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Characterizing studies

The research activities is aimed to provide: i) rational and effective methodologies to handle natural and man-
made hazards in the design and safety assessment of buildings; ii) advanced and efficient modelling tools to
predict the structural response of buildings under different hazards for a wide range of structural systems,
from historic and monumental architectural heritage to modern engineered buildings; iii) structural
monitoring and experimental procedures to identify the actual behavior of structural systems for model
updating and validation, condition-based assessment and maintenance, and damage detection; iv) Dissemination
and knowledge transfer in handbooks for researchers, professional engineers and architects as well as non-
technical stakeholders.
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HISTORIC MASONRY CONSTRUCTION CASE STUDY: 
DUCAL PALACE, CAMERINO (MC), SEVERELY DAMAGES 
AFTER THE 2016 CENTRAL ITALY EARTHQUAKE 

LOSS OF CONSISTENCY OF THE MASONRY 
WALLS, SHEAR CRACKS ON THE MASONRY 
WALLS AND CRACKS ON THE VAULTS

NUMERICAL MODEL AND ANALYSIS OF QUADRI PORTICUS TO INVESTIGATE DYNAMIC CHARACTERISTICS 
AND STRUCTURAL RESPONSE UNDER GRAVITY AND SEISMIC LOADS

reference 
floor of 
sensors

SCHEME OF (a) DYNAMIC 
AND (b) STATIC 
MONITORING

MODAL IDENTIFICATION
REFERENCE FLOOR OF MONITORING 
SYSTEM

BASE-ISOLATED STEEL BUILDINGS: CHIP CHEMISTRY 
INTERDISCIPLINARY PROJECT – UNICAM RESEARCH 
CENTRE, CAMERINO (MC), COMPLETED IN 2021

SECTION OF BUILDING AND BASE ISOLATION 

NUMERICAL MODEL AND ANALYSIS FOR DYNAMIC CHARACTERIZATION OF STRUCTURE

SCHEME OF DYNAMIC AND STATIC PERMANENT 
MONITORING

MODAL IDENTIFICATION (ARTEMIS PRO)
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Level 0 below isolation Level 0 above isolation

Level 1 Level 2

NUMERICAL MODELING AND 
ANALYSIS OF A STEEL BUILDING

NUMERICAL MODELING AND ANALYSIS OF 
AN HISTORICAL MASONRY BUILDING

NUMERICAL STRUCTURAL 
MODELLING AND ANALYSIS

RONAN POINT APARTMENT 
TOWER COLLAPSE DUE TO 
AN INTERNAL GAS 
EXPLOSION, 1968

MECHANISM OF 
AN EARTHQUAKE 

PROBABILITY DENSITY FUNCTIONS 
OF HAZARD RATE: TIME–INVARIANT 
(POI) VS TIME-DEPENDENT (BPT) 
MODELS FOR SEISMIC HAZARD

SEISMIC AND MAN-MADE HAZARD 
HANDLING AND MODELLING
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MAN-MADE HAZARD: EVENTS 
WITH LOW PROBABILITY AND 
HIGH CONSEQUENCES (LPHC) 
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POST-PROCESSING

DAQ (Data AcQuisition)

DATA ACQUISITION AND STORAGE

SENSORS

1st Mode
f = 3.394 Hz, 
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displacement 
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Piezoelectric 
accelerometer

Linear strain 
gage

Micro Electro-Mechanical 
Systems accelerometer 
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distance 

measuring 
sensors

1st Mode
f = 3.36 Hz, 

MONITORING SYSTEM

STRUCTURAL MONITORING, DATA POST-PROCESSING, 
MODEL VALIDATION AND UPDATING

GUIDELINES AND 
HANDBOOKS

KNOWLEDGE 
TRANSFER 

DIGITAL TOOLS

National and International Impact: contributions to advancements in hazard description and evaluation,
contributions to advancements in modelling strategies (complex and simplified) with specific attention to steel
structures, steel-concrete composite and hybrid structures, and base-isolated structures, contribution to
advancements in data processing for the purpose of structural condition-based assessment.
Enterprise relationships: Producers of sensors for structural monitoring (development and testing)
Sources of funding: European Union, Italian Ministry of University and Research, Public and Private Companies
involved in the management of buildings and infrastructures
International collaborations: University of California San Diego, University of California Davis, Oregon State
University, Stanford University, Rice University, Louisiana State University, University of Strathclyde, University
College of London, RWTH Aachen, Hasselt University, University of Thessaly
National networks: FABRE Consortium, ReLUIS Consortium, STRIC
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