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NIATT THEME 

ñAdvancing Transportation Innovations through Research 

and Educationò 

 
NIATT MISSION 

To develop engineering solutions (knowledge and technology) 

for transportation problems in the state of Idaho, the Pacific 

Northwest, and the United States while preparing our students 

to be leaders in the design, deployment, and operation of our 

nationôs complex transportation systems. 

NIATT VISSION 

Our vision is to be one of the premier transportation research and 

education institutes in the United States. 

NIATT is a national leader in developing technology to reduce urban and 

rural congestion, improve mobility and safety for all users, reduce the 

environmental impacts of transportation-related operations, and improve 

the durability and sustainability of the nationôs transportation 

infrastructures.  

NIATT faculty and students engage in multidisciplinary research to solve 

challenging, practical, and relevant transportation problems that have 

regional and national significance. We create interdisciplinary research 

and development teams of undergraduate and graduate students that are 

mentored by our expert faculty. To ensure our work is relevant and 

responsive to stakeholder needs, we seek collaborative partnerships with 

transportation organizations in the public and private sectors. These 

practices engage our students in meaningful, experiential, learning-

centered environments that add value to their education. 

We integrate our research with the educational mission of the 

University of Idaho and provide life-long learning opportunities for 

transportation professionals in Idaho and the Northwest at all levels 

of practice. 

NIATTôs work is carried out in the context of a commitment to 

preserving and protecting natural and pristine environments. Our 

research on, and development of, clean vehicles, alternative fuels, 

efficient infrastructure construction and management practices, and 

efficient traffic control systems contributes to the sustainability of 

these environments. 
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The new transportation bill, the Infrastructure  Investment and Jobs Act (IIJA) , provided great investment in the 
pcvkqpҲu"kphtcuvtwevwtg"including roads and bridges, rail, transit, ports, airports, the electric grid, water systems, and 
communication networks providing significant opportunities to NIATT core research areas. A request for proposals 
was issued this spring for new University Transportation Centers (UTCs) that are authorized as part of the IIJA bill. 
NIATT submitted proposals to lead four centers in the following IIAJ focus areas: preserving the environment, 
safety, reducing cybersecurity risks for transportation systems, and infrastructure. Additionally, NI ATT was a 
consortium member in six other applications for national, regional, and Tier -1 centers. USDOT is expected to 
announce the funded center by mid-November 2022. We continued working with our partners in our two University 
Transportation Centers (UTCu+"vjcv"ygtg"cwvjqtk|gf"cu"rctv"qh"vjg"Hkzkpi"CogtkecҲu"Uwthceg"Vtcpurqtvcvkqp"*HCUV-
Act) Transportation Bill : The Pacific Northwest Transportation Center (PacTrans)  and the Center for Safety Equity 
in Transportation (CSET). PacTrans is led by the University of Washington and includes, in addition to the University 
of Idaho, Oregon State University, Washington State University, and the University of Alaska- Fairbanks. CSET is a 
tier-1 UTC that is led by the University of Alaska-Fairbanks and includes, in addition to the University of Idaho, the 
University of Washington, and the University of Hawaii. The egpvgtҲu mission is to improve the safety and mobility 
of rural, isolated, tribal, and indigenous communities - a goal that we are all passionate about here in NIATT. In 
addition to these two UTC centers, our cooperative research program with the Idaho Transportation Department 
and other state DOTs is also growing. 

This annual report highlights research projects from FY19, FY20, and FY21 in our different areas: Transportation  
infrastructure, traffic operations  and control, and clean vehicle technology. It also highlights our educational 
activities with a special emphasis on our exceptional students and their involvement. While NIATT offers career -
building opportunities for our students, it is their contributions that make our work possible and worthwhile. Finally, 
it has been really an honor and a pleasure serving as NIATT director since January 2014. I believe it is time to hand 
over NIATT leadership to a new leader. I have been working with the College Administrators to have this transition 
by January 2023. I am confident that the new NIATT director, soon-to-be selected, will take NIATT to its new level, I, 
with all other great NIATT faculty, will certainly be around to help.   

Sincerely,  

From the Director  
 

From the Director  

 

  

Ahmed Abdel-Rahim, PhD, P.E. 

Greetings from NIATT. This is our first report since the COVID-19 pandemic and, similar to all 
academic and research institutions, the pandemic and its disruptions to normal operations 
have had major impacts on NIATT.  COVID-3;Ҳu"kpvgttwrvkqpu"vq"normal face-to-face campus 
operations, to the availability of international students, and to the State and University 
economy have all stained available resources. The good news is that by FY21 NIATT has 
experienced healthy growth in several areas.  We started 19 new research projects, and our 
research expenditures were around the $1.3M mark, exceeding the per-pandemic levels.  

