
XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

INDICE

SESSIONI GENERALI

VULNERABILITÀ E RISCHIO SISMICO

Seismic prevention and reconstruction. A path to be completed
Maurizio Ferrini, Alberto Lemme, CarmenzoMiozzi .............................................................................................SG03 - 2

Towards an organic law on prevention, emergency and reconstruction
Giandomenico Cifani, Alberto Lemme, Carmenzo Miozzi ................................................................................SG03 - 15

The more you know, the less you risk it: Sicuro+, to make citizens aware of 
the issue of seismic risk

Mauro Dolce, Gianluca Garro, Federica Griner, Rita Sicoli, Elena Speranza, Flavio Bocchi, 
Barbara Borzi, Antonella Di Meo, Marta Faravelli, Lucia Savadori, Giacomo Sillari, Arianna Dolce ............SG03 - 26

The awareness campaign “Diamoci una scossa!”: contents and 
methodology of the form

Mauro Dolce, Giuseppina De Martino, Andrea Prota, Guido Magenes, Angelo Masi, 
Edoardo Cosenza, Gaetano Manfredi, Andrea Penna, Maria Rota, Giuseppe Santarsiero ...........................SG03 - 39

Seismic risk evaluation of water elevated tanks
Marco Nale, Andrea Chiozzi, Gianluca Loffredo, Elena Benvenuti. Antonio Tralli, Fabio Minghini ..........SG03 - 53

Empirical seismic fragility of different typologies of precast RC industrial buildings
Elena Ongaretto, Nicola Buratti, Marco Savoia......................................................................................................SG03 - 61

The use of interview based Cartis survey form for updating building 
inventory and effects on vulnerability estimations at the territorial scale

M. Polese, M. Di Ludovico, A. Prota, G. Tocchi, M. Gaetani d’Aragona .........................................................SG03 - 71

Typological-structural characterization and seismic vulnerability 
assessment of masonry buildings in the Caserta district through the 
parameters of the CARTIS form

Valentina Corlito, Gianfranco De Matteis ..............................................................................................................SG03 - 85

Typological-structural characterization and seismic vulnerability 
assessment of reinforced concrete buildings in the Caserta district through 
the parameters of the CARTIS form

Valentina Corlito, Gianfranco De Matteis ..............................................................................................................SG03 - 95



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Updating and optimization of multi-level survey tools for detecting 
damage and vulnerability of existing masonry buildings subject to previous 
interventions in seismic areas

Maria Rosa Valluzzi, Luca Sbrogiò, Ylenia Saretta, Francesco Molinari ........................................................ SG03 - 105

The risk assessment of the Vallicelle district located in Camerino
Claudia Canuti, Andrea Dall’Asta, Graziano Leoni, Michele Morici ............................................................ SG03 - 120

Site effects and Damage Scenarios following the 2016 Cental Italy Seismic 
Sequence: the case study of Campotosto in Abruzzi

Giulia Cocco, Giuseppe Brando, Alessandro Pagliaroli, Enrico Spacone ...................................................... SG03 - 131

Effect of the different data survey scale on assessment of seismic exposure 
and vulnerability of the historic center of Caltabellotta

Piero Colajanni, Calogero Cucchiara, Jennifer Danna, Giuseppe Di Gesaro, 
Salvatore Pagnotta, Silvia Pennisi ............................................................................................................................ SG03 - 140

Seismic assessment of masonry building aggregates: the case of Borgo San 
Rocco in Sora (Italy)

Marco Saccucci, Valentina Cima, Ernesto Grande, Maura Imbimbo, Assunta Pelliccio ........................... SG03 - 152

Seismic vulnerability assessment of urban centres: the case study of Forlì
Antonio Sandoli, Gaetana Pacella, Bruno Calderoni ......................................................................................... SG03 - 163

Seismic vulnerability of masonry arches: parametric study based on a 
kinematic approach

Daniela Cacace, Jafar Rouhi, Mattia Zizi, Gianfranco De Matteis.................................................................. SG03 - 175

Risk analysis of existing building heritage through damage assessment after 
L’Aquila earthquake 2009

Michele D’Amato, Raffaele Laguardia, Gino Di Trocchio, Matteo Coltellacci, Rosario Gigliotti .......... SG03 - 187

Preliminary evaluations on experimental basis for a stability criterion of 
freestanding objects

Luisa Berto, Emilio Meroi, Irene Rocca, Anna Saetta ........................................................................................ SG03 - 196

Generating Shake Maps: Conditional GMPE-based Ground Shaking 
Fields with Site Effects

Andrea Miano, Fatemeh Jalayer, Giovanni Forte, Antonio Santo .................................................................. SG03 - 204

N2 with Cloud: A non-linear dynamic analysis procedure for the 
equivalent SDOF system

Fatemeh Jalayer, Hossein Ebrahimian, Andrea Miano ...................................................................................... SG03 - 215

Seismic performance detection by fragility analysis: a comparison between 
standard and alternative approaches

Matteo Ciano, Massimiliano Gioffré, Mircea Grigoriu ..................................................................................... SG03 - 226



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Use of computer programs for the nonlinear seismic analysis of masonry buildings: 
comparison of the results obtained with different software on an actual case study

Serena Cattari, Daria Ottonelli, Stefania Degli Abbati, Guido Magenes, Carlo Filippo Manzini, 
Paolo Morandi, Enrico Spacone, Guido Camata, Corrado Marano, Ivo Caliò, Bartolomeo Pantò, 
Francesco Cannizzaro, Giuseppe Occhipinti, Bruno Calderoni, Emilia Angela Cordasco, 
Stefano de Miranda, Giovanni Castellazzi, Antonio Maria D’Altri, Anna Saetta, Diego Talledo, Luisa Berto ........ SG03 - 235

Selection of the seismic retrofit intervention for existing buildings: the role 
of BIM in the decision-making process

Nicola Caterino, Antonio Ianniello, Giorgio Varchetta, Iolanda Nuzzo, Edoardo Cosenza .................... SG03 - 246

Updating of seismic vulnerability prediction of masonry buildings in 
Campi Alto di Norcia (PG) in the hindsight of retrofitting interventions

Luca Sbrogiò, Maria Rosa Valluzzi, Giuliana Cardani ....................................................................................... SG03 - 254

Seismic risk assessment at territorial scale for Southern Lazio: a preliminary 
application to Cassino

Alessandro Rasulo , Angelo Pelle, Maura Imbimbo ............................................................................................ SG03 - 267

Calibration of a Simplified Model for Dynamic Response Assessment of 
Infilled RC Buildings

Marco Gaetani d’Aragona, Maria Polese, Andrea Prota .................................................................................... SG03 - 276

Simplified seismic vulnerability assessment methodologies for masonry 
onenave churches: a preliminary sensitivity analysis

Gianfranco De Matteis, Mattia Zizi ....................................................................................................................... SG03 - 286

Typological classification and damage scenarios of masonry churches after 
the 2016 Central Italy earthquake

Giuseppe Brando, Giorgia Cianchino, Cristina Schiavi, Gianfranco De Matteis ........................................ SG03 - 297

Statistical analysis of damages to masonry churches after the 2017 Ischia earthquake
Piera Salzano, Francesca Ceroni, Claudia Casapulla, Andrea Prota ................................................................ SG03 - 307

Seismic vulnerability of churches: the effect of context-related characteristics
Gessica Sferrazza Papa, Marie-José Nollet, Maria Adelaide Parisi ................................................................... SG03 - 323

Seismic vulnerability of churches. First results of the study on three façade typologies
Vito Tateo, Gessica Sferrazza Papa ......................................................................................................................... SG03 - 333

Seismic vulnerability assessment of masonry churches: definition of 
retrofitting strategies through simplified methods

Valentina Corlito, Gianfranco De Matteis ........................................................................................................... SG03 - 343

Seismic empirical fragility curves of the Marche Region churches after the 
2016 Central Italy seismic sequence

Michele Morici, Claudia Canuti, Graziano Leoni, Andrea Dall’Asta ............................................................ SG03 - 354



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Seismic hazard and damage scenarios for the municipality of Gorizia
Matteo Barnaba, Marco Fasan, Claudio Amadio, Salvatore Noè, Fabio Romanelli, Franco Vaccari .......... SG03 - 363

Vulnerability curves calibrated using damage data of 2013 earthquake in 
Lunigiana and Garfagnana (Italy)

Viola Nistri, Sonia Boschi, Emanuele Del Monte, Maurizio Orlando, Andrea Vignoli ............................. SG03 - 374

A methodology for the development of seismic risk maps for the Italian 
residential building stock and the financial sustainability of seismic risk 
reduction plans

Mariano Angelo Zanini, Lorenzo Hofer, Flora Faleschini, Klajdi Toska, Carlo Pellegrino ...................... SG03 - 385

Effect of damage index selection on typological fragility curves for RC 
buildings

Fabio Romano, Maria Zucconi, Barbara Ferracuti .............................................................................................. SG03 - 396

Empirical fragility curves for RC Italian residential buildings
Carlo Del Gaudio, Annalisa Rosti, Maria Rota, Paolo Ricci, Andrea Penna, Gerardo Mario Verderame....... SG03 - 406

The influence of retrofit intervention on vulnerability of masonry 
buildings from post-earthquake damage data of the last 50 years

