
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-7959-6 

Transportation Research Record: 
Journal of the Transportation 
Research Board 

 

 

Volume 2677, Issue 10 

 



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© (2023) by Transportation Research Board of the National Academies 

All rights reserved. 

 

ISBN (Print) 978-1-7138-7959-6 

 

Printed with permission by Curran Associates, Inc. (2024) 

  

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 2677  Number 10  October 2023

Contents

Research Articles

Design and Full-Scale Testing of New MASH Test Level 4 (TL-4) Alaska 2-Tube Bridge Rail  1
William F. Williams, Sana Moran, and Elmer Marx

Integration of Building Information Modeling Interoperability into Nonlinear Finite Element Analysis  9 
of Bridge Substructures
Alexander S. Shishlov, Aaron M. Costin, and Michael T. Davidson

Policy and Strategy Evaluation of Ridesharing Autonomous Vehicle Operation: A London Case Study  22
He-in Cheong, Jose Javier Escribano Macias, Renos Karamanis, Marc Stettler, Arnab Majumdar,  
and Panagiotis Angeloudis

Quality Assessment of Large-Scale Vehicle and Pedestrian Trajectories at Intersections  53
Junxuan Zhao, Austin Harris, and Mina Sartipi

Quantification of Effective Flow Resistivity for Parametric Assessment of Pervious Concrete by Using  64 
Ultrasonic Pulse Velocity Method
Avishreshth Singh, Krishna Prapoorna Biligiri, and Prasanna Venkatesh Sampath

Quantifying the Influence of Volume Variability on Railway Hump Classification Yard Performance  79 
with AnyLogic Simulation
Jiaxi Zhao and C. Tyler Dick

Traffic Risk Assessment of Lane-Changing Process in Urban Inter-Tunnel Weaving Segment  95
Yi Zhao, Jiayi Zhou, Chuwei Zhao, and Minghao Li

Validity of Variable Message Sign Information: Is It Influenced by Drivers’ Short-Term Memory?  107
Jianwei Du, Gang Ren, Jialei Cui, Wei Liu, Jingfeng Ma, Chenyang Wu, and Qi Cao

New Method for Quality Assurance of Asphalt Pavements Using a Low-Activity Nuclear Density Gauge  124
Linus Dep, William F. Troxler, James Sawyer, and Chris Croom

Aging Population and Automated Mobility: Exploring the Impacts of Land Use Patterns and Attitudes  136
Md Al Adib Sarker, Hamidreza Asgari, and Xia Jin

Assessment of the First-and-Last-Mile Problem in Underserved Communities: Case Study in Camden City, NJ  153
Ruqaya Emad Alfaris and Mohammad Jalayer

Contribution Assessment of Carbon Tax on the Reduction of Freight Corridor Carbon Emissions through  167 
Modal Shift
Lichao Zhu, Zhaoran Liu, and Wenliang Jian

Efficacy of Undisturbed Vegetated Buffers in Capturing Suspended Sediment  180
Brian Roche, Michael A. Perez, Wesley N. Donald, and J. Blake Whitman

Laboratory Study on Entire Range Suction Measurement and Microstructure Change of Granite Residual Soil  191
Jianming Ling, Xiang Li, Sheng Lin, Yebo Cen, and Chenchen Li

Live Load Multiple Presence Factors for Design and Evaluation of Short-to-Medium Span Highway Bridges  204
Peng Lou, Chan Yang, and Hani Nassif



Roadway Snow Detection Using Dual-Spectrum Camera Images and Computer Vision  220
Xiangdong He, Yuning Wu, Keping Zhang, Xuan Zhu, and Xianfeng Yang

Balanced Mixture Design Framework for Asphalt Mixtures Based on Index- and Performance-Volumetrics  233 
Relationships 
Marcos Lamha Rocha, Francisco Thiago Sacramento Aragão, Luis Alberto Herrmann do Nascimento,  
and Benjamin Shane Underwood

Novel Soft-Computing Approach to Better Predict Flexible Pavement Roughness  246
Hamed Naseri, Mohammad Shokoohi, Hamid Jahanbakhsh, Mohammad M Karimi, and E.O.D. Waygood

Comparing Direct Demand Models for Estimating Pedestrian Volumes at Intersections and Their Spatial  260 
Transferability to Other Jurisdictions
Lucas Tito Pereira Sobreira and Bruce Hellinga

Impacts of Rejuvenator Pretreatment and Marination on Quality Characteristics of Reclaimed Asphalt Pavement  272
Mariah Langan, Raquel Moraes, Chen Chen, Fan Yin, and Anurag Anand

Practical Tool for the Design and Cost Optimization of Permeable Pavements in the Planning Stage of  287 
Stormwater Management
Don Guy V. V. Biessan, Benjamin F. Bowers, Frances C. O’Donnell, Jose G. Vasconcelos, and J. Ross Ellis

Simplified Earned Value Analysis Method for Highway Construction Projects  301
Junghye Son, Nabeel Khwaja, Duane S. Milligan, and Brenan D. Honey

Automated Pavement Crack Detection with Deep Learning Methods: What Are the Main Factors and How  311 
to Improve the Performance? 
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