 

 

 

Greetings from NIATT. This is our first report since the COVID-19 pandemic and, similar to all 
academic and research institutions, the pandemic and its disruptions to normal operations 
have had major impacts on NIATT.  COVID-3;Ҳu"kpvgttwrvkqpu"vq"normal face-to-face campus 
operations, to the availability of international students, and to the State and University 
economy have all stained available resources. The good new is that by FY21 NIATT has 
experienced healthy growth in several areas and our research expenditures returned to the 
per-pandemic levels.  
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Bruce Christensen received his civil engineering 

degree from the University of Utah in 1994 and has 

worked in South Central Idaho as the Idaho 

Transportation Department District as a Traffic 

Engineer for the last 18 years. He designs and 

operates traffic signals and studies speed limit 

changes, developer traffic impacts, and traffic and 

pedestrian safety concerns. Christensen is a past 

president of the Institute of Transportation 

Engineers Intermountain Section (2014). 
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president of the Institute of Transportation 

Engineers Intermountain Section (2014). 

Julia  Kuhan has participated in and managed 

several challenging long-range transportation plans, 

environmental studies, campus master plans, 

highway corridor plans, and interchange refinement 

plans. As part of this work, she assisted several 

jurisdictions in updating their development codes, 

policies, and ordinances to comply with statewide 

planning multimodal goals and requirements.  
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Phil Rust is currently a traffic engineer with the City 

of San Diego and a chair on the ITE Standing 

Committee on Roundabouts. He has previously 

worked for the Ada County Highway District in 

Boise, Idaho and for the Washington State 

Department of Transportation. Phil earned his 

degrees from the University of Idaho and 

Washington State University. Phil is an avid runner 

and ran California International Marathon in 4 hours. 
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consultation practice and works with clients to 

improve roadway and airport pavement systems. 
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Greg Davisa is a Professor of Mechanical 

Engineering at Kettering University, formerly known 

as GMI Engineering & Management Institute, 

teaching courses in the Automotive and Thermal 

Science disciplines. Greg received his doctorate in 

Mechanical Engineering from the University of 

Michigan in 1991. 
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Josef Marek  Josef Marek is the Transportation 

Safety Program Manager for Clackamas County, 

Oregon. He led the effort to create the county's first 

Transportation Safety Action Plan (TSAP). The plan 

was adopted by the Board of County 

Commissioners in 2012. It is the only county in 

Oregon with an adopted TSAP. 
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James Colyar is a Transportation Specialist with the 

Federal Highway Administration. He has been with 

FHWA for over 15 years and has experience in traffic 

engineering, analysis and modeling. James enjoys 

outdoor activities, coaching his son's soccer team, 

and collecting Pez dispensers outside of work.  
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Paul R Olson has been working in Intelligent 

Transportation Systems since 1980. He graduated 

with a BSCE from Washington State University and 

received a Certificate in Telecommunications 

Engineering. He has worked for Washington State 

DOT (8 years), Federal Highway Administration (18 

years) and as a private consultant (10 years). 
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John Crockett  is the Communication Coordinator 

for the Biodiesel Education Project. He was with 

the Idaho Office of Energy Resources for 16 years 

yjgtg" jg" ugtxgf" cu" KfcjqҲu" tgrtgugpvcvkxg" qp"

renewable energy resources and alternative fuels. 

John holds a B.S. in Mechanical Engineering and a 

B.S. in Environmental Science and Architecture 

from the University of Idaho. John enjoys long 

drives to Boise, camping and yard work. 
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Ned Parish serves as Research Program Manager 

for the Idaho Transportation Department. He is 

responsible for coordinating ITD research, 

development, and technology transfer activities. Ned 

also serves on the advisory board for PacTrans, the 

regional University Transportation Center (UTC) for 

the Pacific Northwest.  
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Michael Kyte  is an emeritus professor of Civil 

Engineering at the University of Idaho. His research 

focuses traffic signal systems, highway capacity 

and transportation engineering education. He 

received his doctorate in civil engineering from the 

Wpkxgtukv{"qh"Kqyc."ocuvgtҲu"kp"ekxkn"gpikpggtkpi"

from the University of California ҭ Berkeley, and 

dcejgnqtҲu" kp" u{uvgou" gpikpggtkpi" htqo" vjg"

University of California ҭ Los Angeles. 
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Jim Larsen  has been with the Ada County Highway 

District (ACHD) in Boise, ID for the past 22 years. 
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is currently the congestion management 

supervisor. Jim manages the ACHD Traffic 

Management Center, signal timing staff, and 
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Association and Idaho Truck Pac Inc. 
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research. Yuri enjoys camping, fishing, golfing, and 

chasing his two young kids all over town. 
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PKCVVҲu"eqoowpkv{"ku"tgogodgtkpi"Ft0"Ucogj"Uqtqwt."Jg"ycu"cp"cuukuvcpv"rtqhguuqt"kp"
the department of electrical and Computer Engineering. Dr. Sorour passed away on Oct. 6. 
He was 41. 

