
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Transportation Research Record: 
Journal of the Transportation 
Research Board 

 

Volume 2673, Issue 7 

 

ISBN: 978-1-5108-9204-0 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Published by Sage Publications USA 
 
Copyright© (2019) by Transportation Research Board of the National Academies 
All rights reserved. 
 
ISBN (Print) 978-1-5108-9204-0 
 
Printed with permission by Curran Associates, Inc. (2019) 
  
For permission requests, please contact sagepub.com/journals-permissions 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TRR
JOURNAL OF THE TRANSPORTATION RESEARCH BOARDVolume 2673    Number 7    July 2019

Contents

Emerging Technologies, Data, and Information

Traffic Oscillation using Stochastic Lagrangian Dynamics: Simulation and Mitigation via Control of 	 1 
Autonomous Vehicles
Fangfang Zheng, Liang Lu, Ruijie Li, Xiaobo Liu, and Youhua Tang

“You Are Really at Their Mercy’’: Examining the Relationship between Transportation Disadvantage 	 12 
and Social Exclusion among Older Adults through the Use of Innovative Technology
Noelle Fields, Courtney Cronley, Stephen P. Mattingly, Erin R. Murphy, and Vivian J. Miller

Artificial Intelligence-Aided Automated Detection of Railroad Trespassing 	 25
Asim Zaman, Baozhang Ren, and Xiang Liu

Responding to the Wrong-Way Driving Problem with Limited Resources by Optimizing the Placement 	 38 
of Wrong-Way Driving Countermeasure Technologies on Limited Access Facilities
Adrian Sandt, Haitham Al-Deek, and Md Imrul Kayes

Who’s Driving Change? Potential to Commute Further using Automated Vehicles among Existing Drivers 	 50 
in Southern Ontario, Canada
Tyler Olsen and Matthias N. Sweet

Methods to Obtain Representative Car-Following Model Parameters from Trajectory-Level Data for 	 62 
Use in Microsimulation
Rachel M. James, Britton E. Hammit, and Stephen D. Boyles

Can We Map-Match Individual Cellular Network Signaling Trajectories in Urban Environments? 	 74 
Data-Driven Study
Loïc Bonnetain, Angelo Furno, Jean Krug, and Nour-Eddin El Faouzi

Use of a Smartphone GPS Application for Recurrent Travel Behavior Data Collection 	 89
Joann Lynch, Jeffrey Dumont, Elizabeth Greene, and Jonathan Ehrlich

Application of Machine Learning Techniques for the Analysis of National Bridge Inventory and Bridge 	 99 
Element Data
Graziano Fiorillo and Hani Nassif

Comparative Analysis of Empirical Bayes and Bayesian Hierarchical Models in Hotspot Identification 	 111
Xiaoyu Guo, Lingtao Wu, Yajie Zou, and Lee Fawcett

Contrasting Crash- and Non-Crash-Involved Riders: Analysis of Data from the Motorcycle Crash 	 122 
Causation Study
Hitesh Chawla, Ilker Karaca, and Peter T. Savolainen

Environment, Planning, and Climate Change

Impact of Variable Speed Limit in a Connected Vehicle Environment on Truck Driver Behavior under 	 132 
Adverse Weather Conditions: Driving Simulator Study



Guangchuan Yang, Mohamed M. Ahmed, and Sherif Gaweesh

Toward the Development of Weather-Dependent Microsimulation Models 	 143
Britton E. Hammit, Rachel James, Mohamed Ahmed, and Rhonda Young

Modeling the Impact of Spatial Correlations of Road Failures on Travel Times during Adverse 	 157 
Weather Conditions
Wisinee Wisetjindawat, R. Eddie Wilson, Seth Bullock, and Alonso Espinosa Mireles de Villafranca

Use of Multi-Rotor Unmanned Aerial Vehicles for Fine-Grained Roadside Air Pollution Monitoring 	 169
Bai Li, Rong Cao, Zhanyong Wang, Rui-Feng Song, Zhong-Ren Peng, Guangli Xiu, and Qingyan Fu

Modeling Vehicle Collision Injury Severity Involving Distracted Driving: Assessing the Effects of Land 	 181 
Use and Built Environment
Mahmudur Rahman Fatmi and Muhammad Ahsanul Habib

Freight

Maintrainenance: Keeping Heavy Rail Maintenance on Track 	 192
Sreekar Shashank Boddupalli, Andrea Sherman, Joe Zerkus, and Alice Grossman