Carlo Del Gaudio, Santa Anna Scala, Paolo Ricci, Gerardo Mario Verderame ............................................ SG03 - 415

A statistical analysis on the application of seismic isolation on existing 
buildings without local interventions

Raffaele Laguardia, Michele D’Amato, Gino Di Trocchio, Matteo Coltellacci, Rosario Gigliotti .......... SG03 - 428

Damage scenarios and losses for coastal structures and infrastructures
Marta Faravelli, Barbara Borzi, Francesca Bozzoni, Venanzio Pascale, Davide Quaroni ........................... SG03 - 437

Seismic behaviour assessment of columns made up of rigid blocks
Luigi Petti, Domenico Greco, Filomena Nuccio ................................................................................................. SG03 - 450

Proposal of an expeditious procedure for the seismic vulnerability analysis 
of masonry structures

Sonia Boschi, Andrea Borghini, Alberto Ciavattone, Andrea Vignoli, Carlo Vienni, Federico Vigni ............. SG03 - 457

Static and sesimic response assessment and retrofitting solution for a fabric 
silo for granular solids

Andrea Nordi, Fabio Minghini, Nerio Tullini ..................................................................................................... SG03 - 468

CRITERI E METODI DI PROGETTO ED ANALISI STRUTTURALE

Selection of two-component acceleration records according to the NTC18 
code and the ministerial circular on its application

Roberto Baraschino, Georgios Baltzopoulos, Iunio Iervolinoa .............................................................................SG04 - 2



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Comparison of approaches for generation of fully non-stationary artificial 
accelerograms

Piero Colajanni, Salvatore Pagnotta, Gabriele Testa .............................................................................................SG04 - 13

Force-Based vs Displacement-Based Seismic Design of Non-structural Elements
Roberto J. Merino, Daniele Perrone, Andre Filiatrault .........................................................................................SG04 - 29

Influence on the seismic response of framed structure of the stiffness 
distribution in elevation

Francesca Barbagallo, Rita Cilia, Andrea Floridia, Aurelio Ghersi .....................................................................SG04 - 41

Numerical models for the seismic analysis of masonry structures: 
comparison between finite element and equivalent frame approaches

Filippo Lorenzoni, Maria Rosa Valluzzi, Gianluca Iraci Sareri, Elvis Cescatti, Francesca da Porto ............SG04 - 52

The De Saint Venant theory doesn’t fit the in plane masonry seismic 
behaviour: a new calculation model is proposed

Alfonso Ricciardi ...........................................................................................................................................................SG04 - 59

COSTRUZIONI IN CEMENTO ARMATO

The new building standard NTC2018: curvature ductility capacity and 
demand of RC elements

Gianluca Aldrighetti, Luisa Berto, Alessandro Gasparini, Anna Saetta,Alberto Stella, Diego Talledo .......SG05 - 2

Rotation ductility demand to reinforced concrete frames subjected to 
correlated vertical seismic component

Felice Colangelo .............................................................................................................................................................SG05 - 19

Assessment of the resistance model uncertainties in plane stress NLFEA of 
cyclically loaded reinforced concrete systems

Diego Gino, Paolo Castaldo, Alessandro Dorato, Giuseppe Mancini ...............................................................SG05 - 36

Numerical evaluation of the carbonation effect on the seismic vulnerability 
of a RC plane frame

Vincenzo Rinaldi, Martina Sciomenta, Michele Angiolilli, Massimo Fragiacomo .........................................SG05 - 53

Numerical modelling of column failure due to the local shear interaction in 
infilled RC frames

Maria Teresa De Risi, Carlo Del Gaudio, Paolo Ricci, Gerardo Mario Verderame........................................SG05 - 63

Seismic vulnerability of Reggio Calabria Cathedral
Giuseppe Brandonisio, Conte Anton Giulio ...........................................................................................................SG05 - 74

Evaluation of seismic vulnerability of existing r.c. churches
Giuseppe Brandonisio, Anton Giulio Conte ...........................................................................................................SG05 - 90



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Seismic Performance of Corroded Reinforced Concrete Structures
Luigi Di Sarno, Francesco Pugliese ......................................................................................................................... SG05 - 101

Simplified evaluation of in-plane out-of-plane interaction of masonry infill 
in new buildings

Simone Castelli, Andrea Belleri, Alessandra Marini, Paolo Riva, Flavio Mosele .......................................... SG05 - 109

In-situ tests and inspections for reliability assessment of RC buildings: how accurate?
Hossein Ebrahimian, Fatemeh Jalayer ................................................................................................................... SG05 - 118

Assessment of concrete compressive strength using non-destructive test 
measurements

Andrea Miano, Fatemeh Jalayer, Andrea Prota ................................................................................................... SG05 - 127

Experimental tests on reinforced concrete beam-to-column joints with and 
without floor slab

Gaetano Califano, Rosario Montuori, Elide Nastri, Francesco Perri, Vincenzo Piluso, Simona Streppone ........ SG05 - 138

Exterior RC beam-column joints: experimental outcomes and modeling issues
Riccardo Nitiffi, Ernesto Grande, Maura Imbimbo, Annalisa Napoli, Roberto Realfonzo ...................... SG05 - 149

An alternative to TempCore®: Dual-Phase reinforcing steels. Mechanical 
characterization and durability performance

Silvia Caprili, Walter Salvatore, Renzo Valentini, Cristiano Ascanio, Gianbruno Luvarà ........................ SG05 - 160

Experimental tests on RC substructures with Dual-Phase reinforcing steel
Silvia Caprili, Giuseppe Chellini, Francesca Mattei, Federico Romis, Walter Salvatore ............................ SG05 - 169

Structural response of RC buildings with Dual-Phase reinforcing steel
Silvia Caprili, Francesca Mattei, Walter Salvatore, Rosario Gigliotti ............................................................. SG05 - 182

Experimental study on the dowel resistance under combined tensile and 
shear action of smooth rebars embedded in concrete

Anthony Paderno, Luca Cominoli, Valentino Bolis, Marco Preti ................................................................... SG05 - 193

Reinforced concrete flat slab with opening under lateral loading
Massimo Lapi, Antonio Pinho Ramos, Maurizio Orlando, Paolo Spinelli .................................................... SG05 - 204

Empirical macro-model for flexure-controlled reinforced concrete columns 
with plain bars

Paolo Ricci, Mariano Di Domenico, Gerardo M. Verderame .......................................................................... SG05 - 210

A hysteretic model based on plastic and damage mechanisms for seismic 
analysis of inelastic structures

Fabio Mazza ................................................................................................................................................................. SG05 - 222

A simplified formulation to assess shear capacity of circular RC cross-sections
Giuseppe Maddaloni, Maria Rosaria Pecce, Edoardo Cosenza ........................................................................ SG05 - 236



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

COSTRUZIONI IN MURATURA E MURATURA ARMATA

The Masonry Quality Index (MQI) procedure for estimating the 
mechanical characteristics of masonry: alignment with the Italian Building 
Code of 2019

Antonio Borri, Alessandro De Maria ..........................................................................................................................SG06 - 2

Discrete Element modelling for the interaction of the façade with 
transversal wall of some churches located at L’Aquila

Francesca Gobbin, Rebecca Fugger, Gianmarco de Felice ....................................................................................SG06 - 22

Seismic assessment of a masonry church using rigid block limit analysis and 
continuous finite element modelling

Marialaura Malena, Francesco Portioli, Raffaele Gagliardo, Giovanni Tomaselli, 
Lucrezia Cascini, Gianmarco de Felice .....................................................................................................................SG06 - 33

Lattice discrete particle model (LDPM) for the tensile behaviour 
characterization of historical stone masonries

Michele Angiolilli, Amedeo Gregori, Gianluca Cusatis ........................................................................................SG06 - 40

Experimental and numerical assessment of masonry walls with new 
openings strengthened with steel frame

Mónica Y. Oña Vera, Giovanni Metelli, Joaquim A. O. Barros, Giovanni Pizzari .........................................SG06 - 51

Equivalent-frame models idealisation of laterally-loaded URM façades 
with irregular opening distributions

Chiara Morandini, Michele Caserini, Daniele Malomo, Andrea Penna, Matthew J. DeJong .....................SG06 - 58

Seismic capacity of masonry arches
Giuseppe Brandonisio, Antonello De Luca .............................................................................................................SG06 - 68

Experimental response of historic brickwork
Roberto Capozucca, Erica Magagnini .......................................................................................................................SG06 - 85

Diagonal compression tests on masonry panels: results interpretation and 
definition of a strength criterion

Antonio Sandoli, Antonio Gesualdo, Michela Monaco, Bruno Calderoni ......................................................SG06 - 95

Evaluation of the shear strength of brick masonry walls: comparison 
between code criteria and experimental results

Luca Albanesi, Paolo Morandi, Guido Magenes .................................................................................................. SG06 - 106

Mechanical characterization of the cyclic behavior of historic masonry 
panels reinforced by FRCM system subject to diagonal compression tests

Michele Angiolilli, Amedeo Gregori, Daniele Martini....................................................................................... SG06 - 116



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Numerical modelling of the seismic response of a half-scale stone masonry 
aggregate prototype

Ilaria Senaldi, Gabriele Guerrini, Marco Solenghi, Francesco Graziotti, Andrea Pennaa, Katrin Beyer .......... SG06 - 127

Retrofitting Masonry Buildings by Steel Fiber Reinforced Mortar Coating: 
from the experimental tests to a practical design approach

Sara S. Lucchini, Luca Facconi, Fausto Minelli, Giovanni A. Plizzar .............................................................. SG06 - 136

Critical analysis of linear and nonlinear static procedures for the seismic 
assessment of existing unreinforced masonry buildings

Serena Cattari, Alessio Cevasco, Sergio Lagomarsino, Salvatore Marino, Andrea Protelli ........................ SG06 - 143

Seismic response of churches façades: comparison between static and 
dynamic approaches for recent Italian earthquakes

Omar AlShawa, Alessandra Marotta, Luigi Sorrentino, Domenico Liberatore ........................................... SG06 - 151

Effects of the earthquake vertical component in masonry buildings: vertical 
collapse mechanisms?

