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Repair and strengthening techniques 
(I)

Interdisciplinary projects and case studies 
(I)

Durability and sustainability

10:30

AUDITORIUM ROOM  A ROOM  B

140 A TRM-based compatible strengthening solution for rammed earth heritage: investi-
gation of the bond behavior
A. Romanazzi, D. V. Oliveira and R. A. Silva

260 Diagnosis and Structural Assessment of the Fortress and Convent of Ínsua de São 
Isidro
F. Navia, S. Granda, S. López, E. Ramírez, R. Ramírez, L. R. Ramos and N. Mendes

458 Aging tests to assess the durability of building materials to salt crystallization - 
towards a more realistic and effective use of sodium sulfate
K. Macwilliam and C. Nunes

123 Mix Proportion and Engineering Behavior of San-Ho-Tu Building Material for An-
cestral Temples and Clan Houses
C.-J. Chang, T.-P. Chang, C.-T. Chen and Y.-W. Liu

242 In favour of collaborative research methodologies. The case of the Architectural 
Design for the Renewal of São Francisco de Real Convent, in Braga, Portugal.
M. M. Oliveira, J. P. Fonte and J. P. Silva

429 The Effects of Bird Excrements on Copper and Bronze
K. Balogh

111 Proposal of a CLT reinforcement of old timber floors
T. Descamps, B. Roensmans, L. Van Parys and J. Branco

221 Using earthquake-induced damage on historical constructions for the detection of 
the basic seismological parameters of historical earthquakes
S. Mavroulis, A. Grambas, V. Alexoudi, I. Taflampas, P. Carydis and E. Lekkas

315 Historic surfaces’ consolidation - multiple treatments. Captured history of changes 
and advancement in the field of conservation via microstructural consolidation
A. Defus and M. Realini

98 External post-tensioning system for the strengthening of historical stone masonry 
bridges
A. Jimenez Rios and D. O´dwyer

201 Compressive strength of fired-clay brick with variations in composition of rice husk 
ash compared with ancient bricks in Dvāravatī peroid, Northeast Thailand
K. Trakoolngam, S. Promkotra and T. Kangsadan

292 Salt induced degradation on FRP-brick masonry bond
C. Gentilini, E. Franzoni, M. Santandrea and C. Carloni

84 Full-scale pull-down tests on a two-storied rammed earth building with possible 
strengthening interventions
K. Shrestha, T. Aoki, T. Konishi, M. Miyamoto, J. Zhang, N. Takahashi, N. Yuasa, T. 
Aramaki and P. Wangmo

197 The medieval grange of Cuna – Siena (Italy)- interdisciplinary studies on masonry 
structures
E. Manzoni, F. Casarin, F. Gabbrielli, M. Giamello, E. Giorgi, A. Dusi, A. Magrini, F. 
Randazzo and S. Dandria

292 Durablity Modeling to Determine Long Term Performance of Historic Concrete 
Structures
G. Crevello, P. Noyce and I. Matteini

61 Experimental investigation of the structural response of adobe buildings to lateral 
loading before and after the implementation of compatible grout repairs
R. Illampas, R. A. Silva, D. C. Charmpis, P. B. Lourenço and I. Ioannou

178 The Unique Baroque Carousel in Hanau, Germany - Renovation, Restauration and 
Rebuilding of Movement 
B. Mittnacht

240 Comfort assessment of heritage buildings in Cuenca-Ecuador
J. Guerra Galán, J. D. Heras Barros, V. Orellana Gutierrez and V. Heras Barros

19 Strengthening of masonry vaults with Textile Reinforced Mortars
S. De Santis, F. Roscini and G. de Felice

121 Automatic Primitive Extraction on 3D Mesh of Historical Buildings 
C. Pérez-Sinticala, R. Janvier, X. Brunetaud, S. Treuillet, R. Aguilar and B. Castañeda

55 Extensive renovation, modernization and redevelopment of the Helsinki Olympic 
Stadium in Finland
K. Avellan and E. Belopotocanova

427 Utilize shape memory alloys for the structural intervention of historical structures
B. Forrest and R. El-Hacha

117 The Lossetti Tower in Beura-Cardezza (Italy): structural assessment and rehabilita-
tion of a historical dry stone masonry building
F. Monni, E. Quagliarini and S. Lenci

443 Study on carbonation initiated by organics in traditional lime mortar
S. Jayasingh and T. Selvaraj

245 Evaluation of compressed lime plaster tadelakt as a protective covering for earth 
structures
B. Diaz

74 Reshaping the villa - Complex intervention in a 1930’s modernist structure
I. Andreescu, M. Mosoarca and D.- R. Dinu

369 Experimental characterization of the weathering of stone masonry due to wet and 
dry cycles and salt crystallization
S. Graus Quevedo, G. Vasconcelos and C. Palha

144 Sustainable buildings: the rehabilitation project
C. Maia and B. Dias

66 Historical and structural analysis of a deteriorated reinforced concrete structure: 
student residence Camilo Torres in Leuven (Belgium)
C. Van Steen, L. Koptsopoulou and E. Verstrynge

9 Graphics of rigidity compatibility of composing members of isostatic and hyperstatic 
structures
C. Fonseca

12:30

Tuesday September 11, 2018 Parallel sessions 10:30 - 12:30
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Repair and strengthening techniques 
(II)

Interdisciplinary projects and case studies 
(II)

Vulnerability and risk analysis regarding natural and man-made     
(I)  

13:30

AUDITORIUM ROOM  A ROOM  B

377 Characteristics and Preservation of Civilian Conservation Corps Construction in the 
United States
J. Feinberg and M. Schuller

