
Table of Contents

Preface

Chapter 1: Analysis of Seismic Behaviour and Seismic Resistance of
Structural Members

Numerical Investigation of the Effects of Opening on the Strength of Masonry Wall
J.J. Shelton, N. Basha, A.A. Solomon and C. Daniel 3

Laboratory Testing and Numerical Analysis on Reinforced Concrete Frames with
Prefabricated Cellular Lightweight Concrete (CLC)
R.A. Bahri, M.W. Tjaronge and M.A. Caronge 10

A Bending Test Set-Up for the Investigation of the Bond Properties of FRCM
Strengthenings Applied to Masonry Substrates
A.S. Calabrese, P. Colombi and T. D'Antino 17

A Simplified Modelling Approach for the In-Plane Analysis of Masonry Structures
Strengthened by FRCMs
P. Zampieri, R. Piazzon, B. Pantò and C. Pellegrino 26

Study on Seismic Performance of C105 Prestressed High Strength Concrete Hollow Pipe
Pile
S.M. Wang and X.S. Yin 32

Impact Response of Reinforced Concrete Columns with Different Axial Load under Low-
Velocity Impact Loading
W. Tantrapongsaton and C. Hansapinyo 41

Optimum Shear Walls Distribution in Framed Structures for Buildings Subjected to
Earthquake Excitations
N. Djafar-Henni and R. Chebili 50

Study the Impacts of Aggregate’s Geometry and Cement Contents on Fresh and Hardened
Properties of Concrete
H.R. Darvishvand, S.A.H.S. Taghia and M. Ebrahimi 68

Numerical Simulations of Masonry Elements Strengthened through Fibre-Reinforced
Mortar: Detailed Level Modelling Using the OOFEM Code
I. Boem, B. Patzák and A. Kohoutkova 86

Experimental Out-of-Plane Behaviour of a Rammed Earth Sub-Assemblage Subjected to
Seismic Inputs
A. Romanazzi, D.V. Oliveira, R.A. Silva, P.X. Candeias, A.C. Costa and A. Carvalho 94

Design Criteria for Masonry Reinforcement with Composite Reinforced Mortars (CRM)
A. Borri, G. Castori and M. Corradi 101

Grout Injection Effect on the Shear Behavior of FRCM Strengthened Stone Masonry Panels
F. Ferretti, A. Incerti, A.R. Tilocca and C. Mazzotti 108

Half-Scale Tests on Masonry Panels Strengthened with Pultruded FRP Frames
F. Sciarretta and S. Russo 116

Simulation of the Response of Multi-Story Buildings with Concrete-Silica Fume and
Concrete-Liquid Carbon Dioxide
B. Nasution, H.A. Nasution, K. Amdani, M. Kadri, S.D. Sari, E.L.B. Barus, D.A. Nst, L. Suryani
and I. Afala 124

Influence of the P-Delta Effect on the Design of Steel Moment Resisting Frame in Seismic
Areas
R. Tartaglia, A. Campiche and A. de Martino 139

Seismic Performance of Eccentrically Braced Frames with Shear Link
S. Ansari, J. Tashakori and J. Razzaghi 144

Amplification Factor for Wood-Concrete Hybrid Structures Based on Dynamic Numerical
Simulation
Y.H. Huang and M.T. Tsai 158

Vulnerability and Reliability Analysis of Existing Reinforced Concrete Buildings: Case
Study
N. Kernou, B. Lyacine and B. Abdelrahmane 163

Earthquake EngineeringEarthquake EngineeringEarthquake EngineeringEarthquake Engineering
ISBN(softcover): 978-3-0364-0349-6     ISBN(eBook): 978-3-0364-1349-5



A Deployable Brace Model with Joint Clearance and Strut Eccentricity in Seismic Design
M.H. Hu, P. Yang and D. McCrum 171

Numerical Investigation on the CFRP Strengthened Steel Frame under Earthquake
T. Tafsirojjaman, S. Fawzia and D.P. Thambiratnam 177

Response Spectrum with Uncertain Damping Using Artificial Neural Networks
L. Hariche, B. Benahmed and A. Moustafa 184

Experimental Study on the Seismic Behavior of Semi-Precast Reinforced Concrete High-
Rise Buildings Using Shaking Table
V.T. Nguyen and M. Hoang 193