Fabrizio Comodini, Gianluca Fagotti, Marco Mezzi .......................................................................................... SG06 - 160

The assessment of seismic safety in the reconstruction of an ancient 
minaret according to original building technology

Claudio Chesi, Devin, Sandra Tonna .................................................................................................................... SG06 - 171

The influence of the connection degree between orthogonal walls on the 
seismic behavior of masonry buildings

Bruno Calderoni, Emilia Angela Cordasco, Gaetana Pacella, Antonio Sandoli, 
Christian Musella, Antonio Festosi ........................................................................................................................ SG06 - 180

Out-of-plane response of strong clay masonry infills
Riccardo R. Milanesi, Paolo Morandi, Sanja Hak, Guido Magenes ................................................................ SG06 - 188

COSTRUZIONI IN ACCIAIO E MISTE ACCIAIO CALCESTRUZZO

Cold-Formed Steel lateral force resisting systems: proposal of seismic 
design criteria for 2nd generation of Eurocode 8

Raffaele Landolfo, Sarmad Shakeel, Luigi Fiorino ...................................................................................................SG07 - 2

Evaluation of seismic damage to cladding panels in single-storey steel 
buildings through a multi-criteria approach

Fabrizio Scozzese, Alessandro Zona, Gaetano Della Corte ....................................................................................SG07 - 9

Pseudo-Dynamic testing of existing steel frames with masonry infills: 
assessment and retrofitting with BRBs

Luigi Di Sarno, Fernando Gutiérrez-Urzúa, Fabio Freddi, Mario D’Aniello, Raffaele Landolfo, 
Oh-Sung Kwon, Stathis Bousias, Matjaž Dolšek, Jing-Ren Wu, Maria Gabriella Castellano ......................SG07 - 16



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

COSTRUZIONI IN LEGNO

The instructions for the design, execution and control of timber 
construction (CNR-DT 206 R1/2018)

Bruno Calderoni, Chiara Bedon, Carla Ceraldi, Beatrice Faggiano, Maurizio Follesa, 
Massimo Fragiacomo, Natalino Gattesco, Costantino Giubileo, Alessandra Gubana, 
Giacomo Iovane, Marco Pio Lauriola, Enzo Martinelli, Benedetto Pizzo, 
Stefano Podestà, Antonio Sandoli ...............................................................................................................................SG08 - 2

Modal-Displacement Based Design: Procedural aspects and application to 
a multi-storey Blockhaus structure

Martina Sciomenta, Chiara Bedon, Massimo Fragiacomo ...................................................................................SG08 - 11

Determination of the fundamental period of CLT buildings via 
incremental elastic-nonlinear dynamic analyses

Stefano Pacchioli, Luca Pozza, Daniele Casagrande, Andrea Polastri ...............................................................SG08 - 24

Parametric modeling of timber light-frame shear walls using OpenSEES
Giorgia Di Gangi, Cristoforo Demartino, Giuseppe Quaranta, Giorgio Monti .............................................SG08 - 34

Ductility capacity and low-cycle fatigue strength of timber connections
Daniele Casagrande, Stefano Bezzi, Giuseppe D’Arenzo, Andrea Polastri, 
Massimo Fragiacomo, Maurizio Piazza .....................................................................................................................SG08 - 42

Capacity design of typical earthquake-resistant connections for CLT structures
Davide Trutalli, Luca Marchi, Luca Pozza, Roberto Scotta .................................................................................SG08 - 53

Mechanical characterization of an innovative wall-to-floor connection for 
Cross-Laminated Timber structures

Giuseppe D’Arenzo, Rosario Davide Cottonaro, Giuseppe Macaluso, Marinella Fossetti, 
Massimo Fragiacomo, Werner Seim, Manuela Chiodega, Luca Sestigiani .......................................................SG08 - 63

The boundary elements in the in-plane strengthening of timber floors with 
double planking technique

Giovanni Metelli, Ezio Giuriani, Stefania Cominelli, Francesca Feroldi, 
Alessandra Marini, Egidio Marchina .........................................................................................................................SG08 - 74

COSTRUZIONI PREFABBRICATE

Overview of seismic retrofitting solutions for precast RC buildings
Mirko Gallerani, Alice Vincenzi, Fabio Minghini, Nerio Tullini .........................................................................SG09 - 2

In-plane strength and stiffness of Aerated Autoclaved Concrete floors: 
experimental tests and numerical analyses

Lorenzo De Stefani, Sara Brandolese, Roberto Scotta .............................................................................................SG09 - 9



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

MATERIALI TRADIZIONALI ED INNOVATIVI

Analytical and numerical estimation of the q-behaviour factor of structural glass frames
Chiara Bedon, Manuel Santarsiero ..............................................................................................................................SG10 - 2

Refurbish and static reinforcement of tunnels: innovative construction 
methods and materials

Martino Gatti, Giorgio Giacomin, Gilberto Masnaghetti, Giuseppe Lunardi ................................................SG10 - 12

Influence of traffic-induced vibrations on a rapid repairing material for 
bridge decks

Marinella Fossetti, Tullio Giuffrè, Giuseppe Macaluso, Alfio Francesco Siciliano, 
Giuseppe D’Arenzo, Rosario Davide Cottonaro ....................................................................................................SG10 - 21

Seismic isolation of buildings by using metamaterials
Stefania Fiore, Vincenzo Carbone, Antonio Madeo, Francesca Garescì, Massimo Chiappini, 
Giovanni Finocchio .......................................................................................................................................................SG10 - 32

Effectiveness of FRCM systems in confining concrete members: analytical models
Annalisa Napoli, Roberto Realfonzo .........................................................................................................................SG10 - 44

PONTI, INFRASTRUTTURE, RETI TECNICHE ED IMPIANTI

Simplified model for the seismic check of masonry arch bridges with finite 
compression strength

Fernando Saitta, Paolo Clemente, Giacomo Buffarini, Giovanni Bongiovanni, 
Concetta Tripepi, Anna Marzo ....................................................................................................................................SG11 - 2

Potentiality of magnified motion in the monitoring of historical bridges: 
the case of the ‘Ponte delle Torri’ in Spoleto

Vincenzo Fioriti, Ivan Roselli, Massimiliana Ruberto, Gerardo De Canio ......................................................SG11 - 11

Minimal systems for the seismic design of bridges with different solutions 
for the bearings layout

Stefano Silvestri, Michele Palermo, Pietro Maria Palma, Francesco Tangocci, 
Niccolò Zampini, Francesco Tomaselli ....................................................................................................................SG11 - 18

Seismic design of high-speed rail viaducts
Lucio Chiodi, Riccardo Stroscio ................................................................................................................................SG11 - 29

Effectiveness analysis of deck isolation retrofit for simply supported span 
bridge by means of combined fragility functions

Luigi Petti, Angelo Mammone ...................................................................................................................................SG11 - 39

An application of Stochastic Site Response Analysis
Antonio Mangiola, Alessando Micheli, Enrico Mittiga ........................................................................................SG11 - 46



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

SPERIMENTAZIONE, DIAGNOSTICA E MONITORAGGIO 
DI STRUTTURE ED INFRASTRUTTURE

Structural monitoring: a new wireless strain measuring method
Amedeo Gregori, Emidio Di Giampaolo, Alessandro Di Carlofelice, Chiara Castoro ...................................SG12 - 2

High-rise building dynamics identification through shaking table 
measurements on scale model for multi-hazard experiments.