367 Safety of the Architectural Heritage: structural assessment of the Zuccaro’s Tower in 
Mantua
A. Saisi, S. Terenzoni, A. Ruccolo and C. Gentile

161 Bartolomeo Ammannati’s Fountain: comparisons between different numerical 
models
B. Pintucchi, T. Rotunno, M. Tanganelli and S. Viti

308 Numerical study of NSM FRP Strengthened Masonry walls
X. Wang, C. C. Lam, V. P. Iu and K. P. Kou

365 Sensitivity and Preliminary analyses for the Seismic Assessment of Ardinghelli 
Palace
J. Haddad, S. Cattari and S. Lagomarsino

93 Seismic vulnerability scenarios for Timisoara, Romania
I. Apostol, M. Mosoarca, N. Chieffo and E. Onescu

303 Safeguarding and Strengthening of the Western Eivan on World Heritage Site 
Takht-e Soleyman (Islamic Republic of Iran)
C. Fuchs, T. Burkert, W. Jaeger and L. Korn

322 Restoration of the Ottoman bath on Kastellorizo
F. Chalvantzi and K. Toumpakaris

91 Seismic assessment of the palace of priors in Perugia
G. Castori, M. Corradi, A. Borri, R. Sisti and A. De Maria

244 Patterns of earthquake damage to Korean stone pagoda and seismic hazard 
mitigation techniques
D. M. Kim, C. Park and H. S. Kim

275 Importance of environmental monitoring, after the rehabilitation of heritage 
masonry buildings in seismic zone: case study
M. C. Domizio, N. G. Maldonado, L. Fernández Luco and A. P. Arena

81 Seismic vulnerability assessment of unreinforced masonry churches in central 
Chile
N. Palazzi, L. Rovero, U. Tonietti, J. C. de La Llera and C. Sandoval

225 Repair of an arched masonry construction for a historic bridge intervention
B. Gigla

503 Experimental dynamic behavior of historical buildings at scale model: San 
Raymundo church, Guatemala
R. Torres, A. Blanco, J. De Paz and J. Campo

72 Sacral buildings in Slovenia – seismic risk assessment through simplified 
methodologies
A. Štampfl and V. Bosiljkov

159 Influence of masonry texture on the shear strength of frcm reinforced panels
A. Incerti, A. R. Tilocca, F. Ferretti and C. Mazzotti

451 Structural balance of historical aggregates
M. Mosoarca, V. Stoian, M. Florea and M. Niculescu

71  Flooding pedestrians’ evacuation in historical urban scenario: a tool for risk 
assessment including human behaviors
G. Bernardini, M. Postacchini, E. Quagliarini, M. D’Orazio and M. Brocchini

253 Possibilities of Using Fiber Reinforced Mortar and Textile Reinforced Mortar for 
Strengthening Masonry Columns in Rehabilitation Projects
D. Bocan, C. Bocan and A. Keller

442 Production of organic lime mortar to adapt CO2 for construction of scared groves @ 
Auroville, Puducherry, India.
S. S. Pradeep and T. Selvaraj

70 Investigating exposure in historical scenarios: how people behave in fires, 
earthquakes and floods
G. Bernardini, E. Quagliarini and M. D’Orazio

143 Mechanical behavior of polyurethane adhesives applied to timber joints in repair of 
historical timber structures
A. Kwiecień, K. Rodacki, B. Zając and T. Kozik

433 The restoration of the Skokloster Castle roof structure
C. Thelin and F. Höst

36 Seismic vulnerability and risk assessment of historic constructions: the case of 
masonry and adobe churches in Italy and Chile
D. Díaz Fuentes, M. Laterza and M. D’Amato

153 In-plane behaviour of timber diaphragms retrofitted with CLT panels
E. Rizzi, M. Capovilla, M. Piazza and I. Giongo

388 Preliminary structural diagnosis of the Sacsamarca church in Peru using 
photogrammetry and IR thermography
C. Briceño, M. Gonzáles, S. Moreira, C. Yaya and R. Aguilar

483 An Extensive Survey of the Historic Center of Cusco for its Seismic Vulnerability 
Assessment
G. Brando, M. Peruch, C. Mazzanti, E. Spacone, S. K. Sovero Ancheyta and N. 
Tarque

498 Structural rehabilitation of Santa Maria de los Reyes convent. Seville (Dpain)
L. Diaz de La Cruz, Á. Rozas, P. Vilchez and J. Herrera

167 Enhancing Livability through Universal Usability: A Case of City Palace Museum of 
Udaipur, India
S. Vardia, R. Khare and P. Khan

24 Rummage For A Sustainable Earthquake Resistant Solutions, “Construction 
Techniques & Technologies” Practicing In The Affected Areas Of Northern 
Pakistan, After The Great Earthquake October 8th, 2005
M. W. Shah, A. A. Khan, I. Ali, W. Khattak, Q. A. Shah, M. A. Shah, L. Shah and S. M. 
Khan15:30

Tuesday September 11, 2018 Parallel sessions 13:30 - 15:30
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Repair and strengthening techniques 
(III)

Interdisciplinary projects and case studies 
(III)

Vulnerability and risk analysis regarding natural and man-made 
(II)

16:00

AUDITORIUM ROOM  A ROOM  B

378 Structural Upgrade of Steel Stub Girders
K. Vazquez Vilchis

52 Framework for a Maintenance-focused Conservation System
A. Cruz

478 Simplified assessment of the seismic vulnerability of churches after the 2009 
L’Aquila earthquake
G. De Matteis, G. Brando and V. Corlito

