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Abstract

Railways considerably contribute to boosting transportation in metropolitan cities. However, its
induced vibrations might cause serious problems in surrounding environments. In order to ensure
the safety of building, residents and sensitive instruments, Finite Element Methods (FEM)
simulations is usually implemented. The FEMs can give an interesting support on the prediction
of vibrations induced by traffic and also on the design of mitigation countermeasures. The webinar
focuses on the challenges and possibilities provided by numerical modelling on the prediction and
mitigation of vibrations induced by railway traffic. Once very large domains need to be considered,
the potentialities of 2.5D approaches for dealing with the problem are discussed. Moreover, the
ability of this kind of models for dealing efficiently with the train track ground building dynamic
interactions is highlighted.

After the discussion about the modelling strategies, their ability for dealing with real situations is
evaluated through the comparison between predicted and measured results. A comprehensive
discussion about the efficiency of various kind of solutions is performed, with focus on the
potential impact that can be achieved on the vibration levels inside buildings close to the railway
infrastructures.

Highlights

e A review on the various approaches on the Noise and Vibration (N&V) simulation in
railways

e Numerical modelling techniques

e The Road map to become a researcher in the field of N&V simulation

e Challenges and possibilities provided by numerical modelling

e 2D, 2.D and 3D approaches

e How train--track--ground-building dynamic interactions is considered

e How accurate are simulation compared with real situations?

e Predicted and measured results

e Potentialities of the simulation techniques on the design of mitigation measures are
explored

¢ Introduction to Noise and vibration measurement techniques



Pedro Alves Costa

Associate Professo’r,',, E;’:\culty of Engineering of University of Porto

o ’ " A& I
” p AU |

TITLE

Track—ground vibrations induced by railway traffic: In-situ measurements and validation of a 2.5
D FEM-BEM model

PA Costa, R Calcada, AS Cardoso
Soil Dynamics and Earthquake Engineering 32 (1), 111-128

Mercury emissions to the atmosphere from natural and anthropogenic sources in the
Mediterranean region

N Pirrone, P Costa, JM Pacyna, R Ferrara
Atmospheric Environment 35 (17), 2997-3006

Influence of soil non-linearity on the dynamic response of high-speed railway tracks
PA Costa, R Calgada, AS Cardoso, A Bodare
Soil Dynamics and Earthquake Engineering 30 (4), 221-235

Atmospheric mercury distribution in Northern Europe and in the Mediterranean region
| Wangberg, J Munthe, N Pirrone, A Iverfeldt, E Bahlman, P Costa, ...
Atmospheric Environment 35 (17), 3019-3025

Numerical modeling of vibrations induced by railway traffic in tunnels: From the source to the
nearby buildings

P Lopes, PA Costa, M Ferraz, R Calcada, AS Cardoso

Soil Dynamics and Earthquake Engineering 61, 269-285

Ballast mats for the reduction of railway traffic vibrations. Numerical study
PA Costa, R Calcada, AS Cardoso
Soil Dynamics and Earthquake Engineering 42, 137-150

Field testing and analysis of high speed rail vibrations
DP Connolly, G Kouroussis, PK Woodward, PA Costa, O Verlinden, ...
Soil Dynamics and Earthquake Engineering 67, 102-118

Large scale international testing of railway ground vibrations across Europe
DP Connolly, PA Costa, G Kouroussis, P Galvin, PK Woodward, ...
Soil Dynamics and Earthquake Engineering 71, 1-12

Influence of train dynamic modelling strategy on the prediction of track—ground vibrations

induced by railway traffic
PA Costa, R Calcada, AS Cardoso
Proceedings of the Institution of Mechanical Engineers, Part F: Journal of ...


https://scholar.google.com/citations?view_op=view_org&hl=en&org=6139287000594560576
https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

TITLE

Critical speed of railway tracks. Detailed and simplified approaches
PA Costa, A Colaco, R Calcada, AS Cardoso
Transportation Geotechnics 2, 30-46

2.5 D MFS—FEM model for the prediction of vibrations due to underground railway traffic
P Amado-Mendes, PA Costa, LMC Godinho, P Lopes
Engineering Structures 104, 141-154

Railway critical velocity—Analytical prediction and analysis
SB Mezher, DP Connolly, PK Woodward, O Laghrouche, J Pombo, ...
Transportation Geotechnics 6, 84-96

Railway cuttings and embankments: Experimental and numerical studies of ground vibration
G Kouroussis, DP Connolly, B Olivier, O Laghrouche, PA Costa
Science of the Total Environment 557, 110-122

Behavior of reinforced concrete box culverts under high embankments
M Pimentel, P Costa, C Félix, J Figueiras
Journal of Structural Engineering 135 (4), 366-375

Vibrations inside buildings due to subway railway traffic. Experimental validation of a
comprehensive prediction model