 

 

PKCVVҲu community 

is remembering Dr. Sameh Sorour, He was an assistant professor in the department of 
electrical and Computer Engineering. Dr. Sorour passed away on Oct. 6. He was 41. 

 

Dr. Sorour joined the UI from 2016-2019 and was very active in NIATT research. He has been well-

respected and well-loved by all bL!¢¢Ωǎ ŦŀŎǳƭǘȅΣ ǎǘŀŦŦΣ ŀƴŘ ǎǘǳŘŜƴǘǎΦ Iƛǎ ǊŜǎŜŀǊŎƘ ƛƴǘŜǊŜǎǘǎ ƛƴǾƻƭǾŜŘ 

the broad areas of advanced communications, networking, computing, and learning technologies 

for intelligent, autonomous, and cyber-physical systems. Dr. Sorour was a senior IEEE member and 

an editor for the IEEE Communications Letters and the IEEE Canadian Journal on Electrical and 

Computer Engineering. He was a prolific author with 50 journal publications in top-tier journals. Dr. 

Sorour received his B.Sc. (2002) and M.Sc. (2006) degrees from Alexandria University, before earning 

his Ph.D. from University of Toronto in 2011. Dr. Sorour then obtained a MITACS postdoctoral 

industrial fellowship to work as an industrial researcher at Siradel Canada in conjunction with the 

University of Toronto. In 2012 he moved to Saudi Arabia for a year-long postdoctoral research 

fellowship at King Abduallah University of Science and Technology. He then worked as a lecturer at 

King Fahd University of Petroleum and Minerals (2013-2016) and as an assistant professor at the 

University of Idaho (2016-2019). He joined Queens University School of Computing in 2019.  

Dr. Sorour was married with two young daughters.

 

 

Dr. Sorour joined the UI from 2016-

2019 and was very active in NIATT research. He has been well-respected and well-ƭƻǾŜŘ ōȅ ŀƭƭ bL!¢¢Ωǎ 

faculty, staff, and students. His research interests involved the broad areas of advanced 

communications, networking, computing, and learning technologies for intelligent, autonomous, 
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Hqpf"Hctgygnn"vq"Tgvktkpi"PKCVV"Hcewnv{"
Ogodgtu 
 

  

Axel Krings, Ph.D. UNIVERSITY OF IDAHO Axel W. Krings is a Professor Emeritus of Computer 

Science at the University of Idaho.  

Dr. Krings received his Ph.D. (1993) and M.S. (1991) degrees in Computer Science from the 

University of Nebraska - Lincoln, and his M.S. (1982) in Electrical Engineering from the FH-Aachen, 

Germany and has been at the University of Idaho since 1995. Dr. Krings has done research 

extensively in computer and network survivability, security, fault-tolerance, real-time scheduling, 

intelligent transportation systems, and connected and autonomous vehicle security and 

operations. His work has been funded by the department of Energy, Idaho National Lab, US 

Department of Transportation, Department of Defense and the National Institute of Standards and 

Technology. Axel has been very actively engaged in PacTrans research, education and outreach 

activities in the smart mobility technology and the security of connected and autonomous vehicle 

communication and data exchange. 
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Fouad Bayomy, Ph.D., PE, Life Member of ASCE UNIVERSITY 

OF IDAHO Professor Emeritus of Civil and Environmental 

Engineering at the University of Idaho specialized in 

construction materials and pavement systems. 

Dr. Bayomy obtained his Ph.D. from Ohio State University in 

1982 and joined the UI in 1991. His nationally recognized 

research in transportation infrastructure covered several areas 

such as pavement design and performance evaluation systems, 

laboratory and field non-destructive testing, highway 

maintenance management systems, construction materials, 

and computer applications in pavement engineering.  

5ǊΦ .ŀȅƻƳȅ Ƙŀǎ ōŜŜƴ ŀƴ ŀŎǘƛǾŜ ƳŜƳōŜǊ ƻŦ ǘƘŜ ¦LΩǎ bŀǘƛƻƴŀƭ 

Institute for Advanced Transportation Technology (NIATT) and 

led the research in the Center for Transportation Infrastructure. 

His research funds covered agencies such as the US Department 

of Transportation, the Federal Highway Administration, Idaho 

Transportation Department, and several other federal, state, 

and local agencies. Dr. Bayomy plans to continue working in his 

transportation research after retirement.  
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Institute for Advanced Transportation Technology (NIATT) and 

led the research in the Center for Transportation Infrastructure. 