490 Use of mortar plaster and reinforcement for repairing and stiffening of historical 
construction in Brazil
R. M. Da Silva, L. F. Cyrino and A. B. Cintra De Grandi

7 The Sobrado Valim Rehabilitation Project
G. Parsekian, D. Barreto, M. Carrilho, V. Domschke and F. Fonseca

477 Preliminary analysis of the effects of centro-italia earthquake on one nave 
churches
G. De Matteis and M. Zizi

472 SRG composite systems for strengthening masonry structures: from laboratory to 
field applications
P. Casadei and P. Girardello

157 Promoting vernacular architecture, a basis for Building Back Safer? A Case study 
from Nepal
E. Crété, S. Yadav, Y. Sieffert, M. Hajmirbaba, J. Hosta, M. Ferreira Mendes, O. 
Moles, P. Shrestha and P. Garnier

311 An interdisciplinary approach for the seismic vulnerability assessment of historic 
masonry buildings. The case study of the ex Jesuits College in Amantea (Italy)
R. S. Olivito, S. Porzio and A. Tedesco

430 A comparison between the bond behavior of SRP and SRG strengthening systems 
applied to a masonry substrate
M. Santandrea, C. Carloni, G. Baietti and S. Kahangi Shahreza

266 Durability, Sustainability and Restorability of the Saudi Desert Village of Historic 
al-Ghat
H. Mortada

226 Seismic vulnerability of old Italian railway stations
M. Rota, A. Galasco, A. Penna, G. Magenes and M. Tondelli

396 Experimental study of the structural behavior of two-leaf masonry wall with and 
without confinement
M. Puma, E. Guerrero, J. Copa and F. Copa

467 Implementation of a Web Platform to Present Real Time Dynamic Monitoring Data 
from Heritage Structures
D. Fosca, P. Porcel, G. Zonno, B. Castañeda and R. Aguilar

188 Vulnerability assessment of monumental masonry structures including 
uncertainty
S. Saloustros, L. Pelà, F. R. Contrafatto, P. Roca and I. Petromichelakis

41 Correction of the pattern of subsidence and restoration of the structural integrity of 
the old San Agustín temple in Mexico city
A. Sánchez Ramírez and R. Meli

384 Example applications of satellite monitoring for post-tunnelling settlement damage 
assessment for the Crossrail project in London
G. Giardina, P. Milillo, M. J. Dejong, D. Perissin and G. Milillo

172 Fragility Curves for the Assessment of the Seismic Vulnerability of Unreinforced 
Masonry Structures based on a Discrete-Macro Modelling Approach
C. Chácara, P. B. Lourenço, F. Cannizzaro, B. Pantò and I. Caliò

471 Revaluation of historical buildings with timber-concrete composite in compliance 
with fire resistance demands
K. Holschemacher and U. Quapp

42 Protection and monitoring of three temples close to the excavation of a tunnel in 
Guadalajara, Mexico
R. Meli and A. R. Sánchez Ramírez

252 Defining Behavioral Pattern for Historical Buildings in Izmir, Turkey
K. Korkmaz and S. Beeson

17:30

Tuesday September 11, 2018 Parallel sessions 16:00 - 17:30
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Inspection, non-destructive and laboratory testing 
(I)

Numerical modeling and structural analysis 
(I)

Structural health monitoring

10:30

AUDITORIUM ROOM  A ROOM  B

195 Experimental characterization of mechanical behaviour of existing tabique walls 
under compressive and shear loading
J. Padrão, A. Arede, J. M. Guedes and J. Pinto.

113 Finite Element Thrust Line Analysis (FETLA) based sensitivity analysis of the thrust 
line of a masonry dome with tension rings
S. Ghosh, M. N. Varma and G. Milani

492 Structural Health Monitoring and Assessment of Seismic Vulnerability of Historic 
Monuments on the Great Silk Road Based on Laser Scanning
S. Takhirov, A. Gilani, B. Quigley and L. Myagkova

185  Estimation of churches frequencies based on simplified geometry parameters
S. López, L. Ramos, M. Laterza and P. Lourenço

109 19th Century Iron Dome Structures in the Vienna Hofburg. An Insight into the 
Simplified Structural Assessment of that Period and its Evaluation using modern 
Engineering Software
G. Hochreiner and G. Styhler-Aydin

479 Structural analysis and monitoring of an 11th century shipwreck
S. Bas, O. Karakus, O. Ceylan and A. Ilki

156 Influence of geometry of cylindrical samples in the mechanical characterization of 
existing brickwork
J. Segura, L. Pelà and P. Roca

106 Finite element modelling and limit analysis of Fastnet lighthouse under impulsive 
ocean waves
A. Pappas, D. D’Ayala, A. Antonini and A. Raby

413 Long-term vibration measurements to enhance the knowledge of a historic bell-
tower
C. Gentile, A. Ruccolo and A. Saisi

132 Structural behaviour of dry stack stone corbelled vaults under lateral support 
movement
P. Naik and A. Menon

97 Simulation of Masonry Arch Bridges using 3D Discrete Element Modeling
B. Pulatsu, E. Erdogmus and P. B. Lourenço

323 Environmental and dynamic remote monitoring of historical adobe buildings: the 
case study of the Andahuaylillas church in Cusco, Peru
G. Zonno, R. Aguilar, B. Castañeda, R. Boroschek and P. B. Lourenço

115 A proposed test to evaluate efflorescence potential of ceramic blocks
A. Baptista, A. Carneiro, G. Parsekian and F. Fonseca

96 Influence of the thickness of vaults and buttresses in the structural response of 
Mexican Colonial temples
M. M. Chávez and F. Peña