P Lopes, JF Ruiz, PA Costa, LM Rodriguez, AS Cardoso

Science of the Total Environment 568, 1333-1343

The influence of train properties on railway ground vibrations
A Colago, PA Costa, DP Connolly
Structure and Infrastructure Engineering 12 (5), 517-534

Past, current and projected atmospheric emissions of trace elements in the Mediterranean region
N Pirrone, P Costa, JM Pacyna
Water Science and Technology 39 (12), 1-7

The effect of embankment on high speed rail ground vibrations
B Olivier, DP Connolly, P Alves Costa, G Kouroussis
International Journal of Rail Transportation 4 (4), 229-246

The use of sub-modelling technique to calculate vibration in buildings from underground railways
M Hussein, H Hunt, K Kuo, PA Costa, J Barbosa
Proceedings of the Institution of Mechanical Engineers, Part F: Journal of ...

Pattern based GUI testing for mobile applications
P Costa, ACR Paiva, M Nabuco
2014 9th International Conference on the Quality of Information and ...

Experimental analysis of track-ground vibrations on a stretch of the Portuguese railway network
NC dos Santos, A Colaco, PA Costa, R Calcada
Soil Dynamics and Earthquake Engineering 90, 358-380

Atmospheric mercury emissions from anthropogenic and natural sources in the Mediterranean
region

N Pirrone, P Costa, JM Pacyna, R Ferrara

Atmospheric Environment 35, 2999-3006

Avian trait-mediated vulnerability to road traffic collisions


https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

TITLE

SM Santos, A Mira, PA Salgueiro, P Costa, D Medinas, P Beja
Biological Conservation 200, 122-130

Influence of soil stiffness on building vibrations due to railway traffic in tunnels: Numerical study
P Lopes, PA Costa, R Calcada, AS Cardoso
Computers and Geotechnics 61, 277-291

A 2.5 D finite element model for simulation of unbounded domains under dynamic loading
PA Costa, R Calcada, JC Marques, AS Cardoso
Numer Methods Geotech Eng, 397-404

Numerical modeling of vibrations induced in tunnels: a 2.5 D FEM-PML approach
P Lopes, PA Costa, R Calcada, AS Cardoso
Traffic induced environmental vibrations and controls: theory and ...

Study of ground vibrations induced by railway traffic in a 3D FEM model formulated in the time
domain: experimental validation

J Fernandez Ruiz, P Alves Costa, R Calcada, LE Medina Rodriguez, ...
Structure and Infrastructure Engineering 13 (5), 652-664

Influence of soil stiffness on vibrations inside buildings due to railway traffic: numerical study
P Lopes, PA Costa, R Calcada, AS Cardoso
Computers & Geotechnics 61, 277-291

Analysis of a braced excavation in soft soils considering the consolidation effect
PA Costa, JL Borges, MM Fernandes
Geotechnical and Geological Engineering 25 (6), 617-629

Abatement of railway induced vibrations: Numerical comparison of trench solutions
J Barbosa, PA Costa, R Calcada
Engineering Analysis with Boundary Elements 55, 122-139

The stiffening of soft soils on railway lines
K Dong, DP Connolly, O Laghrouche, PK Woodward, PA Costa
Transportation Geotechnics 17, 178-191

Prediction of vibrations and reradiated noise due to railway traffic: a comprehensive hybrid model

based on a finite element method and method of fundamental solutions approach
A Colago, P Alves Costa, P Amado-Mendes, L Godinho
Journal of Vibration and Acoustics 139 (6)

Soil shakedown analysis of slab railway tracks: Numerical approach and parametric study
PA Costa, P Lopes, AS Cardoso
Transportation Geotechnics 16, 85-96

Generalities of vertebrate responses to landscape composition and configuration gradients in a

highly heterogeneous Mediterranean region
JM Herrera, PA Salgueiro, D Medinas, P Costa, C Encarnacgéo, A Mira
Journal of Biogeography 43 (6), 1203-1214

On the application of continuous buried periodic inclusions on the filtering of traffic vibrations: A

numerical study
A Castanheira-Pinto, P Alves-Costa, L Godinho, P Amado-Mendes
Soil Dynamics and Earthquake Engineering 113, 391-405


https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

TITLE

Community composition and activity of insectivorous bats in M editerranean olive farms
JM Herrera, P Costa, D Medinas, JT Marques, A Mira
Animal Conservation 18 (6), 557-566

Vibrations induced by railway traffic: influence of the mechanical properties of the train on the

dynamic excitation mechanism
PA Costa, R Calcada, AS Cardoso
8th International Conference on Structural Dynamics: EURODYN 2011, 804-811

Non-linear soil behaviour on high speed rail lines
K Dong, DP Connolly, O Laghrouche, PK Woodward, PA Costa
Computers and Geotechnics 112, 302-318