Effects of Travel Time Reliability and Commodity Characteristics on Hinterland Leg Transportation 	 204 
of Export Containers
Rong Zhang, Wenliang Jian, and Lu Li

Infrastructure

Multi-Objective Pricing Optimization for a High-Speed Rail Network Under Competition 	 215
Huizhuo Cao, Xuemei Li, Vikrant Vaze, and Xueyan Li

Reasons for Commuter Rail Electrification: Early 20th Century and Since 2000 	 227
John G. Allen

Optimal Speed Advice for Cyclists using a Roadside Sign at Signalized Intersections with Uncertainty 	 239 
in Traffic Light Timing
Azita Dabiri, Andreas Hegyi, and Bernat Goñi-Ros

Advancement and Application of the Bezgin Method to Estimate Effects of Stiffness Variations along 	 248 
Railways on Wheel Forces
Niyazi Özgür Bezgin and Mohamed Wehbi

Estimating Pedestrian Impact on Coordination of Urban Corridors 	 265
Sharmin-E-Shams Chowdhury, Aleksandar Stevanovic, and Nikola Mitrovic

Bayesian Survival Approach to Analyzing the Risk of Recurrent Rail Defects 	 281
Faeze Ghofrani, Qing He, Reza Mohammadi, Abhishek Pathak, and Amjad Aref

Pedestrian Network Analysis using a Network Consisting of Formal Pedestrian Facilities: Sidewalks 	 294 
and Crosswalks
Hua Zhang and Yuanyuan Zhang

Analyzing Pedestrian and Bicyclist Crashes at the Corridor Level: Structural Equation Modeling Approach 	 308
Farah J. Al-Mahameed, Xiao Qin, Robert J. Schneider, and Mohammad Razaur Rahman Shaon

Structural Evaluation of the Transverse Joint of a Concrete Pavement Considering the Degradation Process 	 319
Tatsuo Nishizawa, Yuya Wakabayashi, Masataka Uchida, and Masayuki Yabu

Bikeshare Users on a Budget? Trip Chaining Analysis of Bikeshare User Groups in Chicago 	 329
Siyue Yang, Candace Brakewood, Virgile Nicolas, and Jake Sion



Mechanistic-Based Parametric Model for Predicting Rolling Resistance of Concrete Pavements 	 341
Danilo Balzarini, Karim Chatti, Imen Zaabar, Ali A. Butt, and John T. Harvey

Do People Desire to Walk More in Commuting to Work? Examining a Conceptual Model Based on 	 351 
the Role of Perceived Walking Distance and Positive Attitudes
Yaser Hatamzadeh

Impact of Crack Sealant on Pavement Skid Resistance 	 362
Andrew Fried, Haritha Malladi, and Cassie Castorena

Estimating the Impacts of Capital Bikeshare on Metrorail Ridership in the Washington Metropolitan Area 	 371
Ting Ma and Gerrit-Jan Knaap

Temperature Control Planning Tool for Multi-Lift Resurfacing of Airport Pavements 	 380
Longjia Chu, Baihe Zhu, and T. F. Fwa

Network Operations and Congestion

Analysis of the Long-Term Variations in Traffic Capacity at Freeway Bottleneck 	 390
Yasuhiro Shiomi, Jian Xing, Hodaka Kai, and Tomoya Katayama

Impact Analysis of Extra Traffic Induced by Project Construction during Planned Special Events 	 402
Zhongyu Wang, Yufang Bai, Rui Zhu, Yanli Wang, Bing Wu, and Yinhai Wang

Optimal Urban Traffic Model Predictive Control for NEMA Standards 	 413
Qichao Wang and Montasir Abbas

Traffic Prediction using Time-Space Diagram: A Convolutional Neural Network Approach	 425
Mohammadreza Khajeh Hosseini and Alireza Talebpour

Automatic Detection of Major Freeway Congestion Events using Wireless Traffic Sensor Data: Machine 	 436 
Learning Approach
Sanaz Aliari and Kaveh F. Sadabadi

Evaluation of Bus-Bicycle and Bus/Right-Turn Traffic Delays and Conflicts 	 443
Katherine L. Keeling, Travis B. Glick, Miles Crumley, and Miguel A. Figliozzi

Development of Risk Predictive Collision Avoidance System and Its Impact on Traffic and Vehicular Safety 	 454
Donghoun Lee, Sehyun Tak, Seongjin Choi, and Hwasoo Yeo