Fabio Rizzo, Giuseppe Maddaloni, Antonio Occhiuzzi, Andrea Prota.............................................................SG12 - 10

In-situ Test Results on Masonry Walls of Southern Italy
Mariateresa Guadagnuolo, Marianna Aurilio, Anna Tafuro, Andrea Basile, Giuseppe Faella .....................SG12 - 20

Experimental characterization of an innovative ductile masonry system for 
improved seismic response

Vittoria Laghi, Michele Palermo, Andrea Incerti, Giada Gasparini, Tomaso Trombetti .............................SG12 - 30

Innovative experimental setup for coupled shear-compression tests on 
masonry panels

Francesca Ferretti, Luca Pozza, Claudio Mazzotti .................................................................................................SG12 - 39

Recursive identification of frequency-amplitude model for damage 
detection in structures with non-linear behaviour

Said Quqa, Luca Landi, Pier Paolo Diotallevi .........................................................................................................SG12 - 50

Evaluation and reduction of the truncation effects on modal flexibility-
based damage-sensitive features in frame buildings with mass 
irregularities

Giacomo Bernagozzi, Luca Landi, Pier Paolo Diotallevi ......................................................................................SG12 - 59

The S. Maria di Collemaggio basilica: from the vulnerability assessment to 
the first results of SHM

Dante Galeota, Elena Antonacci, Angelo Aloisio, Rocco Alaggio ......................................................................SG12 - 75

Dynamic behaviour of an industrial building during the 2016-2017 
Central Italy seismic sequence

Giovanni Bongiovanni, Giacomo Buffarini, Paolo Clemente, Anna Marzo, 
Fernando Saitta, Concetta Tripepi ............................................................................................................................SG12 - 86

Retrofitting of existing tunnels with concrete lining: a preliminary 
experimental investigation

Marinella Fossetti, Tullio Giuffrè, Giuseppe Macaluso, Alfio Francesco Siciliano, 
Giuseppe D’Arenzo, Rosario Davide Cottonaro ....................................................................................................SG12 - 95

The evaluation of the soil-structure strengths in seismic zone
Pierfranco Ventura ..................................................................................................................................................... SG12 - 105



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

MIGLIORAMENTO, ADEGUAMENTO SISMICO DELLE COSTRUZIONI

Seismic Monitoring of Base Isolated Buildings Under Low Intensity Earthquakes
Antonello Salvatori, Antonio Di Cicco, Paolo Clemente ......................................................................................SG13 - 2

Riabilitazione incrementale nella riqualificazione integrata di edifici 
esistenti: approccio metodologico e applicazione a un caso studio

Simone Labòa, Jacopo Zanni, Chiara Passoni, Alessandra Marini, Andrea Belleri ........................................SG13 - 15

The role of existing Post-WWII beam-and-block floor systems in the 
seismic retrofit of existing buildings

Francesca Feroldi, Andrea Belleri, Alessandra Marini, Chiara Passoni, Ezio Giuriani ..................................SG13 - 24

Comparison between experimental test results and mechanical properties 
of masonries provided by the current Italian Building Code

Romina Sisti, Marco Corradi, Antonio Borri..........................................................................................................SG13 - 32

Strengthened thin clay masonry infills: experimental analysis and 
validation of verification procedures

Nicolò Verlato, Massimiliano Minotto, Marco Donà, Francesca da Porto ......................................................SG13 - 42

Experimental analysis of Textile Reinforced Mortars strengthening 
strategies against the out-of-plane collapse of masonry infill walls

Maria Teresa De Risi, André Furtado, Hugo Rodrigues, José Melo, Gerardo Mario Verderame, 
António Arêde, Humberto Varum, Gaetano Manfredi ........................................................................................SG13 - 57

Experimental tests of unreinforced external RC beam-column joints 
strengthened with prestressed steel strips

Gerardo M. Verderame, Paolo Ricci, Maria Teresa De Risi, Carlo Del Gaudio, 
Alessandro Vari, Marianna Leonori ..........................................................................................................................SG13 - 66

Confinement of reinforced concrete columns by means of carbon-
FRCMjackets

Flora Faleschini, Mariano Angelo Zanini, Lorenzo Hofer, Carlo Pellegrino ...................................................SG13 - 85

Experimental assessment of vertical spanning strengthened masonry infills 
under out-of-plane actions

Mariano Di Domenico, Paolo Ricci, Gerardo M. Verderame, Alberto Balsamo, Gennaro Maddaloni .............SG13 - 92

Experimental tests on full-scale specimens for the characterization of an 
integrated retrofitting system for existing buildings

Valentina Pertile, Alberto Stella, Lorenzo De Stefani, Roberto Scotta .......................................................... SG13 - 105

Shake-table investigation of a timber retrofit solution for unreinforced 
masonry cavity-wall buildings

Marco Miglietta, Nicolò Damiani, Luca Grottoli, Gabriele Guerrini, Francesco Graziotti ...................... SG13 - 117



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Development of integrated techniques to improve seismic performance 
and energy efficiency of buildings: preliminary results of the experimental 
campaign on RC portal frames

Giuseppe Ventura, Angelo Masi, Giuseppe Santarsiero, Vincenzo Manfredi, 
Andrea Digrisolo, Domenico Nigro ....................................................................................................................... SG13 - 128

Restoration of two architectures of high historical and artistic value located 
in the historic center of l’Aquila damaged by the 2009 earthquake

Antonio Castellucci, Alberto Lemme .................................................................................................................... SG13 - 138

Use of shape memory alloy devices in heritage structures: application in 
San Silvestro belfry in L’Aquila

Ilaria Capanna, Franco Di Fabio ............................................................................................................................. SG13 - 149

Conservation of historical minor centers hit by L’Aquila earthquake in the 
context of the reconstruction process

Adriana Marra, Antonio Sabino, Raffaello Fico, Dario Pecci, Rosanna Gualtieri, 
Antonio Mannella, Giovanni Fabbrocino ............................................................................................................. SG13 - 160

Seismic retrofit of an Hospital Facility with an external damping MPD system
Michele Palermo, Giada Gasparini, Stefano Silvestri, Vittoria Laghi, Tomaso Trombetti ........................ SG13 - 171

Steel exoskeletons for seismic retrofitting of existing reinforced concrete 
buildings: State-of-the art and a case study

Gianmaria Di Lorenzo, Eleonora Colacurcio, Agustina Di Filippo, Antonio Formisano, 
Alfredo Massimilla, Raffaele Landolfo ................................................................................................................... SG13 - 178

Integrated, sustainable, low-impact retrofitting through exoskeleton 
structures: a case study

Anna Reggio, Luciana Restuccia, Alberto Menardi, Vincenzo Corrado, Giuseppe Andrea Ferro ........... SG13 - 191

Combined retrofit solutions for seismic resilience and energy efficiency of 
reinforced concrete residential buildings with infill walls

Donato Di Vece, Stefano Pampanin ....................................................................................................................... SG13 - 199

Bracing steel frames for the retrofitting of the primary school of 
Conselice (RA)

Marco Peronia, Irene Fabbi, Elisa Gentilini, Nicolò Minguzzi ........................................................................ SG13 - 210

Influence of Soil-Structure Interaction on the Design of Seismic 
Retrofitting Interventions for Existing Reinforced Concrete Structures

Romeo Tomeo, Antonio Bilotta, Dimitris Pitilakis, Emidio Nigro ................................................................ SG13 - 218

The masonry infill “downgrade” in the seismic strengthening of existing 
reinforced concrete buildings

Valentino Bolis, Anthony Paderno, Giovanni Metellia, Marco Preti ............................................................. SG13 - 227



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Masonry ring beams reinforced with pultruded profiles and GFRP grids. 
The case study of “Castello di Fossa”.

Riccardo Vetturini, Chiara Quintaliani, Romina Sisti, Antonio Borri .......................................................... SG13 - 235

Case study of structural reinforcement of a masonry building
Giovanni Cerretini, Giorgio Giacomin ................................................................................................................. SG13 - 245

Reinforcement of Shear Walls with the Reticulatus method and CLT 
panels

Romina Sisti, Marco Corradi, Chiara Quintaliani, Antonio Borri ................................................................. SG13 - 254

Rocking of masonry frames reinforced with elasto-brittle rebars
Simona Coccia, Fabio Di Carlo, Stefania Imperatore ........................................................................................ SG13 - 265

Rapid intervention strategies or the reduction of the seismic vulnerability 
of masonry towers: the case studies of a bell tower and a chimney

Gattesco Natalino, Boem Ingrid .............................................................................................................................. SG13 - 273

PROTEZIONE PASSIVA, SEMI-ATTIVA E ATTIVA DI STRUTTURE ED IMPIANTI

Proposals for building resilient cities in the reconstruction in Central Italy
Giovanni Bongiovanni, Giacomo Buffarini, Paolo Clemente, Anna Marzo, 
Fernando Saitta, Concetta Tripepi ..............................................................................................................................SG14 - 2

Large scale seismic isolation to preserve the urban texture in post-
earthquake reconstruction

Alessandro Fulco, Fabrizio Comodini, Marco Mezzi ............................................................................................SG14 - 11

Design of hysteretic damped braces for the seismic retrofitting of in-
elevation irregularly infilled r.c. framed structures

Fabio Mazza, Mirko Mazza, Alfonso Vulcano ........................................................................................................SG14 - 24

Seismic response of structures equipped with a non-invasive external 
viscous damping system

Antonio Sabino, Antonio Mannella, Andrea de Leo .............................................................................................SG14 - 36

An innovative seismic isolation device based on multiple articulated 
quadrilateral mechanisms: analytical study and shake-table test

Gabriele Guerrini, Giovanni Ausenda, Francesco Graziotti, Andrea Penna ....................................................SG14 - 46

Experimental tests on dissipative device based on U-shaped plates for 
seismic isolation systems

Raffaele Laguardia, Alfredo Paolocci, Rosario Gigliotti, Franco Braga .............................................................SG14 - 56

Optimal design of FPS for bridges in different soil conditions
Paolo Castaldo, Marianela Ripani, Guglielmo Amendola ....................................................................................SG14 - 64



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Effectiveness and optimal design of fluid-viscous dampers for inter-storey 
isolated buildings

Marco Donàa, Enrico Bernardi, Alberto Zonta, Massimiliano Minotto, 
Francesca da Porto, Ping Tan ......................................................................................................................................SG14 - 81

An integrated base isolation-sliding technology for the base shear capping 
of buildings