A methodology based on structural finite element method-boundary element method and

acoustic boundary element method models in 2.5 D for the prediction of reradiated noise in ...
D Ghangale, A Colaco, P Alves Costa, R Arcos
Journal of Vibration and Acoustics 141 (3)

Analise numérica de vibracfes induzidas por trafego ferroviario em tineis baseada em modelos

25D
P Lopes, PA Costa, R Calcada, AS Cardoso
12° Congresso Nacional de Geotecnia

A fast random method for three-dimensional analysis of train-track-soil dynamic interaction
L Wang, Z Zhu, Y Bai, Q Li, PA Costa, Z Yu
Soil Dynamics and Earthquake Engineering 115, 252-262

Experimental validation of a FEM-MFS hybrid numerical approach for vibro-acoustic prediction
A Colacgo, PA Costa, P Amado-Mendes, F Magalhaes, L Godinho
Applied Acoustics 141, 79-92

Implicagcbes da adocao das IFRS sobre as book-tax differences: o caso do Brasil
P de Souza Costa, AB Lopes
Novas EdicOes Académicas

Modeling of infinite structures by 2.5 D FEM-PML. Application to the simulation of vibrations

induced in tunnels
P Lopes, P Alves Costa, R Cal¢ada, A Cardoso, J Pombo
Railways 2012. The First International Conference on Railway Technology ...

An efficient approach for prediction of subway train-induced ground vibrations considering
random track unevenness

Z Zhu, L Wang, PA Costa, Y Bai, Z Yu

Journal of Sound and Vibration 455, 359-379

Braced excavations in soft clayey soils—behavior analysis including the consolidation effects
PA Costa
Faculty of Engineering, University of Porto, Portugal (in Portuguese)

The effect of tunnel construction on future underground railway vibrations
JF Ruiz, PJ Soares, PA Costa, DP Connolly
Soil Dynamics and Earthquake Engineering 125, 105756

The Impact of Timer Resolution in the Efficiency Optimization of Synchronous Buck Converters


https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

TITLE

JPD Amaral

The dynamic effect of a piled-foundation building on an incident vibration field from an
underground railway tunnel

M Hussein, H Hunt, K Kuo, PA Costa, J Barbosa

ICSV20-International Congress on Sound & Vibration

Geodynamics of very high speed transport systems
DP Connolly, PA Costa
Soil Dynamics and Earthquake Engineering 130, 105982

traditional processed Meat products Re-designed towards inulin-rich functional foods Reduce
polyps in two colorectal cancer Animal Models

J Fernandez, E Ledesma, J Monte, E Millan, P Costa, VG de la Fuente, ...

Scientific reports 9 (1), 1-17

3D FE dynamic modelling of offshore wind turbines in sand: natural frequency evolution in the
pre—to after-storm transition

E Kementzetzidis, WG Versteijlen, A Nernheim, F Pisano

Proc. 9th European Conf. on Numerical Methods in Geotechnical Engineering ...

Estudo comparativo de trés algoritmos de machine learning na classificacdo de dados
electrocardiograficos

AC Martins, JM Marques, PD Costa

Trabalho (Mestrado em Informatica Médica)—Universidade do Porto, Porto

A new strategy to estimate static loads for the dynamic weighing in motion of railway vehicles
A Mosleh, PA Costa, R Calcada
Proceedings of the Institution of Mechanical Engineers, Part F: Journal of ...

3D FEM analysis of the effect of buried phononic crystal barriers on vibration mitigation
C Albino, L Godinho, P Amado-Mendes, P Alves-Costa, D Dias-da-Costa, ...
Engineering Structures 196, 109340

Modeling of vibrations in tunnels using the finite element method with perfectly matched layers
P Lopes, PA Costa, R Calgada, AS Cardoso
First International Conference on Railway Technology: Research, Development ...

Numerical modelling and inverse analysis of continuous compaction control
C Herrera, PA Costa, B Caicedo
Transportation Geotechnics 17, 165-177

Vibrations induced by railway traffic: experimental validation of a 2.5 D numerical model
P Alves Costa, R Calcada, A Cardoso
3rd International Conference on Computational Methods in Structural Dynamics ...

Vibrations of track-ground system induced by railway traffic. Numerical modeling and
experimental validation

P Alves Costa

Faculty of Engineering, Porto: University of Porto,(in Portuguese)

Train—track—ground interaction on high speed lines
R Calcada, R Delgado, A Cardoso, PA Costa, N Santos, C Ribeiro, ...
Noise and vibration on high-speed railways. Porto: FEUP, 241-263


https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

TITLE

Moving towards Emissions Neutral Development (MEND)
J Troni, S Agbey, PM Costa, N Haque, M Hession, L Gunaratne, ...
Oxford, UK: Eco Securities Limited. www. ecosecurities. com/300publications ...

