
Volume XLV July 2018

advances in
transportation studies
An International Journal

Editor in Chief: Alessandro Calvi

Section A & B

Contents

Section A

K. Hamad, A. Shanableh, I. Sahnoon	      5	 Multi-objective, risk-based approach  
		  for safe and sustainable vehicle routing 	

T. Zhu, C. Yang, J. Wu	    21	 Driver’s timing of the Forward Collision Warning: 
		  are they different under same relative speed?

R. Bandyopadhyaya, J. Ujjwal	    33	 A guideline for assessment of Level of Service of Safety 	
		  for two lane rural highways using road and roadside features

M. Masini, M. Passarelli, C. Chiorri,	    43	 Two faces of internality: measuring overconfident
F. Bracco, T.F. Piccinno		  and cautious driving Locus of Control

Y. Qi, F. Wang,	    55	 Evaluation of pavement warranty thresholds based on survey
A. El Gendy, X. Luo 		  study and analysis of Pavement Management System data

Section B

N. Reinolsmann, K. Brijs, T. Brijs,	    77	 Variable Message Sign strategies for congestion warning 
W. Alhajyaseen, J. Cornu, K. Mollu		  on motorways – a driving simulator study

S. Mavromatis, A. Laiou, G. Yannis,	    93	 Assessing road safety data collection systems  
A. Tripodi, L. Persia 		  and definitions in Africa

H. Faroqi, M. Mesbah, J. Kim	    107	 Applications of transit smart cards beyond
		  a fare collection tool: a literature review

G. Singh, S.N. Sachdeva, M. Pal	    123	 Comparison of three parametric and machine learning 
		  for modeling accident severity
		  on non-urban sections of Indian highways

R. Niditanchou, P. Palamara, J. Jansz	    141	 Population based estimate of road traffic injuries incidence 	
		  in Yaounde, Cameroon using the capture-recapture methodology

L. Meng, H. Zhang	    149	 The effect of red light interface patterns
		  on driver’s temporal experience  



ADVANCES IN
TRANSPORTATION STUDIES

An International Journal

Section A



ADVANCES IN
TRANSPORTATION STUDIES

An International Journal

Section A





Advances in Transportation Studies: an international Journal  

- 5 -

1Department of Civil and Environmental Engineering, University of Sharjah, Sharjah, United Arab Emirates 
2Department of Civil Engineering, University of Calgary, AB, Canada 

email: khamad@sharjah.ac.ae 

subm. 21st July 2017 approv. after rev. 29th January 2018

Keywords – multi-objective vehicle routing, traffic safety, green routing, accident risk, risk-based routing, 
analytical hierarchy process, GIS

ISBN 978-88-255-1660-9 – ISSN 1824-5463-16001 – DOI 10.4399/978255166091   – pag. 5-20



Advances in Transportation Studies: an international Journal  

- 6 -

2.1. Multi-objective routing 
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2.2. Green routing 
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2.3. Risk-based routing 
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3.1. Estimating the various risks 

Risk = Risk Agent Dose × Response Factor × Exposed Population

Risk Agent Dose Response Factor
Exposed 

Population
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Travel Time Risk = Travel Time × Travel Time Response 
Factor× Exposed Population 

Travel Time, Travel 
Time Response Factor

 Exposed Population 
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Travel Distance Risk = Travel Distance × Travel Distance 
Response Factor× Exposed Population 

Travel Distance Response Factor Exposed Population
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Travel Cost Risk =Travel Cost × Cost Response Factor × 
Exposed Population 

Cost Response Factor  Exposed Population 

Travel Cost = Travel Distance × Fuel Consumption Rate × 
Fuel Cost + Tolls 

Travel Distance Fuel Consumption Rate
v

Fuel Cost  
Tolls

Accident Risk = {Crash Frequency × Crash Severity} × 
Exposed Population 

Risk Agent Dose is equal to Crash Frequency Crash Severity  
Response Factor

 Exposed Population 

a
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Risk due to Air Emission = Emission Concentration ×     
    Emission Response Factor×Exposed Population               

 

Emission Concentration (C)
Emission Response Factor

Exposed Population
Risk 

due to Air Emissions Emission Concentration Exposed Population

* 
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Risk from Noise = Noise Level × Noise Response Factor × Exposed Population            

             
Leq Vc

VT D
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Level

3.2. Integrating the various risks using AHP 
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3.3. Finding the least-risky route 
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