His research funds covered agencies such as the US Department 

of Transportation, the Federal Highway Administration, Idaho 

Transportation Department, and several other federal, state, 

Sunil Sharma, PhD, PE, Professor Emeritus of Civil and 

Environmental Engineering at the University of Idaho 

Dr. Sharma obtained his Ph.D. in Civil Engineering from 

Purdue University, 1986. He Joined the University of Idaho in 

1986. His research interest includes computer applications in 

civil engineering, engineering behavior of saturated and 

unsaturated soils, stability of slopes and excavations, 

geotechnical and earthquake engineering applications, 

groundwater, and seepage in soils. Dr. Sharma taught classes 

mainly focusing on topics related to geotechnical engineering 

and served as the Civil Engineering Department Chair from 

2003 to 2009. Dr. Sharma has been an active member of the 

¦LΩǎ bŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ŦƻǊ !ŘǾŀƴŎŜŘ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ 

Technology (NIATT) faculty and served as a principal 

investigator and co-principal investigator for several research 

projects funded by US Department of Transportation, Federal 

Highway Administration, Idaho Transportation Department, 

and several other federal, state, and local agencies. Dr. 

Sharma plans to stay active in research. 
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¦LΩǎ bŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ŦƻǊ !ŘǾŀƴŎŜŘ Transportation 

Technology (NIATT) faculty and served as a principal 

investigator and co-principal investigator for several research 

projects funded by US Department of Transportation, Federal 

Highway Administration, Idaho Transportation Department, 



8 

 
 
 

 
 Annual Report ς 2019-2021 

 

PI: Haifeng (Felix) Liao, Department of Geography, University of 
Idaho 

 

 

PI: Haifeng (Felix) Liao, Department of Geography, University of 
Idaho 

 

Featured Research  

 
 

Featured Research  

 

Tracking, Mapping, and Modeling Mobility Changes and 
Business Recovery Amid the COVID-19 Pandemic in the 
Pacific Northwest Region of the United States  
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Ukpeg"vjg"dgikppkpi"qh"vjg"rcpfgoke"kp"4242."rgqrngҲu"fckn{"oqdknkv{"jcu"dggp"fkutwrvgf0"Vjg"
overarching goal of this project is to compile a series of datasets from Google and 
governmental data sources to track and map cases of COVID-19, mobility changes, and public 
transit in the Pacific Northwest region amid the pandemic. The aim is to better understand the 
role played by travel restrictions and mobility changes in mitigating the ongoing spread of 
COVID-19.  

Transportation studies on human mobility  before the pandemic are different. Little is known 
about how this major health crisis affected travel behavior and public transit on the regional 
level. Studies show that mobility had a decrease in workplace trips plus a decline in public 
transit ridership trip s as well. It is to be noted in large central metropolitan areas, the 
relationship between mobility and case rates was higher than in rural areas. Studies regarding 
human mobility in 771 metropolitan areas found a significant reduction in trips to grocery 
stores and transit stations in compact areas, however, it did not decrease as much in non-
essential trips to parks.  

Travel pattern data were collected from February through December of 2020 in the PNW region 
to examine the changes in movement patterns and public transit usage as the monthly average 
change in visits at the state and the county level, and the daily change at the state and county 
level. Google tracks six destination types which are retail and recreation, grocery and 
pharmacy, parks, transit stations, workplace, and residential. However, it does not take into 
eqpukfgtcvkqp"ugcuqpcn"xctkcvkqpu"kp"vtcxgn"dgjcxkqt."vjcvҲu"yj{"ejcpigu"ygtg"fgvgtokpgf"
based on January 2020 travel behavior. 

Studies show that mobility had a decrease in workplace trips plus a decline in public transit 
ridership trips as well. It is to be noted in large central metropolitan areas, the relationship 
between mobility and case rates was higher than in rural areas. Studies regarding human 
mobility in 771 metropolitan areas fou nd a significant reduction in trips to grocery stores and 
transit stations in compact areas, however, it did not decrease as much in non-essential trips 
to parks. 
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The results in human mobility show commuting and workplace trips decreased starting 
from February 2020 till the end of the year, with the greatest drop of 35-40% in April. the 
largest decreases were in Washington, followed by Oregon, Idaho, and Alaska. after October 
2020 Idaho became the least affected region.  

 

 

 

 

The results in human mobility show commuting and workplace trips decreased starting 
from February 2020 till the end of the year, with the greatest drop of 35-40% in April. the 
largest decreases were in Washington, followed by Oregon, Idaho, and Alaska. after October 
2020 Idaho became the least affected region.  