Study on Seismic Absorption Performance of Assembled Shear Wall Structure under Pre-
Stressed Constraint
X.S. Yin and X.W. Liu 202

Evaluation of Structure Performance under Seismic Load with Non-Liner Time History on
High-Rise Building Affected by Kendeng Fault Earthquake Simulation
A.N. Refani, Y. Tajunnisa, K. Yudoprasetyo, F. Ghifari and D.I. Wahyudi 210

Torsional Behavior of Irregular RC Building under Static and Dynamic Loading
S. Neelavathi, K.G. Shwetha and C.L. Mahesh Kumar 221

Numerical Analysis of Masonry Structures through a Modified Composite Interface (MCI)
Model
Y. Di Lallo, D. Rapone, M.G. Masciotta and G. Brando 227

Finite Hinge Stiffness and its Effect on the Capacity of a Dry-Stack Masonry Arch
Subjected to Hinge Control
G. Stockdale, V. Sarhosis and G. Milani 236

On Collapse Behavior of Reinforced Masonry Domes under Seismic Loads
N. Grillanda, A. Chiozzi, G. Milani and A. Tralli 244

Influence of Rotational Component of Earthquake Excitation to the Response of Steel
Slender Frame
N.G. Pnevmatikos, G.S. Papavasileiou, F.D. Konstandakopoulou and G. Papagiannopoulos 252

Fragility Curves of RC Bridges in México
C.M.C. Mondragón, J.M.J. Guerrero, B.A.O. Navarrete and G.M. Ruiz 259

The Effect of Type and Height of Piers on the Seismic Behavior of Reinforced Concrete
Bridges
M.C. Djemai, M. Bensaibi and F.Z. Halfaya 265

Overstrength of RC Medium Length Span Bridges
A.R.S. Ibarra, A.J. Arede, J.M.J. Guerrero and P. Delgado 274

Calculation of Lateral Soil Pressure at the Hydraulic Construction and its Sustainability on
the Stone Bed
I.A. Karpiuk, V.M. Karpiuk and F.R. Karpiuk 280

Study on Application of Vibration Response Control System on a Teaching Hospital
Foundation Structure that Subjected to Earthquake Excitation
N. Wahyu, A. Nabila and H.R. Firhan 289

Modeling of Interaction between the Bridge Girder and Piers with the Use of Commercial
Software
P. Havlíček and J. Šoltész 294

Effects of Base Isolation and Infill Panels on the Nonlinear Time History Analysis of
Reinforced Concrete Building
H.J. Mohamad and M.N. Mahmood 300

Numerical Analysis to Evaluate the Structural Performance of NFRCM (Natural Fabric-
Reinforced Cementitious) Strengthened Masonry
J. Baldelli, D. Baraldi, G. Boscato, A. Cecchi, C.B. de Carvalho Bello, M. Boscolo Zemelo and
N.P. Thatikonda 308

Rehabilitation of Masonry Buildings with Fibre Reinforced Mortar: Practical Design
Considerations Concerning Seismic Resistance
I. Boem and N. Gattesco 314

Evolution of Soil Settlements under a Rockfill Dam Based on Potential Earthquake
Harmfulness (PEH) 'Case of Boumerdes Earthquake, Algeria 2003'
F. Meziani, K. Amar and S. Gabi 321

Static and Dynamic Analysis of Keddara Dam
S. Chebout and R. Bahar 334



Chapter 2: Design and Implementation of Seismic Resistance of
Structures and Buildings

Tests of Slab-Column Connections Subjected to Reversed Cyclic Moments in Addition to
Different Levels of Gravity Shear Load
A. Abdelkhalik, T.H.K. Elafandy, A. Abdelrahman and A. Sherif 351

Shake Table Tests on a Masonry Structure Retrofitted with Composite Reinforced Mortar
S. de Santis, G. de Felice, G.L. Di Noia, P. Meriggi and M. Volpe 358

Dynamic Parameters of Prestressed Hanging Systems
N.S. Razzokov and U.S. Akhmadiyorov 366

Experimental Study on the Behaviour of Short Columns Confined by Waste Plastic Bags-
Epoxy Composites
S. Shahzad, R. Hameed, S.A.A. Gillani, M.R. Riaz, U. Hameed and K. Gulzar 374

Design of Sustainable Earthquake Resisting Structures
M. Grigorian, A.S. Moghadam, M.A. Targhi and R.A. Targhi 387

