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S.M.ART. BUIL.T WELCOME MESSAGE
from Partner 6, Dept. of Informatics, Ionian University
It was more than a year ago when I had the chance to welcome

After a period of time of hard and concerted work and

you all at the first issue of the S.M.ART. BUIL.T project newsletter. That

collaboration between the project partners, the project aims are

particular issue was targeted to present the most significant and, more

completely fulfilled. I deeply believe that S.M.ART. BUIL.T represents a

importantly, very promising activities that were planned and defined

strong scientific basis for future optimization, deployment and

within the project technical framework. Now, after a number of

assessment of historical building structural monitoring approaches.

productive months, the SMART BUILT project activities are coming to

Last, but not least, I would like to welcome the new project

their end and the corresponding outcomes are more valuable and

partner, the Municipality of Corfu, whose particular expertise on

significant than expected.

historical building prevention was significant towards the succesful

The project particular aim was to develop fundamental building

completion of the project work packages.

structural monitoring procedures, particularly emphasizing on structures

On behalf of Ionian University / Dept. of Informatics, I would like to

of special architectural character and significant historic importance.

thank all project partners for the eﬀective collaboration within the

Typical structures of this kind were selected among historical building

innovative project scope. We are all looking forward to participating into

existing at the cities of Corfu - Greece and Trani - Italy. The above

the final project activity, the International Conference on Historical

monitoring procedure has obvious advantages towards risk prevention

Centres among Culture, Art, and Techniques: A new paradigm for Risks

management against earthquakes, environmental pollution, noise and

Prevention Through Structural Monitoring.

traﬃc conditions and has its origins from the recent realization of the

Conference will be the capstone of the work and the valuable project

fundamental role that historic buildings have as national and regional

outcomes, as well as the chance to disseminate them worldwide

cultural resources. Hence, any monitoring task is not exclusively limited

among the interested members of the scientific community.

I believe that this

to optimize these buildings’ protection plans, but also directly aﬀects
local communities in multiple level, including the local economic

Prof. Vassilios Chrissikopoulos!
Dept. of Informatics, Ionian
University!
Scientist in charge /
Scientific responsible for
Ionian University!
E-mail: vchris@ionio.gr

growth.
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S.M.ART. BUIL.T. PROGRESS
A Progress Report from Partner P4 - Regional Direction for the
Cultural and Landscape Heritage of Puglia
THE HISTORICAL VALUATIONS ON BELL TOWER OF TRANI'S CATHEDRAL
The bell tower was built in two phases. Base, first and second floors
have been built in the first half of the thirteenth century and the first half of
the fourteenth century.
The other floors and the spire were erected in the second half of the
fourteenth century. The inscription in stone indicates the name of the first
architect “Nicolaus sacerdos et protomagister me fecit”.
The holy visit of june 19, 1633 verifies for the first time the tower’s
structural problems. We know that in 1786 the niches of the base were
closed.
In 1884, it was proposed, without success, to demolish the top three
floors of the tower and spire to improve tower's stability of bell tower of
Trani’s cathedral.
In these images we can see the consolidation project made by the

Progress
Report #

civil engineering boureau in 1886 (genio civile): the structure of the struts
is wood. Then other minor restoration works were made in 1891 and
1893, while in 1892 a bell fell down.
In the bell tower’s measurements realized by Sarlo in 1893 we can
see that the bell tower was inclinated because of important structural
problem at the base's arch.
In 1902 the bell tower was completely restored by engineer
Francesco Sarlo, in particular he substituted all deteriorated elements like
stone ashlars where was old cracks, but also columns, capitals and
plinths. The most important reinforced was at the arch of base of the bell
tower. In a picture of 1933 we can see the reinforced arch realized by
Sarlo under the original one. In this way Sarlo intended to increase the
resistent base and to improve the stability of tower. The foundation, the
masonry’s core at the base and at the first floor was realized in reinforced
concrete.

In the first time the reconstruction project intended rebuilt the bell
tower skeleton in reenforced concrete. Finally the project was modified
and the skeleton was limited to the base up to first order.
The phase of demolition was realized with this method: every
stone was signed with a number to identify the position into the wall for
facility the reconstruction.
In July, 1953 the demolition of spire is completed. The elements of
spire were ordinated in the square under the tower.
In the priced bill of quantities we can read that only the 60% of
original stones was use to rebuilt.
In the other images of rebuilding we can see the skeleton in
reenforced concrete with the round rods on the top and the stone
masonry. But attention: in this way the wall had lost the original load
bearing function and now it is only a cladding.
Today we can see the same situation that in the 1959. We can
observe two diﬀerent treatment of stone surface: gradine and bushhammered surface.
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Topics - Dates & Deadlines - Venue - Committees - Information for Paper Submission

S.M.ART. BUIL.T. Project International Conference

Sensor Networks for Effective
Building Monitoring

July 9-10, 2013

A S.M.ART. BUIL.T. Workshop
The Workshop was held in Corfu, Greece, on July 9-10,
2013. The main objective of the workshop was to provide a
summary of the best practices derived through the current
progress S.M.ART BUIL.T project related to the employment of
modern types of sensor networks as eﬀective means for
monitoring old buildings. These practices typically include novel
approaches on the design and deployment of the overall sensor
network infrastructure, taking into account the particularities of the
buildings under monitoring imposed by their age and monument
nature.
The workshop was targeted to local authorities and
municipal technical agencies, as well as teachers, professionals
and students who are interested in extending their knowledge on
the state-of-the-art topic of historical building seismic prevention
and rehabilitation building through sensor networks.