Francesca Barbagallo, Melina Bosco, Edoardo Michele Marino, Pier Paolo Rossi, Antonio Russo ............SG14 - 93

SESSIONI SPECIALI

AFFIDABILITÀ DEI SISTEMI DI PROTEZIONE SISMICA 
BASATI SU ISOLAMENTO E DISSIPAZIONE

Coordinatori: Felice Carlo Ponzo, Laura Ragni

Numerical parametric study on property modification factors of isolation 
devices

Marco Furinghettia, Alberto Pavese ............................................................................................................................. SS01 - 2

Upper and Lower Bound approach for the verification of isolated buildings 
at the base with curved sliding surface devices

Antonello Mossucca, Felice Carlo Ponzo, Domenico Salvatore Nigro, Lorenzo Picone ...............................SS01 - 11

Influence of axial load on shear properties of HDRBs
Virginio Quaglini, Eleonora Bruschi, Ahmad Basshofi Habieb, Gabriele Milani ............................................SS01 - 20

Advanced and semplified models of HDNR bearings for the seismic 
performance evaluation of base-isolated structures

Laura Ragni, Fabio Micozzi, Enrico Tubaldi, Andrea Dall’Asta ..........................................................................SS01 - 29

Behaviuor of HDR bearings under large displacements and large axial loads
Laura Ragni, Fabio Micozzi, Giuseppe Brandonisio, Andrea Dall’Asta, Antonello De Luca, 
Antonio Di Cesare, Antonello Mossucca, Domenico Nigro, Felice C. Ponzo .................................................SS01 - 39

Code requirement in BIS design to withstand large accelerations and 
design spectral values

Antonello De Luca, Laura Giovanna Guidi, Giuseppe Brandonisio ...................................................................SS01 - 47

An Alternative Solution for the Retrofit of a School Building Damaged by 
the Earthquake of 30 October 2016

Gloria Terenzi, Giulia Mazzieri, Iacopo Costoli, Stefano Sorace ........................................................................SS01 - 58

Reliability of a r.c. frame equipped with linear and nonlinear fluid viscous 
dampers

Laura Gioiella, Laura Ragni, Andrea Dall’Asta, Fabrizio Scozzese ......................................................................SS01 - 69



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Damping ratio estimation for frame structures equipped with dissipative systems 
by means of reduction to equivalent Single-Degree-Of-Freedom systems

Stefano Silvestri, Vittoria Laghi, Michele Palermo, Giada Gasparini, Tomaso Trombetti ............................SS01 - 90

Optimization of dissipative re-centering seismic protection systems: a 
multi-level energetic approach

Ivan Panzera, Francesco Morelli, Walter Salvatore .............................................................................................. SS01 - 102

Resilience design of steel structures with the dissipative connections DRD
Ivan Panzera, Silvia Caprili, Walter Salvatore ....................................................................................................... SS01 - 112

Experimental seismic behaviour of base isolation systems in Italy during 
the 2016-2017 seismic sequence in Central Italy

Giovanni Bongiovanni, Giacomo Buffarini, Paolo Clemente, Fernando Saitta, 
Antonello Salvatori, Federico Scafati ...................................................................................................................... SS01 - 125

Heating phenomena at the sliding interface of double curved surface sliders 
and resulting effects on the hysteretic behavior

Dario De Domenico, Giuseppe Ricciardi, Natale Maugeri, Paolo Longo, 
Samuele Infanti, Gianmario Benzoni ...................................................................................................................... SS01 - 134

Unbonded recycled rubber fiber reinforced bearings to isolate low-rise 
residential buildings in developing countries: bidirectional shaking table 
experimental campaign

Daniele Losanno, Mariacristina Spizzuoco, Andrea Calabrese, Giorgio Serino ............................................ SS01 - 142

Seismic assessment analysis of the main fire station building in Naples
Iolanda Nuzzo, Daniele Losanno, Mariacristina Spizzuoco, Giorgio Serino ................................................. SS01 - 150

Seismic upgrading in hospital building by double concave friction 
pendulum bearings

Loris De Flaviis, Stefano Cristini, Giorgio Giacomin .......................................................................................... SS01 - 159

Base Isolation as a design strategy for higher architectural performance
Antonello De Luca, Laura Giovanna Guidi ........................................................................................................... SS01 - 168

Design issues in Base Isolation
Antonello De Luca, Laura Giovanna Guidi, Giuseppe Brandonisio ................................................................ SS01 - 180

Optimum tuning frequency and damping ratios in Inter-story Isolation 
Systems (non-conventional TMDs): a closed form solution

Mario Argenziano, Diana Faiella, Massimiliano Fraldi, Elena Mele ................................................................ SS01 - 189

The role of the infills in the seismic retrofit of existing buildings using base isolation
Andrea Natale, Ciro Del Vecchio, Marco Di Ludovico ...................................................................................... SS01 - 198

Seismic reliability-based design of double sliding devices for hardening structures
Paolo Castaldo, Gaetano Alfano, Guglielmo Amendola, Diego Gino ............................................................. SS01 - 209



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Seismic reliability-based design of double sliding devices for softening structures
Paolo Castaldo, Gaetano Alfano .............................................................................................................................. SS01 - 227

Stability evaluation for rubber bearings: code requirements and 
comparison with experimental results

Giuseppe Brandonisio, Laura Giovanna Guidi, Antonello De Luca ................................................................ SS01 - 245

Seismic retrofitting with damped braces of r.c. buildings exposed to 
different fire durations

Fabio Mazza, Giovanna Imbrogno ........................................................................................................................... SS01 - 252

INCERTEZZE NEI SISTEMI DI VALUTAZIONE DI VULNERABILITÀ E DEL RISCHIO
Coordinatori: Andrea Dall’Asta, Enrico Spacone, Alessandro Zona

Derivation of risk-targeted maps for Italy based on a simplified approach
Athanasios Gkimprixis, Enrico Tubaldi and John Douglas ......................................................................................... SS02 - 2

Preliminary study on the impact of time-dependent seismic hazard on 
design capacity

Hamed Dabiri, Andrea Dall’Asta, Emanuele Tondi, Michele Morici ................................................................SS02 - 10

Seismic risk maps for the Italian territory
Mauro Dolce, Barbara Borzi, Francesca da Porto, Marta Faravelli, Sergio Lagomarsino, Guido Magenes, 
Claudio Moroni, Andrea Penna, Andrea Prota, Elena Speranza, Giulio Zuccaro, Gerardo Mario Verderame ......SS02 - 20

The implementation of Italian National Seismic Program: a focus on 
seismic upgrading of critical buildings

Mauro Dolce, Elena Speranza, Francesco Giordano, Chiara Conte, Giuseppina De Martino .....................SS02 - 35

From the building to the Town Compartments: effects of approximate 
inventory on the vulnerability at the territorial scale

Marco Di Ludovico, Maria Polese, Andrea Prota, Andrea Santoro, Marco Gaetani d’Aragona ..................SS02 - 49

A methodology to estimate the downtime of building structures using 
Fuzzy Logic

Melissa De Iuliis, Omar Kammouh, Gian Paolo Cimellaro, Solomon Tesfamariam ......................................SS02 - 63

Analysis of local parameters for an uncertainty reduction in vulnerability 
assessments of historical centers: the case of Vezzano (Arquata del Tronto 
– Marche Region)

Claudia Canuti, Lucia Barchetta, Michele Morici, Enrica Petrucci, Alessandro Zona ...................................SS02 - 73

Multi-linear models for the rapid assessment of the vulnerability of 
unreinforced masonry churches involved in the 2016-2017 Central Italy 
seismic sequence

Alessandra Marotta, Domenico Liberatore, Luigi Sorrentino ..............................................................................SS02 - 84



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Comparison among different methods aimed at collecting seismic vulnerability 
data for the preparation of building damage scenarios: experiences and applications

Andrea Digrisolo, Angelo Masi, Ivano Curcio, Giuseppe Ventura, Giuseppe Nicodemo .............................SS02 - 93

Novel seismic reliability indexes able to capture epistemic uncertainties
Mariano Angelo Zanini, Lorenzo Hofer, Flora Faleschini, Carlo Pellegrino ................................................. SS02 - 106

A practice-oriented approach to control the effects of epistemic 
uncertainties on the seismic fragility of reinforced concrete frames

Roberto Gentile, Stefano Pampanin, Carmine Galasso ...................................................................................... SS02 - 115

Sensitivity of out-of-plane capacity to input parameters of Nepali URM walls
Nicola Giordano, Flavia De Luca, Prem Nath Maskey, Anastasios Sextos ..................................................... SS02 - 125

PROGRESSI NEL CAMPO DELLE PROVE DINAMICHE 
E DEL MONITORAGGIO DELLE STRUTTURE

Coordinatori: Fabrizio Gara, Daniele Zonta, Sandro Carbonari

Damage assessment by 3D optoelectronic displacements measurements of 
a historic masonry prototype under shaking table tests

Ivan Roselli, Vincenzo Fioriti, Gerardo De Canio, Michela Rossi, 
Chiara Calderini, Sergio Lagomarsino ......................................................................................................................... SS03 - 2

Vibration-based damage identification with application to a scaled masonry arch
Daniele Brigante, Maria Giovanna Masciotta, Carlo Rainieri, 
Giovanni Fabbrocino, Paulo B. Lourenço .................................................................................................................SS03 - 10