Estimation of the potential relevance of differential settlements in earthquake-induced
liquefaction damage assessment

F Gomez-Martinez, MDL Millen, PA Costa, X Romao
Engineering Structures 211, 110232

MFS analysis of the vibration filtering effect of periodic structures in elastic media
L GODINHO, P Amado-Mendes, P Alves-Costa, C Albino
Boundary Elements and Other Mesh Reduction Methods, 149

Book-tax differences and capital structure
MT Marques, SH Nakao, PDS Costa
RAM. Revista de Administracdo Mackenzie 18 (6), 177-200

2.5 D modeling of soil-structure interaction using a coupled MFS-FEM formulation
P Amado Mendes, L Godinho, PA Costa
11th World Congress on Computational Mechanics (WCCM XIl), E. Ofate, J ...

A Non-associated creep model for structured anisotropic (n-SAC). Numerical Methods in
Geotechnical Engineering (NUMGE 2010)

G Grimstad, SA Degago
Taylor & Francis Group, London, England. doi

Mechanistic-empirical permanent deformation models: Laboratory testing, modelling and ranking
A Ramos, AG Correia, B Indraratna, T Ngo, R Calcada, PA Costa
Transportation Geotechnics 23, 100326

Mitigation of vibrations and re-radiated noise in buildings generated by railway traffic: a

parametric study
A Colaco, PA Costa, P Amado-Mendes, L Godinho, R Calcada
Procedia engineering 199, 2627-2632

Modelling of vibrations induced by traffic in tunnels: from the source to the receiver
P Lopes, PA Costa, M Ferraz, R Cal¢cada, A Silva
INTERNATIONAL CONFERENCE ON VIBRATION PROBLEMS 11, 1-10

Role of adenosine and nitric oxide on splanchnic haemodynamics in portal hypertension
MC Marques, MT Villa-de-Brito, P Costa, L Silva-Carvalho
JOURNAL OF PHYSIOLOGY-LONDON 523, 44P-45P

High speed railway ground dynamics: a multi-model analysis
DP Connolly, K Dong, P Alves Costa, P Soares, PK Woodward
International Journal of Rail Transportation 8 (4), 324-346

Trackside monitoring solution for weighing in motion of rolling stock
A Mosleh, A Meixedo, P Costa, R Calgada
TESTE2019-2nd Conference on Testing and Experimentations in Civil ...

Effect of earthquake characteristics on the permanent displacement of a cantilever retaining wall
J Bakr, SM Ahmad, AS Cardoso, JL Borges, PA Costa, AT Gomes, ...
Vol 1 of Proc., Numerical Methods in Geotechnical Engineering IX, edited by ...


https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

TITLE

Numerical modelling of the dynamic response of liquefiable deposits in the presence of small

scale buildings
J Borozan, PA Costa, X Roméao, J Quintero, AV da Fonseca
Computational methods in structural dynamics and earthquake engineering ...

Modelling of soil-structure interaction in OpenSees: a practical approach for performance-based
engineering

S Kechidi, A Colaco, M Marques, JM Castro, PA Costa

OpenSees days europe 2017 1st European conference on OpenSees

DYNAMIC GROUND STRESS-PATH EVOLUTION DUE TO THE RAILWAY TRAFFIC: A

PARAMETRIC STUDY.
A Colago, PA Costa
Revista Internacional de Métodos Numéricos para Calculo y Disefio en ...

Mitigation of vibrations induced by railway traffic in tunnels through floating slab systems:

numerical study
P Lopes, PA Costa, R Calcada, AS Cardoso
Eurodyn 2014, 871-878

Avaliacdo da interface entre camadas ligadas com aplicacdo de grelhas de reforco de

pavimentos pelo método de Leutner modificado
P Marcelino, AC Freire, P Costa
7° Congresso Rodoviario Portugués, Lisboa

First approach to the application of operational 4DVAR data assimilation to the regional ocean

model system
M Cobas-Garcia, A Gomez-Tato, C Cotelo-Queijo, ME Vazquez-Cendon, ...
Numer. Methods Hyperbolic Equ 393

An approach for wheel flat detection of railway train wheels using envelope spectrum analysis
A Mosleh, P Montenegro, P Alves Costa, R Calcada
Structure and Infrastructure Engineering, 1-20

Use of Tyre-Derived Aggregate as Backfill Material for Wave Batrriers to Mitigate Railway-

Induced Ground Vibrations
J Fernandez-Ruiz, LE Medina Rodriguez, PA Costa
International Journal of Environmental Research and Public Health 17 (24), 9191

Numerical Methods in Geotechnical Engineering IX: Proceedings of the 9th European
Conference on Numerical Methods in Geotechnical Engineering (NUMGE 2018), June 25-27,
2018 ...