279 Static and Dynamic investigation of the Taro masonry bridge in Parma, Italy
A. Benedetti, C. Camilla, G. Pignagnoli and M. Tarozzi

76 Investigation of the shear-sliding behavior of masonry through shove test: 
experimental and numerical studies
F. Ferretti, S. Jafari, R. Esposito, J. G. Rots and C. Mazzotti

75 Numerical Analysis of Settlement-Induced Damage to a Masonry Church Nave 
Wall
L. Bejarano-Urrego, E. Verstrynge, A. Drougkas, G. Giardina, M. Bassier, M. 
Vergauwen and K. Van Balen

305 Strategy of Structural Monitoring of Heritage Structures for Phase 1B for Jaipur 
Metro
S. Mehendale, A. Lambah, A. K. Saxena, A. K. Saxena and S. Takekar

45 Laboratory and in Situ Calibrations of New Flat Jack Methods for Assessing 
Masonry Shear Characteristic
D. Foppoli and A. Armanasco

49 Numerical modeling of hypothetical quincha walls on Samaipata Rock
J. Kosciuk and J. Kogut

134 Monitoring, Assessment and Diagnosis of Fraeylemaborg in Groningen, 
Netherlands
D. Dais, E. Smyrou, I. E. Bal and J. Pama

38 Inspection of seismic damage and conservation conditions in modern school 
buildings in Chile
C. Torres and P. Rojas

46 Numerical modeling of crack propagation in masonry structures
R. Napolitano, M. Hess, R. Coe-Scharff and B. Glisic

119 Health monitoring with acceleration measurement for maintenance and 
management in World Heritage Angkor Wat
N. Kurata, K. Hattori and K. Temma

16 Enhancement of the identification of historical timber element’s local stiffness 
based on resistance drilling measurements
N. Van Roy, E. Verstrynge and K. Van Balen

29 Finite element modelling of cross-wall ties in multi-wythe walls
M. El Rayes and N. Shrive

90 The influence of bell’s swaying on neo-gothic cathedral
S. Urushadze and M. Pirner

241 Experimental characterization of solid clay bricks: correlations among mechanical 
properties
E. Garbin, M. Panizza and M. R. Valluzzi

15 Structural assessment of old masonry dams
L. Robles and F. Pena

12:30

Wednesday September 12, 2018 Parallel sessions 10:00 - 12:30

SAHC 2018 CONFERENCE PROGRAM  5/10Version 1.0 (26/07/2018)



Inspection, non-destructive and laboratory testing 
(II)

Numerical modeling and structural analysis 
(II)

New technologies and techniques 
(I)

13:30

AUDITORIUM ROOM  A ROOM  B

237 Mechanical characterization of masonry typologies in israel via flat jack tests
F. Casarin, M. Ronen, Y. Schaffer, R. Italia, M. Dalla Benetta, M. Kyler and E. 
Cescatti

146 Analysis of the Dome of India’s Presidential Residence
C. A. Aranha, A. Menon and A. K. Sengupta

208 Stop-splayed scarf-joint reinforcement with timber pegs behaviour
C. Ceraldi, M. Lippiello and A. Costa

214 Structural characterization of quarry stone in experimental testing using digital 
image correlation as a non-destructive technique
L. Pérez-Pinedo, H. Badillo-Almaráz and J. Rodríguez-Rodríguez

136 Three-dimensional numerical modelling of historical masonry structures affected 
by tunnelling-induced settlements
A. Amorosi, D. Boldini, G. de Felice, W. G. Lasciarrea and M. Malena

193 Parameterization of structural faults in large historical constructions for further 
structural modelling thanks to laser scanning technology and computer vision 
algorithms
A. Sánchez-Rodríguez, B. Riveiro, I. Puente, B. Conde, N. Mendes, M. Cabaleiro and 
P. Lourenço

213 Seismic Behaviour of Timber-Laced Masonry Structures in the Himalayan Belt
D. Dhandapany and A. Menon

131 Assessment of the structural damage on the former San Agustin temple using 
numerical modelling
H. Badillo-Almaraz, A. Orduña-Bustamante, O. Quintero-Sifuentes and J. Orozco-
Rojas

187 Application of digital close-range photogrammetry to the modeling of heritage 
structural elements for its analysis by FEM
M. A. Soto-Zamora, I. E. Vizcaíno-Hernandez, R. A. Díaz-Zeledon and J. D. J. 
Velasco-González

209 From Brick to Element: Investigating the Mechanical Properties of Calcium 
‎Silicate Masonry 
S. Jafari, R. Esposito and G. Jan Rots

130 Structural Behaviour of Gopurams in South Indian Temples
S. Sharma, A. Menon, H. Haridasan and S. J. Samson

155 On the use of sound spectral analysis for the in situ assessment of structural timber
D. Riccadonna, G. Schiro, D. Casagrande, M. Piazza and I. Giongo

205 A XVth century façade: the case study of Palazzo Raimondi in Cremona
A. G. Landi

126 Tracking of localized cracks in the finite element analysis of masonry walls
S. Saloustros, L. Pelà, M. Cervera and P. Roca

142 The strength of wooden (timber)-glass beams combined with the polyurethane 
adhesive - DIC and finite element analysis
K. Rodacki, B. Zając, A. Kwiecień, M. Tekieli and K. Furtak

204 Estimation of mortar compressive strength based on specimens extracted from 
masonry bed joint
D. Łątka, S. Seręga and P. Matysek