Influence of infill masonry walls on the dynamic behaviour of steel frames: 
an experimental study

Vanni Nicoletti, Davide Arezzo, Sandro Carbonari, Fabrizio Gara ....................................................................SS03 - 21

Dynamic and seismic characterization of a tall masonry Chimney
Elvis Cescatti, Filippo Lorenzoni, Mirko Sgaravato, Claudio Modena ..............................................................SS03 - 30

Synergetic application of Seismic Interferometry and Operational Modal 
Analysis for comprehensive SHM of historic structures

Enrique García-Macías, Filippo Ubertini ..................................................................................................................SS03 - 39

Terrestrial radar interferometry for the health monitoring of historical structures
Elisa Bassoli, Federico Ponsi, Cristina Castagnetti, Francesco Mancini, Loris Vincenzi ................................SS03 - 49

Calibration and validation of numerical models from permanent 
monitoring system’s data: the case study of the Fabriano Courthouse 
monitored by the Osservatorio Sismico delle Strutture

Serena Cattari, Sara Alfano, Andrea Brunelli, Stefania Degli Abbati, 
Francesca da Porto, Filippo Lorenzoni ......................................................................................................................SS03 - 63



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

The significance of soil-foundation compliance on the dynamic 
identification of the Chiaravalle viaduct

Sandro Carbonari, Francesca Dezi, Fabrizio Gara, Graziano Leoni ....................................................................SS03 - 74

Dynamic investigations and multiphysics modelling aimed at the study of 
the anomalous crack pattern existing on the structure of a wind turbine in 
operating conditions

Felice Carlo Ponzo, Rocco Ditommaso, Gianluca Auletta, Antonella Nigro, 
Domenico S. Nigro, Donato Pica, Luca Carosielli ..................................................................................................SS03 - 83

RICERCA INDUSTRIALE SULLA PRESTAZIONE SISMICA 
DEGLI ELEMENTI NON STRUTTURALI

Coordinatori: Alessandro Zona, Massimo Fragiacomo

Studies for the definition of seismic input for non-structural elements 
inside historical buildings

Michele Angiolilli, Amedeo Gregori, Massimo Fragiacomo ................................................................................... SS04 - 2

Amplification of seismic demand to a glass facade attached to a RC 
structure: an experimental simulation against a real earthquake

Carolina Aiello, Nicola Caterino, Giuseppe Maddaloni, Antonio Bonati, Antonio Occhiuzzi ..................SS04 - 13

Seismic design of frameless glass structures – Requirements and practice
Chiara Bedon ...................................................................................................................................................................SS04 - 22

Development of seismic resistant glass partitions
Gennaro Magliulo, Martino Zito, Gaetano Manfredi ............................................................................................SS04 - 35

Industrial Design, Structural Engineering, Computer Science and Chemistry 
for the development of life-saving furniture systems in seismic areas

Lucia Pietroni, Jacopo Mascitti, Daniele Galloppo, Andrea Dall’Asta, Alessandro Zona, 
Fabrizio Scozzese, Barbara Re, Francesco De Angelis, Corrado Di Nicola, Stefania Scuri ............................SS04 - 43

Preliminary proposals for furnishing systems with life-saving function in 
seismic areas

Fabrizio Scozzese, Gabriele Tamagnone, Antonio Di Cesare, Alessandro Zona, Andrea Dall’Asta, 
Massimo Fragiacomo, Felice Carlo Ponzo ................................................................................................................SS04 - 51

VALUTAZIONE DI STRUTTURE STRATEGICHE: PONTI E VIADOTTI
Coordinatori: Walter Salvatore, Paolo Clemente

Consideration on Italian code evolution of traffic loads in design of road bridges
Giovanni Buratti, Antonella Cosentino, Francesco Morelli, Walter Salvatore, 
Pasquale Bencivenga, Mattia Zizi, Gianfranco De Matteis ..................................................................................... SS05 - 2



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Multi-level approach for the assessment of bridge and viaducts within road 
networks

Franco Braga, Giovanni Buratti, Antonella Cosentino, Andrea Dall’Asta, Gianfranco De Matteis, 
Rosario Gigliotti, Mauro Mezzina, Francesco Morelli, Cristiano Ristori, Walter Salvatore .........................SS05 - 17

Macroscale vulnerability and condition state assessment of bridges at 
municipality level

Elisa Salera, Valentina Pernechele, Marianna Anastasio, Massimiliano Minotto, 
Giovanni Tecchio, Francesca da Porto ......................................................................................................................SS05 - 32

Structural risk of existing bridges: preliminary considerations on the 
scenario of Caserta Province

Gianfranco De Matteis, Pasquale Bencivenga, Mattia Zizi, Antonino Del Prete ............................................SS05 - 40

Seismic vulnerability of the Strada dei Parchi viaducts
Mario P. Petrangeli, Luigi Fieno, Luca Bartoccini ...................................................................................................SS05 - 49

Seismic assessment of Maillart-arch-type Bridge: the case study of Viadotto 
Olivieri in Salerno

Laura Giovanna Guidi, Antonello De Luca ..............................................................................................................SS05 - 61

Retrofit strategies for Maillart-arch-type bridge: the case study of Viadotto 
Olivieri in Salerno

Antonello De Luca, Laura Giovanna Guidi ..............................................................................................................SS05 - 74

Preliminary probabilistic assessment of the seismic response of link slab viaducts
Lucia Minnucci, Fabrizio Scozzese, Sandro Carbonari, Andrea Dall’Asta, Fabrizio Gara .............................SS05 - 84

Cloud Computing Strategies for Health Monitoring of Bridge Structural Systems
Marco Furinghetti, Alberto Pavese .............................................................................................................................SS05 - 94

A Decision Support System for the Emergency Management of Highways 
in the Event of Earthquakes

Sonia Giovinazzi, Maurizio Pollino, Vittorio Rosato, Paolo Clemente, Buffarini Giacomo, 
Luigi La Porta, Antonio di Pietro, Francesca Ciarallo , Mara Lombardi ........................................................ SS05 - 101

INTERAZIONE TERRENO STRUTTURA NEI PROBLEMI DI MODELLAZIONE 
E PROGETTAZIONE DI INFRASTRUTTURE

Coordinatori: Graziano Leoni, Francesco Silvestri, Francesca Dezi

Approximation of soil-pile foundation impedances and input motion in 
timedomain inertial superstructure analyses

Michele Morici, Lucia Minnucci, Sandro Carbonari, Francesca Dezi, Graziano Leoni ................................... SS06 - 2

Site effects on analytical fragility curves of bridge piers
Alessandra De Angelis, Maria Rosaria Pecce, Stefania Sica ...................................................................................SS06 - 11



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Soil-Structure-Interaction applied to the analysis of a highway bridge
Petracca Massimo, Maurizio Bottini, Luca Sallese, Corrado Marano, Fausto Di Francesco, Guido Camata ..........SS06 - 22

Soil-structure interaction dynamic analysis of MRF (moment resisting 
frame) and CBF (concentrically braces frame) steel structures

Victoria Aprile, Alessandro Pagliaroli, Giuseppe Brando ......................................................................................SS06 - 31

Field tests on a soil-foundation-structure system subjected to scour
Enrico Tubaldi, Rosa Lupo, Stergios Mitoulis, Sotiris Argyroudis, Fabrizio Gara, 
Laura Ragni, Sandro Carbonari, Francesca Dezi .....................................................................................................SS06 - 41

Shaking Table tests on Integral Bridge model including Soil-Structure Interaction
Gabriele Fiorentino, Cihan Cengiz, Flavia De Luca, Bruno Briseghella, Davide Lavorato, 
George Mylonakis, Anastasios Sextos, Camillo Nuti ..............................................................................................SS06 - 47

An innovative seismic SSI zonation for the city of Catania (Italy)
Glenda Abate, Simone Bramante, Sebastiano Corsico, Salvatore Grasso, Maria Rossella Massimino .............SS06 - 55

Performance assessment of RC petrochemical pipe racks including SSI-effects
Luigi Di Sarno, George Karagiannakis .......................................................................................................................SS06 - 66

STIMA DELLE PERDITE E ANALISI DEI COSTI DI RICOSTRUZIONE POST SISMA
Coordinatori: Marco Di Ludovico, Ciro Del Vecchio

Empirical damage and repair costs for the assessemnt of seismic loss scenarios
Marco Di Ludovico, Giuseppina De Martino, Andrea Prota, Gaetano Manfredi ............................................. SS07 - 2

Use of empirical fragility curves for assessing seismic risk at the national scale
Annalisa Rosti, Carlo Del Gaudio, Marco Di Ludovico, Guido Magenes, Andrea Penna, 
Maria Polese, Andrea Prota, Paolo Ricci, Maria Rota, Gerardo Mario Verderame .........................................SS07 - 14

A suite of data-based seismic consequence assessment tools for precast 
buildings - Results of research project DatA ESPerT

Leonardo Rossi, Sreelakshmy Rajan ...........................................................................................................................SS07 - 26

The role of damage extent in the estimation of direct economic losses of 
existing RC buildings

Vincenzo Manfredi, Angelo Masi, Giuseppe Nicodemo, Andrea Digrisolo, 
Giuseppe Santarsiero, Giuseppe Ventura ..................................................................................................................SS07 - 36