AS Cardoso, JL Borges, PA Costa, AT Gomes, JC Marques, CS Vieira
CRC Press

The effect of soil non-linearity on mixed traffic railway lines: passenger vs freight loads
K Dong, DP Connolly, O Laghrouche, PK Woodward, C Ho, PA Costa
GeoShanghai International Conference, 227-236

Modelacao 2.5 D MEF-PML de vibragfes induzidas em tuneis
P Lopes, PA Costa, AS Cardoso, R Calgada
Geotecnia 144, 89-118

Effect of buried phononic crystal barriers in stratified medium


https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

TITLE

C Albino, L Godinho, P Alves Costa, P Amado Mendes
Xl Congreso Iberoamericano de Acustica

Geotechnical challenges in very high speed railway tracks. The numerical modelling of critical

speed issues
A Colaco, PA Costa
Numge

Numerical study of a buried periodic device for vibration protection
L Godinho, C Albino, P Alves-Costa, P Amado-Mendes, AC Pinto, ...
Euronoise

A PERSISTENCIA’DA BOOK-TAX DIFFERENCES NAS COMPANHIAS ABERTAS
BRASILEIRAS APOS A ADOCAO DO INTERNATIONAL FINANCIAL REPORTING

STANDARDS (IFRS).
TA DE OLIVEIRA CARDOSO, P DE SOUZA COSTA, LAC De Avila
Revista Alcance 24 (4)

New Method for Determining PY Curves on Rigid Piles—A Theoretical and Numerical
Investigation of the Interaction of Soil with Large Scale Piles

A Fonseca, AV da Fonseca, P Costa, O Hededal
19th International Conference on Soil Mechanics and Geotechnical Engineering ...

Mitigation of vibrations induced by railway traffic though soil burried inclusions: a numerical study
AC Pinto, PA Costa, L Godinho, PA Mendes
Tecniacustica 2017: 48° Congreso Espafiol de Acustica; Encuentro Ibérico de ...

Desenvolvimento da geotécnica-Algumas perspectivas especificas
AS Cardoso, PA Costa
Geotecnia, Lisboa 137 (4), 5-20

A numerical procedure to evaluate vibrations and re-radiated noise in buildings generated by

railway traffic
A Colaco, PA Costa, P Amado-Mendes, L Godinho
EuroRegio, 13-15

Analise numérica da alteracdo do estado de tensdo geomecanico induzida pelo trafego

ferroviario
A Colago, PA Costa, P Lopes
Revista Internacional de Métodos Numéricos para Calculo y Disefio en ...

A numerical model for calculating vibration in a building with pile-foundation from underground

railway trains
MFM Hussein, HEM Hunt, KA Kuo, PA Costa, J Barbosa
ICOVP 2013-11th International Conference on Vibration Problems, 1-8

A Formacao tactica no futebol: que preocupacdes no processo de treino: estudo realizado com

uma equipa do escalédo de iniciados masculinos
P Costa

Modelling of soil-structure interaction in OpenSees: A practical approach for performance-based
seismic design

S Kechidi, A Colaco, PA Costa, JM Castro, M Marques

Structures 30, 75-88


https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

TITLE

Influence of track foundation on the performance of ballast and concrete slab tracks under cyclic
loading: Physical modelling and numerical model calibration

A Ramos, AG Correia, R Calcada, PA Costa, A Esen, PK Woodward, ...

Construction and Building Materials 277, 122245

Experimental validation of a simplified soil-structure interaction approach for the prediction of
vibrations in buildings due to railway traffic

A Colaco, PA Costa, A Castanheira-Pinto, P Amado-Mendes, R Cal¢cada

Soil Dynamics and Earthquake Engineering 141, 106499

Benchmarking of two three-dimensional numerical models in time/space domain to predict
railway-induced ground vibrations

J Fernandez-Ruiz, LEM Rodriguez, PA Costa, M Martinez-Diaz

Earthquake Engineering and Engineering Vibration 20 (1), 245-256

Numerical Validation of a Hybrid Approach for the Assessment of Vibrations and Re-radiated
Noise in Buildings due to Railway Traffic

PA Costa, R Arcos, P Soares, A Colacgo

International Journal of Railway Research 7 (2), 0-0

A framework combining pseudo-excitation method and two-and-a-half-dimensional finite element
method for random ground vibrations induced by high-speed trains

L Wang, Z Zhu, PA Costa, Y Bai, Z Yu, Y Han

Advances in Structural Engineering 23 (15), 3263-3277

Numerical modelling of ground-borne noise and vibrations in buildings induced by pile driving
A Colaco, PA Costa, CMA Parente, AS Cardoso
INTER-NOISE and NOISE-CON Congress and Conference Proceedings 261 (1), 5453-5464

An effective time domain numerical model for the prediction of ground-borne vibrations induced
by pile driving

TV Sofiste, LMC Godinho, PA Costa, DJ Soares

INTER-NOISE and NOISE-CON Congress and Conference Proceedings 261 (1), 5442-5452

Numerical simulation of bitumen emulsion-stabilised base course mixtures with C&D waste
aggregates considering nonlinear elastic behaviour

| Perez, L Medina, B Gomez-Meijide, PA Costa, AS Cardoso

Construction and Building Materials 249, 118696

Railway critical speed assessment: A simple experimental-analytical approach
PA Costa, P Soares, A Colago, P Lopes, D Connolly
Soil Dynamics and Earthquake Engineering 134, 106156