 

 

 Reflecting the impact of the stay-at-home order, the monthly average of people spending time 
at home increased starting from February 2020 till the end of the year. Retail and recreation 
trips decreased in all the PNW by approximately 40% since March 2020 then gradually 
recovered during the summer. 

Grocery and pharmacy trips peaked during the beginning of March and then declined sharply 
till early April. Monthly average park visits peaked during the summer. One county in 
Washington experienced a nearly 400% increase in park trip visits during the summer.  

 

 

Reflecting the impact of the stay -at-home order, the monthly average of people spending time 
at home increased starting from February 2020 till the end of the year. Retail and recreation 
trips decreased in all the PNW by approximately 40% since March 2020 then gradually 
recovered during the summer. 

Grocery and pharmacy trips peaked during the beginning of March and then declined sharply 
till early April. Monthly average park visits peaked during the summer. One county in 
Washington experienced a nearly 400% increase in park trip visits during the summer.  

 

Monthly average changes in trip visits for both workplace & 

retail and recreation; relative to the January baseline 
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Monthly Changes in trips to six destinations in Alaska, Idaho, Oregon, and 

Washington; relative to the January baseline 

 

Monthly Changes in trips to six destinations in Alaska, Idaho, Oregon, and 

Washington; relative to the January baseline 

Studying the effect of COVID-19 on public transit modes, found that bike sharing was an 
important substitute for public rides amid the pandemic. Independent variables have played a 
role in public transit including education, income, race, household size, and socioeconomic 
factors. Studies also show that subway ridership was not a statistically significant variable in 
terms of high infection rates. Public transit modes in the region include rail and non -
conventional services, in addition to the most common f orms of public transit which are: fixed 
route buses, demand response, and vanpools. The data were collected from local transit 
agencies in the PNW region, and state and federal government sources such as Federal Transit 
Administration.  

 

Studying the effect of COVID-19 on public transit modes, found that bike sharing was an 
important substitute for public rides amid the pandemic. Independent variables have played a 
role in public transit including education, income, race, household size, and socioeconomic 



11 

 
 
 

 
 Annual Report ς 2019-2021 

  

Analyzing the demand for public transit is represented by the number of transfers made by 
passengers using a transit mode, and the supply represented by the number of hours that the 
trip operated to collect fares. In addition to the number of miles covered  during that service 
time, and the number of vehicles that operated during a peak season. It is worth noting the 
data was collected from full reports in its raw form for absolute reliability.  

Studying the effect of social and demographic characteristics an d the stay-at-home order on 
transit ridership based on reports gathered from the community report portal of the Centers 
for Disease Control (CDC) together with other sources such as the American Community 
Survey (ACS). This data was used to understand the different diversities of public transit users 
kpenwfkpi"vqvcn"rqrwncvkqp."rgtegpv"qh"rqxgtv{."ugpkqtuҲ"rqrwncvkqp"rgtegpvcig."rqrwncvkqp"
without health insurance, and the social/COVID-19 vulnerability index. Data for stay-at-home- 
policies were obtained from The New York Times to determine when restrictions were put into 
effect and the level of those restrictions.  

Through analyzing the data, the results showed that ridership began to drop in March and 
almost diminished in April and May. The recovery rate was very slow during the summer. The 
drop was very clear in Bellingham, Olympia-Lacey, and Seattle in Washington. 

 

 

Research HighlightsAnalyzing the demand for public transit is represented by the number of 
transfers made by passengers using a transit mode, and the supply represented by the number 
of hours that the trip operated to collect fares. In addition to the number of miles covered 
during that service time, and the number of vehicles that operated during a peak season. It is 
worth noting the data was collected from full reports in its raw form for absolute reliability.  

Studying the effect of social and demographic characteristics and the stay -at-home order on 
transit ridership based on reports gathered from the community report portal of the Centers 
for Disease Control (CDC) together with other sources such as the American Community 
Survey (ACS). 

This data was used to understand the different diversities of public transit users including total 
rqrwncvkqp."rgtegpv"qh"rqxgtv{."ugpkqtuҲ"rqrwncvkqp"rgtegpvcie, population without health 
insurance, and the social/COVID-19 vulnerability index. Data for stay-at-home- policies were 
obtained from The New York Times to determine when restrictions were put into effect and 
the level of those restrictions.  

Through analyzing the data, the results showed that ridership began to drop in March and 
almost diminished in April and May. The recovery rate was very slow during the summer. The 
drop was very clear in Bellingham, Olympia-Lacey, and Seattle in Washington. 

 

Counties with highly disadvantaged groups in the PNW exhibited smaller reductions in trips to 
workplaces due to the nature of their jobs that cannot be done from home. Despite that, 
African American populations and tribal areas showed a higher reduction in work -related trips, 
which could be associated with various programs that support minorities on the local level.  