295 Nonlinear parametric static analysis of rubble stone masonry walls in Lisbon
M. Ponte, J. Milosevic and R. Bento

85 Numerical modeling of tube-jack and flat-jack tests in an unreinforced masonry 
wall with a regular typology
E. Manning, L. F. Ramos and F. M. Fernandes

246 Internal geometrical characterization of stone masonry walls using electrical 
resistivity tomography
R. Padilla Ceniceros, J. Pacheco Martínez, M. Hernández Marín, J. Á. Ortiz Lozano 
and E. E. Orenday Tapia

256 Nonlinear analysis of masonry walls based on a damage-plastic formulation
D. Liberatore, D. Addessi and M. Sangirardi

67 Semi-automated creation of accurate FEM meshes of heritage masonry walls from 
point cloud data
M. Bassier, G. Hardy, L. Bejarano-Urrego, D. Anastasios, E. Verstrynge, K. Van Balen 
and M. Vergauwen

392 Mechanical characterization of adobe constructions using flat jack tests: Case 
study of the Virgen de la Asunción de Sacsamarca Church
K. Tacas, M. Gonzales and R. Aguilar

222 Diagonal Compressive Tests On Double Leaf Ancient Masonry Panels Reinforced 
With Innovative Cement Based Materials: Advanced FE Simulations
E. Bertolesi and G. Milani

40 Connected semantic concepts as base for optimal recording and computer based 
modeling of CH objects
A. Karmacharya, P. Jean-Jacques, S. Wefers, P. Atorf and F. Boochs

407 An automatic algorithm for the execution and elaboration of sonic pulse velocity 
tests in direct and tomographic arrangements
E. Cescatti, L. Rosato, M. R. Valluzzi and F. Casarin

220 Simple homogenized numerical model for the analysis of multi-leaf masonry walls
S. Tiberti and G. Milani

232 Characterization of mechanical properties of ancient masonry from a non-
destructive method in situ
E. E. Orenday-Tapia, J. Pacheco-Martínez, R. Padilla-Ceniceros, H. Ánimas-Rivera, J. 
Á. Ortiz-Lozano and D. Gaxiola-Apodaca

386 Façades of an iconic building in Sao Paulo, Brazil: assessment for restoration 
design
F. Oliveira and V. Bonfim

216 Seismic Vulnerability Assessment of Sri Kedarnath Temple in India
T. Bhowmik, G. M. Reddy, Arun Menon and  S. T. G. Raghukanth

285 Development, testing and implementation of a SMA-based device prototype for 
historical constructions
D. Cardone, R. Angiuli and G. Gesualdi

15:30

Wednesday September 12, 2018 Parallel sessions 13:30 - 15:30
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Wednesday September 12, 2018

Inspection, non-destructive and laboratory testing 
(III)

Numerical modeling and structural analysis 
(III)

New technologies and techniques 
(II)

16:00

AUDITORIUM ROOM  A ROOM  B

426 Structural evaluation and preliminary analysis of the St. Jerome hall of the church of 
the nativity in Bethlehem
M. Gonzales, M. Pando, M. Whelan, D. Fratta, L. Ramos and R. Aguilar

210 On the stability analysis of geometrically complex leaning historic structures
A. M. D’altri, G. Castellazzi, S. de Miranda, G. Milani and V. Sarhosis

494 Geometric and radiometric analysis of TLS point clouds to diagnose the conservation 
state of historical constructions. Case of study in the Master Gate of San Francisco, 
Almeida, Portugal
L. J. Sánchez-Aparicio, S. Del Pozo, L. F. Ramos and F. M. Fernandes

357 Connections of roof-diaphragm to the perimeter walls in historic masonry buildings
A. Marini, E. Giuriani, A. Belleri, S. Cominelli and C. Passoni

198 Dynamic behaviour analysis of an English-bond masonry prototype using a 
homogenized-based discrete FE model
L. C. Silva, G. Milani and P. B. Lourenço

488 Correlation between sonic and mechanical test results on stone masonry walls
R. Martini, J. Carvalho, A. Arêde and H. Varum

336 Inspection and Analysis of ancient Convent of “São Romão de Neiva”, Portugal.
J. Villafuerte, J. Arias, C. Calbimonte, G. Vasconcelos, F. Fernandes and J. Scaff

296 Case study: assessment of the load-carrying capacity of multi-span masonry ancient 
roman arch bridge situated in ‘’Campana’’, near L’Aquila city (IT).
L. Fanale, D. Galeota and A. Pietrucci

486 Improvements of the ultrasonic tomography for applications to historical masonry 
constructions
D. Camassa, A. Castellano, A. Fraddosio and M. D. Piccioni

293 Using sonic testing to obtain mechanical properties of historical masonry
H. Van Eldere, L. F. Ramos, E. Verstrynge, N. Shetty, K. Van Balen, C. E. Barroso and 
D. V. Oliveira

485 Lower bound limit analysis of masonry vaults under general load conditions
A. Fraddosio, N. Lepore and M. D. Piccioni

466 Virtual reality for the enhancement of structural health monitoring experiences in 
historical constructions
M. A. Burgos Saavedra, R. Aguilar and B. Castañeda

255 Study on Stone Cultural Heritage’s Structural Stability Management – with a focus 
on Cheomseongdae
J. Sang Sun, K. Dong-Soo and K. Derk-Moon

476 Rotational stiffness of connections in a historical steel railway bridge
O. Minor and P. Ryjáček

423 Preliminary methodology for the integration of Lean Construction, BIM and Virtual 
Reality in the planning phase of structural intervention in heritage structures
X. Brioso, C. Calderon-Hernandez, R. Aguilar and M. Pando

