Author’s Accepted Manuscript

RELIABILITY

ENGINEERING
& SYSTEM
Analysis of Transportation Networks Subject To SAFETY

Natural Hazards — insights from a Colombian case

J.E. Muriel-Villegas, K.C. Alvarez-Uribe, C.E. ] |||| ||

Patino-Rodriguez, J.G. Villegas . @ . A
www.elsevier.convlocate/ress — -

PIL: S0951-8320(16)00072-7

DOI: http://dx.doi.org/10.1016/j.ress.2016.03.006

Reference: RESS5515
To appear in:  Reliability Engineering and System Safety

Received date: 4 June 2015
Revised date: 14 February 2016
Accepted date: 10 March 2016

Cite this article as: J.E. Muriel-Villegas, K.C. Alvarez-Uribe, C.E. Patino
Rodriguez and J.G. Villegas, Analysis of Transportation Networks Subject Tc
Natural Hazards — insights from a Colombian case, Reliability Engineering an.
System Safety, http://dx.doi.org/10.1016/j.ress.2016.03.006

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/ress
http://dx.doi.org/10.1016/j.ress.2016.03.006
http://dx.doi.org/10.1016/j.ress.2016.03.006

Analysis of Transportation Networks Subject To Natural Hazards — insights from a Colombian
case

J E Muriel-Villegas®

® Department of Production Engineering, Instituto Tecnoldgico Metropolitano, Medellin, Colombia. E-mail address:
juanmuriel@itm.edu.co.

K C Alvarez-Uribe?

@ Department of Production Engineering, Instituto Tecnoldgico Metropolitano, Medellin, Colombia. E-mail address:
karlaalvarez@itm.edu.co.

C E Patino-Rodriguez °

b Corresponding Author. Departamento de Ingenieria Industrial, Facultad de Ingenieria, Universidad de Antioquia,
Medellin, Colombia. Postal address: Calle 70 No. 52 — 21. Office: 21-437, Medellin Colombia. Phone number:
57+4+2195575. Mobile number: 57+4316+3695184. E-mail address: elena.patino@udea.edu.co.

JG. ViIIegasb

b Department of Industrial Engineering, Universidad de Antioquia, Medellin, Colombia. E-mail address:
juan.villegas@udea.edu.co.

Abstract

This study provides an applied framework to derive the connectivity reliability and vulnerability of inter-
urban transportation systems under network disruptions. The proposed model integrates statistical
reliability analysis to find the reliability and vulnerability of transportation networks. Most of the
modern research in this field has focused on urban transportation networks where the primary concerns
are guaranteeing predefined standards of capacity and travel time. However, at a regional and national
level, especially in developing countries, the connectivity of remote populations in the case of disaster is
of utmost importance. The applicability of the framework is demonstrated with a case study in the state
of Antioquia, Colombia, using historical records from the 2010-2011 rainy season, an aspect that stands
out and gives additional support compared to previous studies that considers simulated data from
assumed distributions. The results provide significant insights to practitioners and researchers for the
design and management of transportation systems and route planning strategies under this type of
disruptions.
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