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Abstract 

Cultural Heritage Buildings are considered highly complex, having evolved over time, and contain 

various heritage components. These assets are becoming increasingly at risk due to unprecedented 

transformation processes in cities, from underground railways. Experimental and monitoring strategies 

can serve as diagnostic tools on the effects of long-term exposure to induced vibrations, from this new 

source. The current work presents the Structural Health Monitoring (SHM) outcomes in the Church of 

the Angels (Igreja dos Anjos), a monument of the early 20th century, in Lisbon, Portugal, directly over a 

subway station, in a shallow railway line, subjected to groundborne vibration. 

 

Criteria from international standards provide threshold values, mostly in terms of velocity, which are 

linearly related to stress and strain fields. Specific criteria for non-structural components are usually set, 

accounting among others, frequency bandwidths and levels of intermittency. Even if recommendations 

specify the velocity as a primary measurement, it is often needed to obtain velocity-time histories from 

acceleration data, as accelerometers are widely used in practice. Weak signal processing, low sampling 

frequencies, the type of integration in time or frequency domain and digital filtering, with incorrect cut-

off frequency bandwidths, may lead to processed signals, distorted in terms of shape, phase and 

amplitude. 

Palabras clave 

Palabras clave de autor:Groundborne vibrations; historical construction; integration of kinetic 

quantities; masonry structures; signal processing; structural health monitoring 

KeyWords Plus:MASONRY; MODEL; IDENTIFICATION; PALACE; TOWER 

Información del autor 

Dirección para petición de copias: 

Universidade do Minho Univ Minho, Dept Civil Engn, ISISE, P-4800058 Guimaraes, Portugal. 

Dirección correspondiente: Karanikoloudis, G (autor correspondiente) 

https://apps.webofknowledge.com/OutboundService.do?SID=5ByG5z5r19uCrxXngzl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=16899429
javascript:sup_focus('addressWOS:000589535000001-1')
https://apps.webofknowledge.com/OutboundService.do?SID=5ByG5z5r19uCrxXngzl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=41988624
javascript:sup_focus('addressWOS:000589535000001-1')
https://apps.webofknowledge.com/OutboundService.do?SID=5ByG5z5r19uCrxXngzl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=1999885
https://apps.webofknowledge.com/OutboundService.do?SID=5ByG5z5r19uCrxXngzl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=1999885
javascript:sup_focus('addressWOS:000589535000001-1')
https://apps.webofknowledge.com/OutboundService.do?SID=5ByG5z5r19uCrxXngzl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=6519312
javascript:sup_focus('addressWOS:000589535000001-2')
https://apps.webofknowledge.com/OutboundService.do?SID=5ByG5z5r19uCrxXngzl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=30842847
javascript:sup_focus('addressWOS:000589535000001-3')
javascript:hide_show('show_resc_blurb',%20'inline');hide_show('show_resc_blurb_link',%20'none');hide_show('hide_resc_blurb_link',%20'inline')
javascript:;
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5ByG5z5r19uCrxXngzl&field=TS&value=Groundborne+vibrations&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5ByG5z5r19uCrxXngzl&field=TS&value=historical+construction&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5ByG5z5r19uCrxXngzl&field=TS&value=integration+of+kinetic+quantities&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5ByG5z5r19uCrxXngzl&field=TS&value=integration+of+kinetic+quantities&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5ByG5z5r19uCrxXngzl&field=TS&value=masonry+structures&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5ByG5z5r19uCrxXngzl&field=TS&value=signal+processing&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5ByG5z5r19uCrxXngzl&field=TS&value=structural+health+monitoring&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5ByG5z5r19uCrxXngzl&field=TS&value=MASONRY&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5ByG5z5r19uCrxXngzl&field=TS&value=MODEL&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5ByG5z5r19uCrxXngzl&field=TS&value=IDENTIFICATION&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5ByG5z5r19uCrxXngzl&field=TS&value=PALACE&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5ByG5z5r19uCrxXngzl&field=TS&value=TOWER&uncondQuotes=true


 

Univ Minho, Dept Civil Engn, ISISE, P-4800058 Guimaraes, Portugal. 

Direcciones: 

 

[ 1 ] Univ Minho, Dept Civil Engn, ISISE, P-4800058 Guimaraes, Portugal 

 

[ 2 ] Natl Lab Civil Engn, Dept Geotech, Lisbon, Portugal 

 

[ 3 ] Univ Chile, Dept Civil Engn, Santiago, Chile 

Direcciones de correo electrónico:karanikoloudis@hotmail.com 

Financiación 

Entidad financiadora 
Número de 

concesión 

FCT (Portuguese Foundation for Science and Technology), within the 

INFRARISK PhD program  
  

FCT (Portuguese Foundation for Science and Technology), within the 

ISISE  
UID/ECI/04029/2013 

Ver texto de financiación    

Editorial 

TAYLOR & FRANCIS INC, 530 WALNUT STREET, STE 850, PHILADELPHIA, PA 19106 USA 

Información de la revista 

 Impact Factor: Journal Citation Reports 

Categorías / Clasificación 

Áreas de investigación:Architecture; Construction & Building Technology; Engineering 

Categorías de Web of Science:Architecture; Construction & Building Technology; Engineering, Civil 

Información del documento 

Idioma:English 

Número de acceso: WOS:000589535000001 

ISSN: 1558-3058 

eISSN: 1558-3066 

 

mailto:karanikoloudis@hotmail.com
javascript:hide_show('show_fund_blurb',%20'inline');hide_show('show_fund_blurb_link',%20'none');hide_show('hide_fund_blurb_link',%20'inline')
javascript:;
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')