Our study suggests that policymakers should continue to invest in transportation and other 
infrastructure systems to address the inequality gap in society, which may have increased 
because of the pandemic. Additionally, more attention should be diverted in future studies 
toward the potential of remote working and its impact on alleviating traffic congestion and 
job-housing imbalance. 

 

 

Counties with highly disadvantaged groups in the PNW exhibited smaller reductions in trips to 

Ridership changes in comparison to the same month in 2019 for all 

modes 

 

 

Ridership changes in comparison to the same month in 2019 for all 

modes 
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NIATT Featured Research  in Automation  
 

NIATT Featured Research  in Automation  
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Sponsor 

Pacific Northwest Transportation 

Consortium (PacTrans) 

 

 

Description 

Traffic in the cities of the future will be managed by sophisticated 

signaling systems working in conjunction with networks connected 

vehicles that share a wide variety of data. A common configuration 

for information flow is from vehicles on the road to Roadside Units 

(RSUs) via Basic Safety Messages (BSM). A BSM contains information 

about position, heading, state of the vehicle, etc. The roadside 

infrastructure (RSI) may in return convey information about traffic 

conditions ahead such as the status of signaling. This way the driver 

may be able to plan better through a richer knowledge of the traffic 

conditions and transportation infrastructure in which they are 

embedded. The roadside infrastructure can similarly plan for 

improved traffic flow and safety. 

z 
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signaling systems working in conjunction with networks connected 

vehicles that share a wide variety of data. A common configuration 

for information flow is from vehicles on the road to Roadside Units 

(RSUs) via Basic Safety Messages (BSM). A BSM contains information 

about position, heading, state of the vehicle, etc. The roadside 
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may be able to plan better through a richer knowledge of the traffic 

conditions and transportation infrastructure in which they are 

embedded. The roadside infrastructure can similarly plan for 

improved traffic flow and safety. 

z 

/ƻƴƴŜŎǘŜŘπ±ŜƘƛŎƭŜ ¢ǊŀŦŦƛŎ {ƛƎƴŀƭ {ȅǎǘŜƳ 
aƻŘŜƭƛƴƎ tƭŀǘŦƻǊƳ  
 

 

 

Principal Investigator 

Robert Heckendorn, Computer Science  

Ahmed Abdel-Rahim, Civil and Environmental 

Engineering 

 

Principal Investigator 

Robert  Heckendorn, Computer Science  

Ahmed Abdel-Rahim, Civil and Environmental 

Engineering 

In this research, we will simulate traffic and the decision making of 

the RSI including signaling. Aim 1: Experiment with physical displays 

in the driving simulator for displaying information from the RSI. This 

will allow experimentation with effective in-cab use of connected 

vehicle information. We will begin with signaling information 

delivered by the RSI. Aim 2: We will construct an enhanced traffic 

simulator using the VISSIM traffic simulator creating BSMs to virtual 

RSUs. Using that information in a signaling optimizer, we will 

construct and feed the control signals to real hardware controllers 

which will feed back into the VISSIM. This will allow us to experiment 

with signaling control at both the macro level of all traffic and at the 

individual level of a driving simulator. Project: 851701 

 

In this research, we will simulate traffic and the decision making of 

the RSI including signaling. Aim 1: Experiment with physical displays 

in the driving simulator for displaying information from the RSI. This 

will allow experimentation with effective in-cab use of connected 

vehicle information. We will begin with signaling information 

delivered by the RSI. Aim 2: We will construct an enhanced traffic 

simulator using the VISSIM traffic simulator creating BSMs to virtual 
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! IȅōǊƛŘ tƭŀǘŦƻǊƳ ŦƻǊ /ƻƴǘŜȄǘπŀǿŀǊŜ 
±н· /ƻƳƳǳƴƛŎŀǘƛƻƴǎ  
 

 

 

Principal Investigator 
Mohamad Hefeida, Electrical and 
Computer Engineering 
Ahmed Abdel-Rahim, Civil and 
Environmental Engineering 

Sponsor 
Pacific Northwest Transportation 

Consortium (PacTrans) 

 

 