Development of Urban Road Order Index Based on Driving Behavior and Speed Variation 	 466
Ying Yao, Xiaohua Zhao, Yunlong Zhang, Jianming Ma, Jian Rong, Chaofan Bi, and Yujing Wang

Constructing a Network Fundamental Diagram: Synthetic Origin–Destination Approach 	 479
Jianhe Du and Hesham A. Rakha

Development and Evaluation of Recurrent Neural Network-Based Models for Hourly Traffic Volume 	 489 
and Annual Average Daily Traffic Prediction
Zadid Khan, Sakib Mahmud Khan, Kakan Dey, and Mashrur Chowdhury

Mixed Traffic of Connected and Autonomous Vehicles and Human-Driven Vehicles: Traffic Evolution 	 504 
and Control using Spring-Mass-Damper System
Soohyuk Bang and Soyoung Ahn

Characterizing Journey Time Performance on Urban Metro Systems under Varying Operating Conditions 	 516
Ramandeep Singh, Daniel J. Graham, and Richard J. Anderson



People

Push and Pull Factors in Adopting a Crowdsourced Delivery System 	 529
Aymeric Punel, Alireza Ermagun, and Amanda Stathopoulos

Pediatric Restraint Use and Injury in New York City Taxis Compared with Other Passenger Vehicles 	 541
Patricia Prince, Leah M. Hines, Michael J. Bauer, Chang Liu, Jin Luo, Matthew Garnett, and Joyce C. Pressley

Influencing Factors That Determine the Usage of the Crowd-Shipping Services 	 550
Tho V. Le and Satish V. Ukkusuri

Public Safety Implementation of Unmanned Aerial Systems for Photogrammetric Mapping of Crash Scenes 	 567
John L. Bullock, Robert Hainje, Ayman Habib, Deborah Horton, and Darcy M. Bullock

Role of Childhood Context and Experience in Shaping Activity-Travel Choices in Adulthood 	 575
Kamryn Long, Denise Capasso da Silva, Felipe F. Dias, Sara Khoeini, Aarti C. Bhat, Ram M. Pendyala,  
and Chandra R. Bhat

Older Adult Lifespace Varies by Driving Status and Residential Population Density 	 586
Christine B. Phillips, Sara A. Freed, and Lesley A. Ross

Safety

Equity Analysis of Proactively- vs. Reactively-Identified Traffic Safety Issues 	 596
Nicholas N. Ferenchak and Wesley E. Marshall

Safety Assessment of Ecodriving Vehicles on Following Traffic 	 607
Xi Duan and Montasir Abbas

Investigating the Effects of Mental Workload on Highway Safety 	 619
Karim Habib, Amr Shalkamy, and Karim El-Basyouny

Development of a New Manual for Assessing Safety Hardware TL-3 Low-Profile Portable Concrete 	 630 
Barrier for High-Speed Applications
Chiara Silvestri Dobrovolny, Shengyi Shi, James Kovar, Roger P. Bligh, and Stefan Hurlebaus

Safety Evaluation of Roundabouts in Georgia 	 641
Franklin E. Gbologah, Angshuman Guin, and Michael O. Rodgers

Tribal Transportation Specialists’ Priorities for Reservation Roadway Safety: Results of a National Survey 	 652
Kathryn S. Quick, Adam Larsen, and Guillermo E. Narváez

Evaluating Safety Effectiveness of Truck Climbing Lanes using Cross-Sectional Analysis and Propensity 	 662 
Score Models
Muhammad Tahmidul Haq, Milan Zlatkovic, and Khaled Ksaibati

Evaluating the Safety Effectiveness of Advance Downgrade Warning Signs in Preventing Downgrade 	 673 
Truck Crashes using a Propensity Scores Framework
Milhan Moomen, Mahdi Rezapour, Mustaffa N. Raja, Shaun S. Wulff, and Khaled Ksaibati

Manual for Assessing Safety Hardware Crash Testing and Evaluation of Multiple Mailbox Supports for 	 684 
Use with Locking Architectural Mailboxes
Chiara Silvestri Dobrovolny, Roger P. Bligh, Justin Obinna, Mark McDaniel, and Wade Odell

National-Level Safety Evaluation of Diverging Diamond Interchanges 	 696
Timothy S. Nye, Christopher M. Cunningham, and Elizabeth Byrom

Safety Assessment of Two-Lane Highway using a Combined Proactive and Reactive Approach: Case Study 	 709 
from Indian National Highways
Sudipa Chatterjee and Sudeshna Mitra