Repair costs of infills and partitions and correlation with earthquake 
damage for R.C. buildings

Ciro Del Vecchio, Marco Di Ludovico, Andrea Prota ...........................................................................................SS07 - 46

Simplified displacement-based economic loss assessment of single-story 
steel buildings: simplified vs. full 3D models

Gaetano Cantisani, Gaetano Della Corte .................................................................................................................SS07 - 56



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Derivation of empirical fragility curves for residential masonry buildings
Annalisa Rosti, Maria Rota, Guido Magenes, Andrea Penna ...............................................................................SS07 - 65

A model for seismic usability assessment of unreinforced masonry buildings
Maria Zucconi, Rachele Ferlito, Luigi Sorrentino ...................................................................................................SS07 - 74

Post-earthquake reconstruction of the city of L’Aquila: case histories of the 
Special Office, beyond the parametric costs

Salvatore Provenzano, Silvia Baldassarre, Cristiano Michele Fabrizio, Alessio Proietti, Francesco Tarantino .........SS07 - 85

Building aggregates of historical centers: damage analysis and preliminary 
remarks on reconstruction costs of the Municipalities of the Crater 
affected by the 2009 L’Aquila earthquake

Raffaello Fico, Giuseppina De Martino, Adriana Marra, Dario Pecci, Antonio Sabino, 
Marco Di Ludovico, Antonio Mannella, Elena Speranza, Andrea Prota, Mauro Dolce ................................SS07 - 93

A simplified methodology for seismic repair costs assessment in RC 
buildings: an application to L’Aquila 2009 event

Carlo Del Gaudio, Maria Teresa De Risi, Gerardo Mario Verderame ............................................................ SS07 - 104

Using the empirical evidences of the 2012 Emilia-Romagna earthquake 
for assessing the convenience of seismic retrofitting measure on long-span-
beam structures

Leonardo Rossi, Marco Mezzi, Fabrizio Comodini, Davide Parisi, Gabriella Ruggieri ............................... SS07 - 115

Preliminary correlation analysis between costs of repair and strengthening 
works after the 1979 earthquake and empirical damage observed after the 
2016 seismic sequence in masonry buildings in the historical centre of Norcia

Romina Sisti, Chiara Quintaliani, Marco Di Ludovico, Alessandro De Maria, 
Andrea Prota, Antonio Borri .................................................................................................................................... SS07 - 125

MODELLAZIONE DI STRUTTURE MURARIE RINFORZATE CON FRP-FRCM
Coordinatori: Lidia La Mendola, Giovanni Minafò, Alessia Monaco

Numerical simulations of single-lap shear tests on carbon FRCM
Francesco Saverio Murgo, Francesca Ferretti, Claudio Mazzotti .......................................................................... SS08 - 2

A numerical study on the effect of the interface material model on the 
tensile behaviour of FRCM strips

Giovanni Minafò, Maria Concetta Oddo, Alessia Monaco, Jennifer D’Anna, 
Calogero Cucchiara, Lidia La Mendola ....................................................................................................................... SS08 - 9

FRCM for the in-plane shear strengthening of masonry panels with 
irregular texture

Marta Del Zoppo, Gennaro Maddaloni, Marco Di Ludovico, Alberto Balsamo, Andrea Prota ..................SS08 - 18



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

FRCM composites for the out-of-plane retrofitting of masonry walls
Alessandro Bellini, Andrea Incerti, Anna Rosa Tilocca, Marco Savoia ..............................................................SS08 - 26

In-plane response of mortar plates strengthened by traditional or 
innovative reinforcement materials

Romina Sisti, Giulio Castori, Allen Dudine, Antonio Borri ................................................................................SS08 - 35

Shear Capacity of masonry panels strengthened by a TRM composite 
system made of hydraulic-lime mortar and flax textile

Giuseppe Ferrara, Carmelo Caggegi, Enzo Martinelli, Aron Gabor ...................................................................SS08 - 44

SVILUPPI NELL’IMPIEGO DI OPENSEES PER L’INGEGNERIA SISMICA
Coordinatori: Fabio Di Trapani, Paolo Castaldo, Cristoforo Demartino, Giuseppe Carlo Marano, Liborio Cavaleri

Implementation of an efficient 3D damage model for concrete and masonry
Massimo Petracca, Corrado Marano, Maurizio Bottini, Guido Camat ............................................................... SS09 - 2

A novel OpenSees element with improved friction model for Friction 
Pendulum System isolators

V. Quaglini, E. Gandelli, P. Dubini .............................................................................................................................. SS09 - 9

Seismic Performance of Existing RC Structures retrofitted with Hysteretic 
Devices

Federico Selvi, Laura Gioiella, Enrico Tubaldi, Paolo Castaldo ...........................................................................SS09 - 20

Flexure-shear interaction phenomena in seismic assessment of reinforced 
concrete frames

Angelo Pelle, Alessandro Rasulo, Davide Lavorato, Gabriele Fiorentino, 
Camillo Nuti, Bruno Briseghella .................................................................................................................................SS09 - 26

Optimal seismic retrofitting of reinforced concrete columns with steel 
jacketing technique: a pushover-based genetic algorithm approach

Marzia Malavisi, Fabio Di Trapani, Giuseppe Carlo Marano, Rita Greco ........................................................SS09 - 35

Combined IP/OOP parametric non-linear static analysis on RC frame 
buildings infilled with strengthened thin masonry panels

Massimiliano Minotto, Marco Donà, Nicolò Verlato, Enrico Bernardi, Francesca da Porto .......................SS09 - 45

Nonlinear static and dynamic assessment of the seismic performance of RC 
buildings considering the out-of-plane collapse of URM infills

Mariano Di Domenico, Paolo Ricci, Gerardo M. Verderame ..............................................................................SS09 - 59

Out-of-Plane fragility of infill walls with and without prior in-plane damage
Fabio Di Trapani, Sara Cirelli, Gabriele Bertagnoli, Marzia Malavisi, Marco Filippo Ferrotto ...................SS09 - 72

Risk assessment of bridge’s piers subjected to multiple earthquakes
Deborah Di Pilato, Enrico Tubaldi, Paolo Castaldo, Christian Malaga-Chuquitaype ...................................SS09 - 82



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Response of RC frames under pulse-like seismic ground motion: sensitivity 
analysis and relevance of the dominant pulse

Cristoforo Demartino, Giuseppe Quaranta, Fabrizio Mollaioli ..........................................................................SS09 - 88

TECNOLOGIE DI MONITORAGGIO SISMICO 
PER L’IDENTIFICAZIONE DEL DANNO POST-TERREMOTO

Coordinatori: Antonella D’alessandro, Ilaria Venanzi, Filippo Ubertini

Structural health after an earthquake: preliminary considerations on 
damage indices and MEMS accelerometers

Marco Bosio, Andrea Belleri, Paolo Riva, Giorgio Barzon, Daniele Comotti ..................................................... SS10 - 2

Integrated BIM-based Framework for Actual and Post-earthquake 
Structural Assessment of Existing Buildings

Gian Paolo Cimellaro, Marco Domaneschi, Valentina Villa, Ali Zamani Noori, 
Maria Vittoria Pietropinto, Alessandro Cardoni, Sebastiano Marasco ..............................................................SS10 - 11

Selection of the optimal updated model in multi-objective optimization 
problems

Federico Ponsi, Elisa Bassoli, Loris Vincenzi ............................................................................................................SS10 - 19

A novel identification procedure from ambient vibration data for buildings 
of the cultural heritage

Cristiano Bilello, Alberto Di Matteo, Annalisa Fersini, Chiara Masnata, 
Antonina Pirrotta, Salvatore Russotto .......................................................................................................................SS10 - 32

Damage detection and optimal sensor placement in health monitoring of 
“Collegiata di Santa Maria” in Visso (Central Italy)

Ersilia Giordano, Francesco Clementi, Alberto Barontini, Maria Giovanna Masciotta, 
Eleni Chatzi, Luís F. Ramos, Paolo-Amado Mendes ..............................................................................................SS10 - 44

Long-term dynamic monitoring and seismic response of the Milan Cathedral
Carmelo Gentile, Antonello Ruccolo.........................................................................................................................SS10 - 54

Sensors grid influence on damage detection for masonry towers. A 
numerical investigation based on the modal curvatures

Gianni Bartoli, Michele Betti, Barbara Pintucchi, Giacomo Zini ........................................................................SS10 - 63

Monitoring-based post-earthquake damage localization in an historic 
masonry tower using novelty analysis and surrogate modeling

Enrique García-Macías, Laura Ierimonti, Ilaria Venanzi, Alban Kita, Nicola Cavalagli, Filippo Ubertinia ........SS10 - 73

On the dynamics of the civic clock tower of Rotella (Ascoli Piceno) severly 
damaged by the Central Italy seismic sequence of 2016

Francesco Clementi, Angela Ferrante, Elisa Ribilotta, Gabriele Milani, Stefano Lenci ..................................SS10 - 81



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Leeb hardness experimental tests for mechanical characterization of 
structural steels

Giovanni Chiumiento, Gianmaria Di Lorenzo, Antonio Formisano .................................................................SS10 - 90

Recent results on the use of smart bricks for earthquake-induced damage 
detection in masonry structures

Antonella D’Alessandro, Andrea Meoni, Filippo Ubertini ............................................................................... SS10 - 104