497 Static and dynamic testing on a brick masonry pavilion vault of the San Francesco di 
Paola Convent, in Roccabernarda (KR), Italy
M. Candela, P. Lopetrone, A. Borri and S. Lagomarsino

456 Structural assessment of masonry arches using admissible geometrical domains
A. Deschuyteneer, J.-F. Rondeaux and D. Zastavni

278 Diagonal compression behaviour of masonry walls reinforced with FRM coatings
A. Benedetti

493 Quantitative Estimation Method for Rebar Corrosion Degree of RC Structures
H. Oshita and I. Sou

436 Structural analysis and damage assessment of a historical masonry palace – a case 
study
E. E. Partene, M. Mosoarca and V. Stoian

480 Classification of hardened cement and lime mortar using short-wave infrared 
spectrometry data
Z. Zahiri, D. F. Laefer and A. Gowen

489 A novel approach to the in situ compression testing of stone masonry walls
R. Silva, A. Arêde, P. Rocha and C. Almeida

415 Effects of degrading mechanisms on the masonry dynamic response
D. Addessi, C. Gatta, F. Vestroni and E. Cappelli

219 Building techniques and structural damages of historical constructions detected 
through the point cloud survey
A. Manzo and C. Chesi

444 Restoration analysis of timber roof structure of Municipal Council building
R. Terezo, Â. Do Valle, J. de D. Medeiros, R. Lucena, E. Schneid and D. Vanzella

360 Non-linear modelling of a geomesh-reinforced earthen wall subjected to dynamic 
loading
H. Portugal and N. Tarque

439 Comparison of the degree of consolidation of historical plaster layers with calcium 
hydroxide nanoparticles
K. Kroftová, M. Šmidtová, D. Škoda, I. Kuřitka and J. Witzany

409 Flexural tests on consolidation effects on stone
L. N. Peña Leal, M. Drdácký and Z. Slížková

347 Square cross vaults on spreading supports
C. Intrigila, N. A. Nodargi and P. Bisegna

389 Evaluation of a rope mesh reinforcement system for adobe dwellings in seismic areas
M. Blondet, N. Tarque, J. Vargas and H. Vargas

284 Restoration of Reinforced Lime Concrete Sunshades of a Century Old Heritage 
Building in New Delhi, India
D. Joseline, H. Haridasan, S. Rathnarajan, D. Rani, T. Raja, R. G. Pillai, A. K. Sengupta 
and A. Menon

343 Bearing capacity of masonry walls in churches by means of a probabilistic assessment
P. Kuklík, E. Susanti, M. Válek, R. Pukl, D. Lehký and D. Novák

375 Study of early age stiffness development in lime-cement blended mortars
M. Ramesh, M. Azenha and P. Lourenco

120 Experimental and numerical analysis of historical aseismic construction system
C. Scuro, R. Codispoti, R. S. Olivito, S. Tiberti and G. Milani

118 Seismic modelling of a masonry monument including the interaction of the vaults, 
longitudinal walls and soil
S. Baraccani, M. Palermo, T. Trombetti and M. Dejong

349 Historic Digital Survey: Reality Capture and Automatic Data Processing for the 
Interpretation and Analysis of Historic Architectural Rubble Masonry
E. Valero, F. Bosché, A. Forster and E. Hyslop

18:30
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New technologies and techniques 
(II)

History of construction and building technology 
(I)

Assessment and intervention of archaeological heritage

10:30

AUDITORIUM ROOM  A ROOM  B

190 Experimental seismic response of a half-scale stone masonry building aggregate: 
effects of retrofit strategies
I. Senaldi, G. Guerrini, M. Caruso, F. Graziotti, G. Magenes, K. Beyer and A. Penna

230 Static analysis of the wooden structure - historic military architecture
D. Bajno, Ł. Bednarz, A. Grzybowska and R. Tews

341 Structural investigations and modelling of seismic behaviour on ruins in the 
monumental area of Hierapolis of Phrygia
M. R. Valluzzi, C. Marson, S.a Taffarel, M. Salvalaggio, R. Deiana and J. Boaga

158 Distinct element modelling of the out-of-plane seismic behaviour of masonry walls
P. Meriggi, A. Mordanova, B. Pantò, S. De Santis and G. de Felice

424 The structural technology and architecture of wooden bridges in Song Dynasty 
paintings
J. Liu, X. Liu, Y. Chai, C. Cao and S. Li

307 Ruins and archeological artifacts: vulnerabilities analysis for their conservation 
through the original computer program BrickWORK
S. Galassi, N. Ruggieri and G. Tempesta

150 Seismic demand on historical constructions during the 2016-2017 Central Italy 
earthquake sequence
L. Sorrentino, O. Alshawa, L. Liberatore, D. Liberatore and F. Mollaioli

342 Comparison of erudite and popular timber historical buildings in the former Erechim 
Colony, Rio Grande do Sul, Brazil
N. B. Pereira and Â. Do Valle

233 The Bahrain Pearling path: urban planning, structural investigation and design of 
the strengthening interventions 
M. Motisi, F. Casarin, G. Rizzi, F. Pianon, A. Zamara and L. Gomez-Robles

129 Seismic assessment of the SS. Maria de la Bruna Cathedral, Matera
E. Ramirez, P. B. Lourenço and M. D’Amato

333 The structure of gothic architecture in evolving contexts – The case of “Bombay 
Gothic” India.
Jayabharathi and R. M. L. Vedamuthu