Development of a Low-Cost Trackside System for Weighing in Motion and Wheel Defects

Detection
A Mosleh, PA Costa, R Cacada
International Journal of Railway Research 7 (1), 1-9

Influence of Track Irregularities in the Stress Levels of the Ballasted and Ballastless Tracks
A Ramos, AG Correia, PA Costa, R Calcada
Advances in Environmental Vibration and Transportation Geodynamics, 601-612

Lower Bound Shakedown Limit Analysis of Slab Railway Tracks: Numerical Approach
PA Costa, P Lopes, AS Cardoso


https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

TITLE

Advances in Environmental Vibration and Transportation Geodynamics, 479-492

A hybrid methodology for the assessment of railway-induced ground-borne noise and vibration in
buildings based on experimental measurement in the ground surface

R Arcos, PJ Soares, L Godinho, P Alves Costa

INTER-NOISE and NOISE-CON Congress and Conference Proceedings 259 (4), 5522-5533

A methodology for the calculation of the noise radiated by the rails and the tunnel structure in
railway tunnels

D Ghangale, A Colaco, P Alves Costa, R Arcos

INTER-NOISE and NOISE-CON Congress and Conference Proceedings 259 (7), 2210-2219

Hybrid approach for the assessment of vibrations and re-radiated noise in buildings due to
railway traffic: Concept and preliminary validation

PA Costa, R Arcos, P Soares, A Colacgo

Advances in Engineering Materials, Structures and Systems: Innovations ...

Ground-borne vibrations induced by pile driving: Prediction based on numerical approach
CMA Parente, PA Costa, AS Cardoso
Advances in Engineering Materials, Structures and Systems: Innovations ...

A hybrid methodology for the assessment of railway-induced ground-borne noise and vibration in

buildings based on experimental measurement in the ground surface
R Arcos Villamarin, PJ Soares, P Alves Costa, L Godinho
Sociedad Espafiola de Acustica

Optimising soll stiffness on high speed rail lines to prevent vibration
K Dong, O Laghrouche, DP Connolly, PK Woodward, PA Costa
26th International Congress on Sound and Vibration 2019

Dynamic track—ground behaviour on high-speed rail lines
DP Connolly, PK Woodward, PA Costa
Ground Vibrations from High-Speed Railways: Prediction and mitigation, 1-25

A methodology based on structural FEM-BEM and acoustic BEM models in 2.5 D for the

prediction of re-radiated noise in railway-induced ground-borne vibration problems
D Ghangale, A Colago, PA Costa, R Arcos

Non-linear soil behavior on freight vs passenger lines
K Dong, DP Connolly, O Laghrouche, PK Woodward, PA Costa
WIT Transactions on The Built Environment 181, 507-516

The effect of non-linear soil behavior on mixed traffic railway lines
K Dong, O Laghrouche, DP Connolly, PK Woodward, P Alves Costa
Numerical Methods in Geotechnical Engineering 1X 2, 1445-1452

Comunicacion y Espectaculo: Actas del XV Congreso de la Asociacion de Historiadores de la

Comunicacion
H Lima, Al Reis, P Costa

Numerical analysis of the shielding effect provided by periodic elastic scatterers
P Amado-Mendes, L Godinho, P Alves-Costa, A Castanheira-Pinto, ...
MATEC Web of Conferences 211, 13005


https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

TITLE

A numerical study of the vibration filtering effect of periodic structures
L Godinho, J Carbajo, P Amado-Mendes, J Ramis, P Alves-Costa, ...
Congress on Numerical Methods in Engineering CMN2017 3, 5

Ground-borne vibrations due to railway traffic in urbanized areas: A numerical study about traffic
in trench cross-sections

A Pinto, PA Costa, A Colago, P Lopes, M Hussein

National Technical University of Athens

Preliminary experimental validation of FEM-MFS approach for prediction of re-radiated noise
A Colaco, PA Costa, A Pinto, P Amado-Mendes, L Godinho
Tecniacustica 2017: 48° Congreso Espafiol de Acustica; Encuentro Ibérico de ...

Psychology, Community and Health: Consolidation and Transformation
R Gaspar, P Costa, M Marques
Psychology, Community & Health 6 (1), 1

“I'll Follow the Sun”: Atracgao e Retencao da Classe Criativa no Algarve
AR Cruz, JF Marques, P Costa

A comprehensive model for the prediction of vibrations due to underground railway traffic:

formulation and validation
PA Costa, A Cardoso Silva, R Calcada, P Lopes, J Fernandez
4. International Workshop on Archeology, Cryptoportici, Hypogea, Geology ...

