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Abstract  :  Seismic  retrofit  of  buildings  through  base  isolation  represents  a  consolidated  protection  strategy  against
earthquakes. It consists in decoupling the ground motion from that of the structure and introducing anti-seismic devices at the
base of the building, characterized by high horizontal flexibility and medium/high dissipative capacity. This allows to protect
structural elements and to limit damages to non-structural ones. For these reasons, full functionality is guaranteed after an
earthquake event. Base isolation is applied extensively to both new and existing buildings. For the latter, it usually does not
require any interruption of the structure use and occupants evacuation, a special advantage for strategic buildings such as
schools, hospitals, and military buildings. This paper describes the application of seismic isolation to three existing masonry
buildings in Italy: Villa “La Maddalena” in Macerata (Marche region), “Giacomo Matteotti” and “Plinio Il Giovane” school
buildings in Perugia (Umbria region). The seismic hazard of the sites is characterized by a Peak Ground Acceleration (PGA) of
0.213g-0.287g for the Life Safety Limit State and between 0.271g-0.359g for the Collapse Limit State. All the buildings are
isolated with a combination of free sliders type TETRON® CD with confined elastomeric disk and anti-seismic rubber isolators
type ISOSISM® HDRB to reduce the eccentricity between the center of mass and stiffness, thus limiting torsional effects
during a seismic event. The isolation systems are designed to lengthen the original period of vibration (i.e., without isolators)
by at least three times and to guarantee medium/high levels of energy dissipation capacity (equivalent viscous damping
between 12.5% and 16%). This allows the structures to resist 100% of the seismic design action. This article shows the
performances of the supplied anti-seismic devices with particular attention to the experimental dynamic response. Finally, a
special focus is given to the main site activities required to isolate a masonry building.
Keywords : retrofit, masonry buildings, seismic isolation, energy dissipation, anti-seismic devices
Conference Title : ICEGS 2024 : International Conference on Environmental Geology and Seismology
Conference Location : Nicosia, Cyprus
Conference Dates : April 25-26, 2024

World Academy of Science, Engineering and Technology
International Journal of Geological and Environmental Engineering

Vol:18, No:04, 2024

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 G
eo

lo
gi

ca
l a

nd
 E

nv
iro

nm
en

ta
l E

ng
in

ee
rin

g 
Vo

l:1
8,

 N
o:

04
, 2

02
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
66

90
6.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 18(04) 2024 1

https://publications.waset.org/abstracts/166906.pdf