89 Protecting the value of archaeological heritage: frame of reference in value 
assessments
F. Sirovica and A. Kudelić

86 Seismic behaviour of historic five-tiered pagoda in Nepal
Y. Endo and T. Hanazato

325 Innovative stone vaults in Dalmatia in Antiquity and Renaissance
M. Šimunić Buršić

80 Integration of finite element and graphic methods in the study of the government 
complex in Caesarea Maritima (IL)
A. Pengo, C. Marson, M. R. Valluzzi, M.l Cohen, Y. Schaffer and C. Modena

79 Macro-modeling of adobe piers for seismic analysis of adobe dwellings in Cuenca, 
Ecuador
R. A. Quezada Zambrano, E. D. Aguilar Alberca and H. A. García Erazo

268 Learning from Vernacular Architecture: Ecological Solutions in Traditional 
Portuguese Houses
F. Alves, N. Abrantes and V. Abrantes

47 Understanding the function of Roman bonding courses: A numerical approach
R. Napolitano, L. Lansing and B. Glisic

69 A methodology to account for crushing effects during out-of-plane collapse of 
masonry
A. Mehrotra and M. J. Dejong

263 Iron ties originally anchored into masonry as a historical construction technology – 
Case study: A church in Cyprus
M. L. Petrou and D. C. Charmpis

43 Damage Assessment of Livas and Kastels in Gaziantep, Turkey
H. M. Erdogan Altan and E. G. Arun

62 Seismic Retrofit of a Historical Building Using Cored and Internal Grouted 
Reinforcing 
W. Ruth, D. Harvey, M. Ruth and M. Schuller

179 Lightweight Structures and Conservation - Engineering and Architectural 
Perspective
M. Avraham

32 The adaptation of medieval castle ruins in Zabkowice Slaskie (Poland) for touristic 
services
J. Baranski, J. Szolomicki, P. Berkowski, G. Dmochowski and A. Michalska

23 Nonlinear fe analysis of the structural response to lateral accelerations of the 
triumphal arch of the church of Andahuaylillas, Peru
S. Tezcan, N. Tambe, C. Muir, R. Aguilar and R. Perucchio

229 Analysis and proposal to retrofit the traditional construction systems (earth) of the 
former San José School, Cuenca, Ecuador
C. Piedra Landívar, M. C. Achig-Balarezo, V. Caldas Freire, I. Salazar Silva and F. 
Cardoso Martínez

39 Seismic analysis of the Stylite Tower at Umm ar-Rasas
P. Clemente, G. Delmonaco, L. Puzzillli and F. Saitta

12 Numerical seismic response and failure modes of old URM walls under lateral loading
A. Preciado and A. Ramirez-Gaytan

203 Mid-20th century Colombian Vaults. A contemporary tradition
J. García, F. Magdalena and J. M. Medina

8 Conservation efforts on the Middle Phrygian gate complex at Gordion, Turkey
S. Gonen and D. Biggs

12:30
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Seismic analysis and retrofit 
(II)

History of construction and building technology 
(II)

Management of heritage structures and conservation strategies 
(I)

13:30

AUDITORIUM ROOM  A ROOM  B

344 La Sagrada Familia: Approaches to seismic analysis
M. Easton, D. Grant and L. Hulme

385 Analyzing the historical earth construction to gain the earthquake safety
B. Isik

239 Academy, cultural heritage and innovation in the province of Azuay, Ecuador
J. A. Amaya Ruíz, G. García Veléz and D. Jara Ávila

324 Seismic Retrofit and Historic Preservation of a San Francisco Banking Temple
O. A. Rosenboom and T. Paret

491 The First Industrial Period: a Forgotten Period in Brazilian Construction History
M. A. Rezende

235 Cultural significance: linking actors and methods
G. Garcia, J. Amaya and A. Tenze

319 On-site surveying of an historical structure for numerical models development and 
seismic retrofitting design
A. Viskovic, P. Carusi and M. Di Cerchio

482 Chechen medieval towers-obelisks. To the issue of architectural form interpretation
T. Mazaeva

207 Traditional Residential Architecture in Albania and Kosovo – Mason-Carpenter 
Structures and their Future Restoration
C. Jaeger-Klein, A. Kryeziu, E. Mamani and K. Thaçi

317 The Washington Monument - Post-earthquake Damage Inventory, Repair, and 
Seismic Vulnerability Assessment
T. Paret and O. Rosenboom

438 Concrete thin shells in the Sixties. Construction and long-term behaviour
F. Albani and C. Dusi

206 Sustainability, disaster risk and conservation problems of industrial heritages 
between Yedikule and Küçükçekmece, Istanbul
G. Kaymak Heinz and G. Yücel

299 Structural analysis and evaluaton of the historic Haydarpasa railway station
G. Aslankaya and C. Ustundag

428 The Imperial Record Office in Delhi: an architectural paradox
N. Thakur and S. Sanyal

202 From preventive conservation of heritage to preventive conservation of society: 
three cases in the south of Ecuador
F. Cardoso, M. C. Achig-Balarezo and G. Barsallo

272 Survey, assessment and conservation of post-industrial cultural heritage: the case of 
the thin concrete vault in Casale, Italy
S. Invernizzi, A. Spanò and F. Chiabrando

417 Historical evolution of the temple of San Pedro and San Pablo de Zepita and the 
origin of the structural faults
V. Paliza

88 The collapse and restoration of the Church of Saint Mary of Itria in Piazza Armerina 
(Sicily, Italy)
T. Basirico, S. Campione and A. Cottone

238 Structural characterization for the seismic protection of heritage churches
M. A. Parisi and C. Chesi

332 Back to the past – the history and current modernisations of Kleinesche Decke 
ceiling 
D. Bajno, A. Grzybowska, Ł. Bednarz and R. Tews