Track-Ground Vibrations on a Stretch of the Portuguese Railway Network
NC dos Santos, A Colaco, PA Costa, R Calcada

Railway Ground Vibrations: Influence of Train Geometry And Masses
A Colago, PA Costa, D Connolly
Proceedings of the Third International Conference on Railway Technology ...

Scoping prediction of railway critical velocity
D Connolly, SB Mezher, PK Woodward, Z Yu, O Laghrouche, J Pombo, ...
3rd International Conference on Railway Technology: Research, Development ...

Barreras continuas y discontinuas en el terreno para la reduccion de vibraciones provocadas por
el trafico ferroviario: modelizacion numérica y estudio de eficiencia

JF Ruiz, LM Rodriguez, PA Costa

Reconocimiento, tratamiento y mejora del terreno: 10° Simposio Nacional de ...

Stress analysis to the outer frame of a wheelchair
J Sim0@es, P Azevedo, R Lopes, R Barros, M Ferraz, P Cunha, P Costa, ...
Instituto Politécnico de Castelo Branco (IPCB)

EFFECT OF EMBANKMENT CONDITIONS ON GROUND VI-BRATIONS INDUCED BY HIGH-

SPEED LINES

B Olivier, G Kouroussis, DP Connolly, PA Costa
23rd International Congress on Sound and Vibration 2016

Role of adenosine and nitric oxide on splanchnic haemodynamics in portal hypertension
MT Villa-de-Brito, L Silva-Carvalho, P Costa, MC Marques
CAMBRIDGE UNIV PRESS


https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

TITLE

The contributions of social interdisciplinary practices in problem-based learning medicine course
M da Silva, P Costa, MC Fernandes, AC Tavares, MN Santana, ...
1ST INTERNATIONAL CONFERENCE ON HIGHER EDUCATION ADVANCES (HEAD'15), 250-257

Sal970 Colorectal Cancer Prevention in an Animal Model Using Functional Meat Foods
J Fernandez, EL Santiso, E Milan, P Costa, JM Ferndndez, M Varela, ...
Gastroenterology 148 (4), S-371

Classe Criativa e Industrias Culturais e Criativas em Destinos Turisticos: Comparandos o0s
Casos do Algarve, Malaga, Graz e Cardiff

AR Cruz, P Costa, JF Marques

Livro de Atas do 1° Congresso da Associacéo Internacional das Ciéncias ...

Endocardite de valvula protésica—registo de 15 anos
C Arantes, C Vieira, P Costa, J Martins, G Abreu, C Quina-Rodrigues, ...

Fast approximation of critical velocities on high speed rail lines
D Connolly, PA Costa, SB Mezher, O Laghrouche, J Pombo, ...
13th International Conference on Railway Engineering 2015

Functionalized meat foods with prebiotics as colon cancer prevention in an animal model
J Fernandez, CJ Villar, F Lomb6, E Ledesma, J Monte, E Milan, P Costa, ...
Nutr Hosp, 49-50

Transportation Geotechnics
SB Mezher, DP Connolly, PK Woodward, O Laghrouche, J Pombo, ...

Dynamic solution of a discontinuous floating-slab track subjected to moving loads
Y Cao, C Rui, P Costa, J Barbosa, H Xia
AIP Conference Proceedings 1618 (1), 45-48

Procurando o Fio a Meada: O Lugar da Cultura e da Criatividade no Algarve
AR Cruz, P Costa, JF Marques

Improving ground vibration modelling accuracy via full scale experimental testing across Europe
D Connolly, G Kouroussis, PA Costa, PK Woodward, P Galvin, SB Mezher, ...
Proceedings of the Birmingham International Conference on High Speed Rail

CHALLENGES ON THE SIMULATION OF VIBRATIONS INDUCED BY VERY HIGH SPEED
TRAINS

PA Costa, R Calcada, AS Cardoso
Ballast 5, 20

Track-ground vibrations induced by rail traffic, Chapter 16 of the book" Innovative Numerical
Modelling in Geomechanics

PA Costa, R Calcada, AS Cardoso

Innovative Numerical Modelling in Geomechanics

Track-ground vibrations induced by rail traffic
PA Costa, R Calcada, AS Cardoso

Electrocardiogram Rhythm Simulation in Open Source Environment-A Contribution to Training in

Biomedical Sciences.
AC Martins, PD Costa, JM Marques, R Cruz-Correia


https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

TITLE

HEALTHINF, 512-516

PAST, CURRENT AND PROJECTED ATMOSPHERIC EMISSIONS OF TRACE
N Pirrone, P Costa, JM Pacyna
Diffuse Pollution'98, 1

Estudio retrospectivo de 469 casos de apendicitis aguda. Importancia de la atencion primaria
PA Costa, MJR Granado, EL Moreno, A Monzon, MJ Povar, J Fernandez
Atencion primaria: Publicacién oficial de la Sociedad Espafiola de Familiay ...