UPCOMING PROJECT EVENTS

STEERING COMMITTEE
MEETING

INTERNATIONAL CONFERENCE

S.M.ART. BUIL.T. Steering
Committee Regular Meeting!
Bari, December 2013 !

“Dynamic Identification and
Model Updating of Historical
Buildings”, Bari, April 2014
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S.M.ART. BUIL.T. PROGRESS
Partner P2 - University of Salento
The activities of the University of Salento in the period July-November
2013 have been important in the development of the project. The most
important will be here introduced and described.

!

July: San Giacomo Theatre measurements, Corfu
This activity was conducted in collaboration with LP.
The experimental measurements were carried out with several diﬃculties,
both for the particularity of the building bot for logistical problems. The
building monitored is actually the place where is located the oﬃce of the
Major of Corfu and the working place of many Municipality employers. The
technical diﬃculties were related to the characteristics this masonry historical
construction built in the XIX century. It´s built in a rectangular plant of 25x14 m

Progress
Report #2 Univ. of
Salento

with tree diﬀerent levels of wooden floors, the third was built some year after
the initial building. This configuration presents a particularity in this structure
for a dynamic identification because its shape is extremely stocky. The
monitoring system consists of several elements properly connected: in total
eighteen accurate accelerometers have been positioned at diﬀerent levels and
in diﬀerent rooms, according to the orthogonal directions.
In Figure 1a) and 1b) the frontal and lateral view of the building, in Fig. 2a)
and 2b) some details of the internal part of the building; in Fig. 2a the main

Figure	
  2a:	
  Stair	
  

stair between the first floor and the super elevation of the second floor, in Fig.
2b) the long corridor at 1st floor (in wood), and in Fig. 2c) the corridor at 2nd
floor (in wood).
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S.M.ART. BUIL.T. Project is on-line!
You may visit http://www.smartbuilt.eu for a full project description and up-to-date news
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University of Salento Progress Report (cont’d)
The vaults are very high, but by using long stair, 18 accelerometers
have been positioned at the superior corners at diﬀerent levels (in Fig. 3a
two accelerometer at a corner the second floor, in Fig. 3b two

July: Workshop in Corfu
The University of Salento participated to the Workshop in

accelerometers at the corners of the corridor, in figure 3c two couples of

Corfù and its scientific responsible makes a presentation titled

accelerometers on the basis and on the high corner at the end of the

‘Non-destructive characterization and dynamic identification of the

first flight of the main stair).

Annunziata Tower of Corfù’. The workshop was held at the

The installation procedure and the following measurements have

Department of Informatics of the Ionian University.

been performed in a period really diﬃcult from the social point of view; a
huge strike has been carried out by all the employers of the Municipality
and the Major was obliged to close the structure.
Before the closing it was possible just in time to fix 18
accelerometers and to perform two carrots for having information on the
materials characteristics (the carrots extraction is depicted in Figs 4a and
4b).
A stratagem has been performed in order to realize the foreseen
acquisition of 10 minutes; a window was left opened before leaving the
building and a wire connected to the central acquisition unit remote
control was passed through the window (Fig.5a). This wire was
suspended and passed to the other side of the street (Fig. 5b) and finally
connected to a driving pc placed on a table of the bar placed in front of
the building (the bar entrance is indicated in Fig. 5c). In this way it was
possible to complete the experimental measurement campaign also if
the building was oﬃcially closed for the strike.
Finally, the working group depicted together with the Major and
some architects employed in the Municipality who helped in the
operation of experimental monitoring (Figs. 6a and 6b).

Figure	
  5a

Fig. 3a

Fig. 3b

Fig. 3c

Figure	
  5b

Fig. 4a and 4b
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Figure	
  5c

University of Salento Progress Report (cont’d)
September: analysis of the experimental data and comparison with a Finite Element (FE) model
The analysis of the experimental data has performed by the University of Salento together with a comparison with a detailed FE model
realized by the LP. For the particularity of the structure that is extremely stocky and that has wooden floors, there is not the safety of a global
localization of the identified frequencies.
For this reason, we retain that a preliminary analysis becomes necessary before applying the usual methodologies of model updating; this
preliminary analysis, actually in progress, tries to analyze the phase shift of diﬀerent acquisition points for the identified frequencies by means of
digital band pass filter opportunely designed. This preliminary analysis will be useful to analyze the global characteristic of the frequencies
identified with the OMA (Operational Modal Analysis) methods, EFDD (Enhanced Frequency Domain Decomposition) that operates in the
frequency domain, and the SSI (Stochastic Subspace Identification) technique that operates in the time domain.
The scheme of the points where the accelerometers have been placed (indicated as arrows) is shown in the Artemis model of the building
reported in Fig. 7 where it is also introduced the Oxyz reference system used.
The FE model realized in SAP with shell elements is shown in Figure 8; the possibility of updating the model in such a way that it could have
the same dynamic behavior of the experimental data is the next challenge of the project for the working group.

Figure	
  7

Figure	
  8

FE model: a
work in
progress

Project
progress in
pictures
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About the newsletter
The S.M.ART.BUIL.T. NEWSLETTER is published every 4
months, conatining information about the progress and
the outcomes of the project.!
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It is electronically distributed in portable document
format (pdf). Printed copies can be supplied on demand.!
For any additional information regarding this
publication, you may contact the publication
coordinator via e-mail, using the address
smartbuilt.bari@gmail.com
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