82 Natural and synthetic consolidants for earth heritage: a review
T. Ribeiro, D. V. Oliveira and P. B. Lourenço

236 Evaluation of the seismic performance of a dwelling of confined masonry walls
E. Ccanchi Condori and A. Taboada Mita

326 Traditional wall construction technology of the Ottoman Empire in relation to the 
seismic resistance of bath structures in the Marmara region
K. Apak

14 An Exploratory Study on Project Delivery Frameworks for Heritage Conservation in 
India
D. Roy, S. Kalidindi and A. Menon

301 Seismic Stability Analysis of Historical Construction:A Case Study - Wazirpur Tomb
K. Moin, M. Arastu, I. U. H. Rafiqi, M. Khalil, A. S. Amiri and S. Qamar

281 The cardenhas, megalithic shelters in Vale de Poldros, Portugal
M. Teixeira

6 Preparation for stabilizing the early Phrygian gate complex at Gordion, Turkey
D. Biggs, S. Gonen, B. Rose, E. Del Bono and A. Kilinc-Unlu

504 Numerical interpretation of structural behavior of stone arches of historical 
storehouses building
M. Bovo, C. Mazzotti and M. Savoia

166 Conservation and restoration of cement-based renders of heritage architecture in 
Shanghai, PR China
X. Zhu and S. Dai

5 Archival documents as sources of historic structures’ construction materials and 
technique: three case studies from Ottoman architecture
M. Ozgules

15:30
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Seismic analysis and retrofit 
(III)

History of construction and building technology 
(III)

Management of heritage structures and conservation strategies 
(II)

16:00

AUDITORIUM ROOM  A ROOM  B

459 Seismic pounding analysis of Palazzotto Borbonico “Vecchio” and “Nuovo” in 
Naples
C. Chesi, A. Ingrassia and V. Sumini

124 A double dome through the ages: Building technology and performance of Esfahan 
Shah mosque’s dome
A. Tavakoli Dinani, S. Sadeghi and P. B. Lourenço

422 Synergies between Lean Construction and Management of heritage structures and 
conservation strategies - A General Overview
X. Brioso, R. Aguilar and C. Calderon-Hernandez

449 The response of masonry barrel vaults to repetitive static and dynamic loads and 
example of rehabilitation of historic barrel vaults
J. Witzany, M. Pirner, R. Zigler, T. Čejka, S. Urushadze and J.Kubát

174 Early iron roofs in Belgian churches (1845-60)
R. Wibaut, I. Wouters and T. Coomans

431 Structural and conservation analysis of an industrial masonry chimney in Monza, 
Italy
G. Cardani, P. Condoleo, N. Cefis and M. G. Mulas

391 Seismic assessment of the church of San Sebastian in Cusco, Peru by means of 
pushover nonlinear analysis
M. F. Noel, S. Moreira, C. Briceño and R. Aguilar

168 Stone masonry with brick strip courses: study on a historical building technique 
diffused in Brianza district
S. Della Torre, L. Cantini and R. Moioli

410 Re-tolling the bells - preservation of an historic bell tower
M. North

321 Experimental seismic response of two-storey scaled URM buildings
M. Giaretton, J. Ingham and D. Dizhur

160 Construction and building technology in sanctuary of roman settlement Aquae 
Iasae with the review of conservation works on the site
D. Kusan Spalj, N. Perok and T. Karavidovic

352 Management and Restauration of two National Historical Monuments of Earthen 
in Salta, Argentina
M. Lazarovich and E. Casso

269 Bell Towers of Lima’s Cathedral: An architectural-engineering combined seismic 
study
E. Rossi, A. Scaletti, N. Tarque, R. Gigliotti, M. Faggella and F. Grande

25 The structural function of cross beams during vault construction in the Maya palace 
of the governor at Uxmal, Yucatan
T. Kelmar, J. Sun and R. Perucchio

337 On the inadequate re-modelling of the structure of architectural heritage according 
to existing standards on cultural heritage protection
K. Ałykow and M. Napiórkowska-Ałykow

251 Seismic Behavior of Historical Conical Masonry Vaults
S. Rihal, W. Koh and J. Edmisten

101 Deformation process of Romanesque masonry constructions. The case of Val d’Aran 
Churches.
S. Coll-Pla, M. López Piquer, J. L. Ginovart and A. Costa-Jover

316 Building information modeling and structural analysis in the knowledge path of a 
historical construction
A. Calì, Â. Do Valle and P. Dias de Moraes

505 Stone bags Seismic Isolation for Vernacular Earth and Stone Construction 
J. Vargas Neumann, C. Sosa Cárdenas and J. Montoya Robles

10 House on a bunker by architect R. Romke de Vries: from military accommodation to 
residential refinement
A. Verdonck and S. Van der Goes

231 Reconsidering the vaulted forms of Cuba’s national school of ballet
I. Douglas, R. Napolitano, M. Garlock and B. Glisic

462 Impact of moisture on the resistance in adobe historical monuments
E. R. Lovon and R. I. Lovon Davila

223 Protection of historical structures and interventions for repair and strengthening 
with emphasis on antiseismic conservation
S. Mavroulis, V. Alexoudi, A. Grambas, I. Taflambas, E. Lekkas and P. Carydis

141 Thermal compatibility of rigid and flexible adhesives to substrates of historical 
structures
B. Zając and A. Kwiecień

181 Restoration of the municipal theater of Ouro Preto, Mg, Brazil
B. Oliveira

127 Preservation of heritage buildings against natural processes: the case of the Saint 
George church (Old Cairo, Egypt)
E. Lekkas, S. Mavroulis, A. Grambas and V. Alexoudi

18:00
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