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Abstract 

A control framework is developed that regulates a Metro-type rail line in the presence of disruptions 

while taking into account the tradeoff between user and operator (energy consumption) costs. Unlike 

approaches based solely on computational intensive optimization models, the proposed methodology is 

based on three eminently solvable analytical models. These formulations sequentially apply train holding 

and speed control strategies with the objective of reducing social cost. In the initial phase immediately 

following a disruption, one of the holding models determines the magnitude of the holds to be imposed 

on each train on the line. Once the trains are moving again and the recovery period begins, the other 

holding model and the speed control model take over, defining respectively the train holdings at each of 

the stations and the train speeds between them. Simulation results demonstrate that the framework's 

performance is similar to that of an optimization model applying overall control to the entire system. The 

methodology can also be used to reveal the effects of different relevant parameters on the control 

decisions to be taken. 

Palabras clave 

Palabras clave de autor:Disruptions; Speed control; Train holding; Real-time control; Transit 

operations 

Información del autor 

Dirección para petición de copias: 

Pontificia Universidad Catolica de Chile Pontificia Univ Catolica Chile, Dept Transport Engn & Logist, 

Santiago, Chile. 

CEDEUS Ctr Sustainable Urban Dev, Santiago, Chile. 

Dirección correspondiente: Bueno-Cadena, CE (corresponding author) 

 

Pontificia Univ Catolica Chile, Dept Transport Engn & Logist, Santiago, Chile. 

Dirección correspondiente: Bueno-Cadena, CE (corresponding author) 

       CEDEUS Ctr Sustainable Urban Dev, Santiago, Chile. 

https://apps.webofknowledge.com/OutboundService.do?SID=7ENl2ARdUHbyo3HqQxg&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=32914672
javascript:sup_focus('addressWOS:000550161200011-1')
javascript:sup_focus('addressWOS:000550161200011-2')
https://apps.webofknowledge.com/OutboundService.do?SID=7ENl2ARdUHbyo3HqQxg&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=34822446
javascript:sup_focus('addressWOS:000550161200011-1')
javascript:sup_focus('addressWOS:000550161200011-2')
https://apps.webofknowledge.com/OutboundService.do?SID=7ENl2ARdUHbyo3HqQxg&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=1826984
javascript:sup_focus('addressWOS:000550161200011-3')
javascript:sup_focus('addressWOS:000550161200011-4')
javascript:;
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7ENl2ARdUHbyo3HqQxg&field=TS&value=Disruptions&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7ENl2ARdUHbyo3HqQxg&field=TS&value=Speed+control&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7ENl2ARdUHbyo3HqQxg&field=TS&value=Train+holding&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7ENl2ARdUHbyo3HqQxg&field=TS&value=Real-time+control&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7ENl2ARdUHbyo3HqQxg&field=TS&value=Transit+operations&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7ENl2ARdUHbyo3HqQxg&field=TS&value=Transit+operations&uncondQuotes=true
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')


Direcciones: 

 

[ 1 ] Pontificia Univ Catolica Chile, Dept Transport Engn & Logist, Santiago, Chile 

       [ 2 ] CEDEUS Ctr Sustainable Urban Dev, Santiago, Chile 

 

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

       [ 4 ] Inst Sistemas Complejos Ingn, Santiago, Chile 

Direcciones de correo electrónico:cebueno@uc.cl; jcm@ing.puc.cl; alejandro.tirachini@ing.uchile.cl 

Financiación 

Entidad financiadoraMostrar más información 
Número de 

concesión 

CEDEUS    

ANID/FONDAP  15110020 

Comision Nacional de Investigacion Cientifica y Tecnologica (CONICYT) 

CONICYT FONDECYT 
1150657 

ANID + PAI/CONCURSO NACIONAL TESIS DE DOCTORADO EN LA 

EMPRESA CONVOCATORIA 2014 + Folio  
781413009 

Volvo Research and Educational Foundations (VREF)    

ANID Chile  
PIA/BASAL 

AFB180003 

Ver texto de financiación    

Editorial 

PERGAMON-ELSEVIER SCIENCE LTD, THE BOULEVARD, LANGFORD LANE, KIDLINGTON, 

OXFORD OX5 1GB, ENGLAND 

Información de la revista 

 Impact Factor: Journal Citation Reports 

Categorías / Clasificación 

Áreas de investigación:Transportation 

Categorías de Web of Science:Transportation Science & Technology 

Información del documento 

Idioma:English 

Número de acceso: WOS:000550161200011 

ISSN: 0968-090X 

 

mailto:cebueno@uc.cl
mailto:jcm@ing.puc.cl
mailto:alejandro.tirachini@ing.uchile.cl
javascript:toggle_unified_funding()
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('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_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')