Description 
LǘΩǎ projected that 60% of new light weight vehicle sales will soon have cellular 
ŎƻƴƴŜŎǘƛǾƛǘȅΣ Ƴŀƴȅ ŀǇǇƭƛŎŀǘƛƻƴǎ ōŀǎŜŘ ƻƴ ŎƻƴƴŜŎǘŜŘ ǾŜƘƛŎƭŜǎΩ ǘŜŎƘƴƻƭƻƎȅ ŀǊŜ 
often developed without full utilization of the transportation network 
infrastructure (i.e., Vehicle to Vehicle V2V). The development of each system 
independently results in adopting different technologies, based on 
constraints/demands that have many similarities, such as data/congestion 
management, throughput, and latency. Although the basic communication 
requirements of transportation networks are rather limited, compared to 
those of V2V (e.g., autonomous vehicles), there has been little penetration 
from the communications technology onto transportation networks. On the 
one hand, the transportation network community along with some 
automotive manufacturers and government agencies have heavily invested 
in the well-established DSRC technology. On the other hand, many 
technology giants and automotive manufacturers are pushing for cellular 
technology due to its versatility and widespread. Each of these groups have 
valid concerns and solid reasons and have yet to come to an agreement on 
technology adoption. 
 

 

Description 
LǘΩǎ ǇǊƻƧŜŎǘŜŘ ǘƘŀǘ сл҈ ƻŦ ƴŜǿ ƭƛƎƘǘ ǿŜƛƎƘǘ ǾŜƘƛŎƭŜ ǎŀƭŜǎ ǿƛƭƭ ǎƻƻƴ ƘŀǾŜ ŎŜƭƭǳƭŀǊ 
connectivitȅΣ Ƴŀƴȅ ŀǇǇƭƛŎŀǘƛƻƴǎ ōŀǎŜŘ ƻƴ ŎƻƴƴŜŎǘŜŘ ǾŜƘƛŎƭŜǎΩ ǘŜŎƘƴƻƭƻƎȅ ŀǊŜ 
often developed without full utilization of the transportation network 
infrastructure (i.e. Vehicle to Vehicle V2V). The development of each system 
independently results in adopting different technologies, based on 
constraints/demands that have many similarities, such as data/congestion 
management, throughput, and latency. Although the basic communication 
requirements of transportation networks are rather limited, compared to 
those of V2V (e.g. autonomous vehicles), there has been little penetration 
from the communications technology onto transportation networks. On the 
one hand, the transportation network community along with some 
automotive manufacturers and government agencies have heavily invested 
in the well-established DSRC technology. On the other hand, many 
technology giants and automotive manufacturers are pushing for cellular 
technology due to its versatility and wide spread. Each of these groups have 
valid concerns and solid reasons, and have yet to come to an agreement on 
technology adoption. 
 

This project aims to design and implement a hybrid context 

aware Vehicle-to-everything (V2X) communication 

platform that incorporates different wireless 

communication technologies under a unified architecture. 

The platform will expand transportation network 

capabilities, extend accessibility of transportation 

information, and establish a strong interface for the 

transportation network with other infrastructures (e.g., 

cellular networks), which will open new horizons for various 

applications. The proposed platform will collect 

information from various sources, such as Advanced Traffic 

Signal Controllers (ATCs), Roadside Unites (RSUs), and 

Global Positioning System (GPS). Project: 851702 

 

This project aims to design and implement a hybrid context 

aware Vehicle-to-everything (V2X) communication 

platform that incorporates different wireless 

communication technologies under a unified architecture. 

The platform will expand transportation network 

capabilities, extend accessibility of transportation 
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Principal Investigator 
Axel Krings, Electrical and Computer 
Engineering 
 

Sponsor 
Pacific Northwest Transportation 

Consortium (PacTrans) 

 

 

Description 
For this particular project, the research team will: 
conduct a thorough scan and document of previous 
studies that have examined curb space management, 
identify emerging urban policies developed in response 
to growth, review existing curb management policies 
and regulations, develop a conceptual curb use policy 
framework, review existing and emerging technologies 
that will support flexible curb space management, and 
evaluate curb use policy frameworks by collecting curb 
utilization data and establishing performance metrics 
and simulating curb performance under different policy 
frameworks. Lastly, researchers will develop outreach 
materials to support curb utilization practices. 
 
 

 

Description 
For this particular project, the research team will: 
conduct a thorough scan and document of previous 
studies that have examined curb space management, 
identify emerging urban policies developed in response 
to growth, review existing curb management policies 
and regulations, develop a conceptual curb use policy 
framework, review existing and emerging technologies 
that will support flexible curb space management, and 
evaluate curb use policy frameworks by collecting curb 
utilization data and establishing performance metrics 
and simulating curb performance under different policy 
frameworks. Lastly, researchers will develop outreach 
materials to support curb utilization practices. 
 
