building.

The combined system of the anchorages (made "active" through injections under pressure) and of the
steel tubes (placed horizontally outside the excavation), allowed the safe construction of a tunnel
situated just below the foundations of a building, with very limited settlements (which did not
affect the structures).

The checking system of the movements consisted of:

- sliding micrometers

- extensometers

- inclinometers

- datum points for topographic levelling

- convergence measurements in the tunnel.

A great part of this equipment was electronic and connected to a data acquisition system.

Comparing the data given by the checking system, we were able to follow with precision the evoluticn
of the deformation of the rock, before, during and after the excavation face transit.

The frequent readings of the sliding micrometers have a special interest: in fact, only through
these ﬁeasures, we were able to follow with accuracy the "transitory'" situation originated in the
rock for a short period of time after the excavation's face transit: to the "arch effect", which
starts to appear through rock's compression (vertical settlements), is added in this phase an
horizontal strain (slight reciprocal slides among the different rock's strata).

This phenomenon tends to decrease and disappears complecely after a few days, at a distance of 12-15
m beyond the measure point.

The average vertical settlement was of 3 mm witn a peak of 6 mm in one section only; the horizontal
strains, towards the tunnel axis, of the rocky side of excavation resulted 5 mm at a depth of 3
meters (MI2) and 2 mm at a depth of 10 meters (MI3).