FRP Pultruded Material as Reinforcement for Masonry: Expected Interaction in the
Medium and Long Time
S. Russo, I. Ippolito and C. Bergamo 399

Bond Behavior of Steel Cords for SRG Systems to Cementitious and Lime Based Mortar
F. Roscini and M. Guadagnini 405

In-Plane Behavior of Adobe Masonry Wallets Strengthened through Inorganic Matrix-Grid
Composites
P. Cassese, L. Fenu, D. Asprone, A. Occhiuzzi and F. Parisi 411

Features of the Design of Steel Frame Structures in India for Seismic Areas
D.O. Bannikov, A.V. Radkevich and N.A. Nikiforova 418

Strengthening of Masonry Structures: Current National and International Approaches for
Qualification and Design
A. Bonati, A. Franco, O. Coppola and G. de Luca 425

Study of Dimension Variation Effect on a Batter Piled Wharf Structure with Seismic
Isolation Systems
J. Fendy, J.I. Rastandi, W.A. Prakoso and J. Sjah 431

Comparative Study of the Non-Linear Dynamic Behaviour of Different Seismic Isolation
Systems
H. Sabiha, B. Lyacine and K. Nassim 436

Numerical Simulation of Geotechnical Isolation of Building Subjected to Earthquake Using
Rubber Sand Mixtures
A. Brara and D. Boumezerane 449

Damping Optimization in Seismic Isolation Systems
Y.L. Rutman and N.V. Ostrovskaya 464

Hysteresis Loops of Base Isolation System - An Overview
M.A. Amir and N.H. Hamid 471

Seismic Protection of an Over-Ground Parking Lot over the Dambovita River Using the
Basic Insulation Method
E. Răchitor, C.E. Radu and I. Tempea 484

Full-Scale Experimental Investigations on Seismic Performance of Square RC Frame
Columns with Hollow Sections
C.T. Yang, A.Q. Li, Y. Chen and L.L. Xie 494

Dynamic Elasto-Plastic Analysis of a Hybrid Coupled Wall System
Y. Shi, Y.M. Zhang, G.Y. Weng and J.B. Dai 507

Durability of Polyurethane Matrix in Composite Strengthening for Masonry
K. Kwiecień, A. Kwiecień, T. Stryszewska and M. Szumera 512

Experimental Investigation of Monotonic and Cyclic Behaviour of High-Performance Steels
A. Ene, I. Both, O. Abrudan, A. Stratan, H.F. Daşcău and N.A. Sîrbu 520

Innovative UHS Steel Material for Tension-Only Braced CFS Walls
A. Campiche 528



Lateral Force Resisting Systems Made of Cold-Formed Steel Material: Proposal of Seismic
Design Criteria for 2nd Generation of Eurocode 8
S. Shakeel and A. Campiche 535

Mechanical Properties of Various Models of Interlocking Concrete Blocks under In-Plane
and Out-of-Plane Loads
M. Teguh, N. Rahmayanti and Z. Rizal 541

Behaviour and Strengthening Methods of Tall Slender Columns in Earthquake Conditions
J.C.L. Chiang and L.W. Lim 549

Study on the Effect of V Microalloying on Earthquake Resisting High-Strength Reinforcing
Bar Steels
J. Chung, T.Y. Kim and J.S. Lee 560

Composite Materials with Natural Fiber NFRC on Inorganic Matrix for Seismic
Reinforcement of Masonry Structures
A. La Tegola and W. Mera 569

Experimental Investigation on Masonry with Textile Reinforcement in Thin Bed Joints
D. Saenger and M. Raupach 576

Can Textile Reinforced Mortar (TRM) Systems Be Really Effective to Increase Compressive
Strength of Masonry Panels?
J. Donnini, G. Maracchini, G. Chiappini, V. Corinaldesi, E. Quagliarini and S. Lenci 584

Axial Behavior of Columns Strengthened with Seismic RC Jacket Section
Y.H. Hwang and K.H. Yang 591

FLAX-TRM for the In-Plane Shear Strengthening of Masonry
N. Trochoutsou, K. Pilakoutas and M. Guadagnini 597

Influence of Matrix Properties on FRCM-CRM Strengthening Systems
A.R. Tilocca, A. Incerti, A. Bellini and M. Savoia 603