Railway Research
PA Costa, R Arcos, P Soares, A Colaco

POTENTIAL RELEVANCE OF DIFFERENTIAL SETTLEMENTS IN EARTHQUAKE-INDUCED

LIQUEFACTION DAMAGE ASSESSMENT
F GOMEZ-MARTINEZ, MDL MILLEN, PA COSTA, X ROMAO, ...

THE USE OF MULTIPLE MODELS TO ANALYSE RAILWAY TRACK GROUND DYNAMICS
P Chumyen, DP Connolly, K Dong, PA Costa, PJ Soares, PK Woodward

A NEW SEMI-ANALYTICAL APPROACH FOR DYNAMIC PILE-SOIL INTERACTION PROBLEM
KF Conto, R Arcos, C Parente, PA Costa, J Romeu

NUMERICAL PREDICTION OF GROUND-BORNE NOISE AND VIBRATIONS IN BUILDINGS

INDUCED BY PILE DRIVING
A Colacgo, PA Costa, CMA Parente, AS Cardoso

PREDICTION OF PILE DRIVING INDUCED VIBRATIONS BASED ON TIME DOMAIN FINITE

ELEMENT SIMULATION
TV Sofiste, L Godinho, PA Costa, D Soares

TIME-DOMAIN FEM SIMULATION OF THE PROPAGATION OF IMPACT INDUCED

VIBRATIONS
TV Sofiste, L Godinho, D Soares, PA Costa
tC1,2

eeS EIETEILEEEEEEEEEEE
A Colago, PA Costa, P Lopes

ELECTROCARDIOGRAM RHYTHM SIMULATION IN OPEN SOURCE ENVIRONMENT
AC Martins, PD Costa, JM Marques, RC Correia

THE INFLUENCE OF DEGRADATION OF SHEAR MODULUS OF SOIL ON PREDICTED

RAILWAY VIBRATIONS IN TUNNELS EXCAVATED WITH TBM: A NUMERICAL ANALYSIS
JF Ruiz, PA Costa, P Lopes, LM Rodriguez

VALIDACAO DE UM METODO NUMERICO FEM PERIODICO PARA ANALISE DE

VIBRA(;OES INDUZIDAS POR AC(;AO HUMANA
A Pinto, PA Costa, L Godinho, P Amado-Mendes

Transportation Geotechnics
Y Qian, MS Dersch, Z Gao, JR Edwards


https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

TITLE

Assessing Railway Vibration Modelling Accuracy via Experimental Testing Across Seven
Countries
M Forde, D Connolly, G Kouroussis, P Alves Costa, P Galvin, ...

VIBRATIONS IN BUILDINGS DUE TO RAILWAY TRAFFIC IN TUNNELS: MODELLING

STRATEGIES AND INFLUENCE OF SOIL STIFFNESS
P Lopes, PA Costa, R Calcada, A Cardoso

Estimation of static load due to weight in motion system
A Mosleh, PA Costa, R Calcada

Moving towards Emissions Neutral Development (MEND) Final Report
J Troni, S Agbey, PM Costa, N Haque, M Hession, L Gunaratne, ...

EPIDEMIOLOGY AND HUMAN STUDIES

D Kocman, P Vreca, V Fajon, M Horvat, LA Henriquez-Hernandez, ...

Prediction of Vibrations inside Buildings due to Subway Traffic. Experimental Validation of a

Numerical Model
PA Costa, P Lopes, J Fernandéz, A Cardoso, R Calgcada

Escavacao Escorada em San Francisco. Modelacdo Numérica Incluindo os Efeitos da

Consolidacao
PA Costa, JL Borges, MM Fernandes

LARGE SCALE BENCHMARKING OF RAILWAY GROUND VIBRATIONS ACROSS 7

COUNTRIES
D Connolly, P Woodward, G Kouroussis, O Verlinden, PA Costa, ...

High-speed railway traffic: challenges on the simulation of the dynamic response of the track
A COLAGO, P ALVES COSTA, R CALGADA, A SILVA CARDOSO

EXPERIMENTAL VALIDATION OF A 2.5 D FEM-BEM MODEL FOR THE ASSESSMENT OF

VIBRATIONS INDUCED BY TRAFFIC
P Alves Costa, R Calcada, A Silva Cardoso

ESCAVACOES ESCORADAS EM SOLOS ARGILOSOS MOLES: A IMPORTANCIA DOS
EFEITOS DECORRENTES DA CONSOLIDACAO BRACED EXCAVATIONS IN CLAYEY
SOILS: THE RELEVANCE OF CONSOLIDATION EFFECTS

P Alves Costa, J Leitdo Borges, M Matos Fernandes


https://scholar.google.com/citations?hl=en&user=z7usZTQAAAAJ&view_op=list_works&sortby=title
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