Assessment of the rigid behaviour of diaphragms from ambient vibration 
measurements: application to masonry buildings in pre and post-
earthquake conditions

Daniele Sivori, Serena Cattari, Marco Lepidi ........................................................................................................ SS10 - 112

Distributed Measurements in Reinforced Concrete Beam
Marco Domaneschi, Gian Paolo Cimellaro, Farhad Ansari, Sebastiano Marasc ........................................... SS10 - 122

Experimental detection of the residual prestressing level in pre-tensioned 
and post-tensioned reinforced concrete beams by means of non-
destructive tests

Michele Frizzarin, Flora Faleschini, Mariano Angelo Zanini, Paolo Franchetti, Carlo Pellegrino ........... SS10 - 130

Results of the dynamic monitoring of a school in Camerino (MC) during 
aftershocks of Central Italy Earthquake

Davide Arezzo, Elisa Speranza, Sandro Carbonari, Fabrizio Gara .................................................................... SS10 - 138

Monitoring systems for damage detection of RC buildings in seismic area
Valeria Pepe, Maria Rosaria Pecce ............................................................................................................................ SS10 - 146

Seismic damage assessment of precast reinforced concrete buildings based 
on monitoring data

Laura Ierimonti, Ilaria Venanzi, Filippo Ubertini, Annibale Luigi Materazzi ............................................... SS10 - 153

LA NUOVA GENERAZIONE DI EDIFICI RESILIENTI A BASSO DANNEGGIAMENTO
Coordinatori: Fabio Freddi, Massimo Latour, Gianvittorio Rizzano

Seismic response of RC frames with HSTC beams endowed with friction 
damper devices

Salvatore Pagnotta, Piero Colajanni, Lidia La Mendola, Alessia Monaco ........................................................... SS11 - 2

Seismic performance of a hybrid frame equipped with Innovative plug-
andplay joint

Arash poursadrollah, Mario D’Aniello, Raffaele Landolfo, Attilio De Martino ..............................................SS11 - 13

Design of friction connections in R.C. structures with hybrid steel-
trussedconcrete beams

Piero Colajanni, Lidia La Mendola, Alessia Monaco, Salvatore Pagnotta .........................................................SS11 - 20



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

Preliminary studies on a prefabricated hybrid steel-concrete seismic-
resistant wall

Quintilio Piattoni, Alessandro Zona, Fabio Freddi, Graziano Leoni, 
Andrea Dall’Asta, Alessio Argentoni .........................................................................................................................SS11 - 29

Assessment of the behaviour of traditional (RBS) and innovative 
(FREEDAM) beam-to-column connections on a real scale steel structure 
submitted to pseudo-dynamic tests

Sabatino Di Benedetto, Antonella Bianca Francavilla, Massimo Latour, 
Giovanni Ferrante Cavallaro, Vincenzo Piluso, Gianvittorio Rizzano ...............................................................SS11 - 39

Design and seismic assessment of MRFs and D-CBFs equipped with 
frictional connections

Rosario Montuori, Elide Nastri, Vincenzo Piluso, Simona Streppone ...............................................................SS11 - 50

Experimental analysis of low-damage dissipative column base joints 
equipped with self-centring systems

Antonella Bianca Francavilla, Massimo Latour, Gianvittorio Rizzano, 
A. Santiago, L. Simoes da Silva .....................................................................................................................................SS11 - 60

Design And Analysis Of A Steel Seismic Resilient Frame Equipped With 
Self- Centering Column Bases With Friction Devices

Elena Elettore, Fabio Freddi, Massimo Latour, Gianvittorio Rizzano ...............................................................SS11 - 69

Rocking Damage-Free Steel Column Base with Friction Devices: Design, 
Numerical and Experimental Evaluation

Fabio Freddi, Christoforos Dimopoulos, Theodore L. Karavasilis .....................................................................SS11 - 80

METODOLOGIE PER LA VALUTAZIONE DEL RISCHIO SISMICO 
E DELLA RESILIENZA DEGLI IMPIANTI INDUSTRIALI

Coordinatori: Silvia Alessandri, Daniele Corritore

Seismic risk assessment and management in major hazard industrial plants
Alessandra Marino, Mariano Ciucci, Linda Barbieri Vita, Gianluca Quinci ...................................................... SS12 - 2

Seismic risk mitigation in industrial plants with structural fastening systems
Daniele Corritore, Francesca Roscini, Davide Calisti ............................................................................................SS12 - 12

On the resilience calculation of process plants in seismic regions based on 
Monte Carlo Simulation

Bledar Kalemi, Daniele Corritore, Antonio C. Caputo, Fabrizio Paolacci .......................................................SS12 - 20

A short-cut methodology for the selection of critical units in major-hazard 
plants under seismic loading

Silvia Alessandria, Riccardo Bandinib, Daniele Corritorea, Fabrizio Paolaccia, Maria Giulia Sotgiu .........SS12 - 30



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

A surrogate model for fragility analysis of unanchored storage tanks in 
seismic prone-areas based on Gaussian process modelling

Hoang Nam Phan, Fabrizio Paolacci ..........................................................................................................................SS12 - 42

Seismic failure modes and damage state/loss of containment relationship 
of industrial equipment

Silvia Alessandria, Daniele Corritorea, Fabrizio Paolaccia ....................................................................................SS12 - 52

VALUTAZIONI DI VULNERABILITÀ A LARGA SCALA DELLE SCUOLE 
E ALTRI EDIFICI STRATEGICI O RILEVANTI

Coordinatori: Serena Cattari, Angelo Masi

A simplified procedure for seismic risk assessment of masonry school buildings
Gianfranco De Matteis, Pasquale Bencivenga ............................................................................................................ SS13 - 2

The role of dynamic testing in rapid screening of seismic vulnerability of 
strategic reinforced concrete buildings

Nicola Varriano, Carlo Rainieri, Danilo Gargaro, Giovanni Fabbrocino, Antonio Cardillo........................SS13 - 12

A priority-ranking procedure to assess seismic vulnerability of school 
buildings at territorial scale

Elisa Saler, Pietro Carpanese, Valentina Pernechele, Francesca da Porto ..........................................................SS13 - 22

Seismic overall simplified strategies for vulnerability assessment of 
healthcare structures

Alessandra Gubana, Salvatore Noè, Massimo Melotto, Luca De Cillia, Stefano Barelli, 
Simone Pascolat, Giovanni Rinaldin ..........................................................................................................................SS13 - 33

Structural and damage data analysis of a stock of URM schools struck by 
the 2016/2017 Central Italy earthquake

Daria Ottonelli, Sara Alfano, Serena Cattari, Marco Di Ludovico, Andrea Prota ..........................................SS13 - 43

Seismic assessment of school buildings: analysis of structural types and vulnerability
Andrea Digrisolo, Angelo Masi, Vincenzo Manfredi, Giuseppe Santarsiero, Giuseppe Ventura .................SS13 - 54

Analysis of the first results of the seismic vulnerability programme of 
schools in Abruzzo: state of implementation and issues emerged

Antonio Sabino, Maria Basi, Adriana Marra, Antonio Mannella ........................................................................SS13 - 64

Classification of Friuli-Venezia Giulia masonry school buildings for seismic 
risk models purposes

Gattesco Natalino, Boem Ingrid ..................................................................................................................................SS13 - 79

Pushover analysis of reinforced concrete framed structures: comparison 
between response obtained using beam or multi-layered shell elements

Beatrice Belletti, Simone Ravasini, Francesca Vecchi .............................................................................................SS13 - 87



XVIII CONVEGNO ANIDIS
ASCOLI  PI CENO 2 0 1 9
L’ i ngegner i a si smi ca i n I t al i a

15- 19  Set t embre

An integrated design approach for the retrofit of existing RC school buildings
Ciro Del Vecchio, Raffaele Frascadore, Costantino Menna, Gerardo Maria Mauro, 
Marco Di Ludovico, Luigi Di Sarno, Nicola Bianco, Andrea Prota, Mauro Dolce .........................................SS13 - 97

PELL-Seismic-School: integrated, standardized and interoperable platform 
supporting the seismic vulnerability assessment of Italian schools

Mauro Annunziato, Laura Blaso, Giacomo Buffarini, Paolo Clemente, Sonia Giovinazzi, 
Claudia Meloni, Stefano Pampanin, Stefano Pizzuti, Maurizio Pollino, Vittorio Rosato .......................... SS13 - 110

The CHeRiSH project: towards a multilevel, multi-hazard risk assessment 
framework for cultural heritage assets in the Philippines

Giacomo Sevieri, Sabrina Di Stasio, Kieran O’Sullivan, Carmine Galasso ..................................................... SS13 - 119

A procedure for prioritization of seismic risk mitigation actions. The case 
study of schools buildings in Calabria region

Petrungaro Giovanna, Iiritano Giuseppe, Caruso Mariachiara, Di Ludovico Marco, Prota Andrea ............ SS13 - 131

Preliminary fragility analysis of a r.c. frame school building retrofitted by 
an external dissipative system

Laura Gioiella, Laura Ragni, Fabrizio Gara, Andrea Dall’Asta .......................................................................... SS13 - 141

Macroelement modelling of a monitored URM school building accounting 
for seismic damage accumulation

Francesco Graziotti, Marco Solenghi, Gabriele Guerrini, Andrea Penna ....................................................... SS13 - 148