Shear Capacity of Masonry Panels Reinforced with Inorganic Strengthening Systems
M. Del Zoppo, G. Maddaloni, A. Balsamo, M. di Ludovico and A. Prota 611

Reinforced Jacketing of Wall Panels: A Comparative Experimental Investigation
R. Sisti, A. Borri, M. Corradi and A. Dudine 618

On the Lateral Capacity of Reinforced Masonry Members Using Combined Retrofitting
Methods
A. Borri, R. Sisti and M. Corradi 626

Structural Reinforcement of a Masonry Building
G. Cerretini and G. Giacomin 634

Software Program for Two Levers Damper Configurations Used for Anti-Seismic
Protection of the Buildings during Seism
A. Ionescu, M. Negru, C.O. Burada and R. Pinţoi 641

Development and Performance Evaluation of a Novel Translational Tuned Mass Damper
M.S. Miah, M.J. Miah and M.A. Hossain 649

Retrofit of Masonry Buildings through Seismic Dampers
B. Jafarzad Eslami and A. Del Grosso 670

Chapter 3: Seismic Vulnerability Analysis and Seismic Retrofitting of
Historical Heritage Sites

Seismic Vulnerability of Italian Historical Towns: The Case of Borgo San Rocco
V. Cima, V. Tomei, E. Grande and M. Imbimbo 681

Seismic Behavior for the Main Nave and Cloister of an XVIII Century Masonry Convent in
Morelia, Mexico
L. Mejía, G.M. Ruiz, B.A.O. Navarrete and J.M.J. Guerrero 688

Dynamic Characterization of Nepali Masonry Temples Hit by 2015 Earthquake
S. Russo and E. Spoldi 696

Advanced Seismic Analyses of “Apennine Churches” Stroked by the Central Italy
Earthquakes of 2016 by the Non-Smooth Contact Dynamics Method
A. Ferrante, E. Ribilotta, E. Giordano, F. Clementi and S. Lenci 702

Tracking Modal Parameter Evolution of Different Cultural Heritage Structure Damaged by
Central Italy Earthquake of 2016
E. Ribilotta, E. Giordano, A. Ferrante, F. Clementi and S. Lenci 710



Damage Assessment of San Francesco Church in Amandola Hit by Central Italy 2016-2017
Seismic Event
E. Giordano, A. Ferrante, E. Ribilotta, F. Clementi and S. Lenci 718

Masonry Spires: 3D Models to Understand their Seismic Vulnerability
E. Zanazzi, E. Coïsson, D. Ferretti and A. Lorenzelli 725

Reducing Seismic out of Plane Vulnerability of Masonry Church Facades through
Optimization of Capacity Spectrum by Tie Rods
S. Baraccani, G. Dan, A. Di Tommaso and T. Trombetti 733

Experimental Response of Rubble Stone Masonry Walls Retrofitted with Basalt Textile
Reinforced Mortar under Compressive-and-Shear Load
C. Caggegi, A. Gabor, P. Meriggi and G. de Felice 742

Diagnosis and Structural Assessment of the Assumption of the Virgin Mary Chapel in
Prague (CZ)
F. Monni, E. Quagliarini, R. di Nisio and A. Benedetti 750

Post-Cracking B-FRCM Strengthening of a Traditional Anti-Seismic Construction
Technique (Casa baraccata): Extensive Experimental Investigations
S. Tiberti, C. Scuro, S. Porzio, G. Milani and R.S. Olivito 758

Comparative Seismic Behavior the Retrofit of 60year Old Hospital between CFRP
Materials and Concrete Walls by Nonlinear Static Analysis
X. Criales, A.G. Altamirano and G. Huaco Cardenas 766

First-Aid and Provisional Devices in Historical Structures with Collapse Risk after Seismic
Shock
L. Ferrari 772

Masonry Vaults Reinforcement with FRCM-PBO: Conservative and Structural Issues
L. Ferrari and L. Melegari 780

Annular Post-Compression by FRP inside Mortar Joints and Vertical Post-Compression by
Stainless Steel, for Seismic and Wind Retrofitting of Historical Masonry Chimney
A. Viskovic, L. Antonelli and F. Morgante 788

Modeling and Design of the Restoration and Seismic Strengthening of the Sanctuary of
Santa Maria Delle Grazie at Fornò under New Italian Rules NTC 2018
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