 

In the context of the project a bicycle safety application to reduce 
accidents due to Right Hook Conflict is designed and implemented. 
The bicycle safety application uses information that is exchanged 
in periodic beacon messages emitted by all vehicles, including 
bicycles. There are several issues that are being investigated, as 
they have the potential to negatively affect the SA. First, the 
impact of GPS errors and their impact on the potential short 
distances between bicycles and vehicles are studied. Second, the 
mitigation to malicious act and benign message omissions are 
investigated. This is supported by field experiments with off-the-
shelf communication equipment. For this purpose, vehicles were 
equipped with Arada LocoMate Classic OBUs and the bicycle with 
a mobile Arada LocoMate ME. Project: 851710 
 

 

/ƻƴƴŜŎǘŜŘ ±ŜƘƛŎƭŜ {ŀŦŜǘȅ !ǇǇƭƛŎŀǘƛƻƴǎ 
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Principal Investigator 
Sameh sorour, Civil and Environmental 
Engineering 
Mohamad Hefeida, Civil and Environmental 
Engineering 

Sponsor 
Pacific Northwest Transportation Consortium 

(PacTrans) 

 

Principal Investigator 
Sameh sorour, Civil and Environmental 
Engineering 
Mohamad Hefeida, Civil and Environmental 
Engineering 

Sponsor 
Pacific Northwest Transportation Consortium 

(PacTrans) 

Description 
¢Ƙƛǎ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘ ǿƛƭƭ ōǳƛƭŘ ǳǇƻƴ ǘƘŜ ǇǊƻƧŜŎǘ ǘŜŀƳΩǎ ŎǳǊǊŜƴǘ ǿƻǊƪ ƻƴ ǊŜŀƭ-time object recognition 
and event extract information from LiDAR scans using UAS on-board processing, while also 
incorporating a suite of complementary sensors and recent advances in transfer learning and 
geometry matching techniques. Advanced algorithms will be employed to fuse the objects 
recognized from multiple sources, increasing the accuracy and robustness of traffic network 
monitoring and detection of features/events of interest. A key benefit of the terrestrial sensors will 
be to enable the construction of recognition maps, even when UAS data acquisition is infeasible due 
to regulatory and/ or logistical considerations.  
 

 

Description 
This research project will build upon tƘŜ ǇǊƻƧŜŎǘ ǘŜŀƳΩǎ ŎǳǊǊŜƴǘ ǿƻǊƪ ƻƴ ǊŜŀƭ-time object recognition 
and event extract information from LiDAR scans using UAS on-board processing, while also 
incorporating a suite of complementary sensors and recent advances in transfer learning and 
geometry matching techniques. Advanced algorithms will be employed to fuse the objects 
recognized from multiple sources, increasing the accuracy and robustness of traffic network 
monitoring and detection of features/events of interest. A key benefit of the terrestrial sensors will 
be to enable the construction of recognition maps, even when UAS data acquisition is infeasible due 
to regulatory and/ or logistical considerations.  
 

Cǳǎƛƻƴ ƻŦ ŀƛǊōƻǊƴŜ ŀƴŘ ǘŜǊǊŜǎǘǊƛŀƭ ǎŜƴǎŜŘ 
Řŀǘŀ ŦƻǊ ǊŜŀƭ ǘƛƳŜ ǘǊŀŦŦƛŎ ƳƻƴƛǘƻǊƛƴƎ 
 

 

 

The proposed solution relies on the collection 
of recognized objects from the same site by 
different sensing sources, which are then 
transmitted to a fusion center. This fusion 
center will apply transfer learning and 
geometry matching techniques to both create 
correspondences between these detected 
objects (i.e., determine which object 
corresponds to which other object across the 
different data sets) and add undetected 
objects/zones by some of the sources into 
their proper positions. The final integrated 
recognition map will provide much richer and 
more robust information to traffic network 
controllers, thus enabling data-driven 
optimization and efficiency for transportation 
networks. Project: 851724 
 

 

The proposed solution relies on the collection 
of recognized objects from the same site by 
different sensing sources, which are then 
transmitted to a fusion center. This fusion 
center will apply transfer learning and 



17 

 
 
 

 
 Annual Report ς 2019-2021 

  

IƛŜǊŀǊŎƘƛŎŀƭ ǇǊƛƻǊƛǘȅ ŎƻƴǘǊƻƭ ƻŦ ǎƛƎƴŀƭƛȊŜŘ 
ƛƴǘŜǊǎŜŎǘƛƻƴǎ ƛƴ ǎŜƳƛ ŎƻƴƴŜŎǘŜŘ ŎƻǊǊƛŘƻǊǎ 
 

 

 

Principal Investigator 
Ali Hajbabaie, WSU, Civil and 
Environment Engineering 
Sameh Sorour, Electrical and 
Computer Engineering 
Ahmed Abdel-Rahim, Civil and 
Environment Engineering 
 

Sponsor 
Pacific Northwest Transportation 

Consortium (PacTrans) 

 

Principal Investigator 
Ali Hajbabaie, WSU, Civil and 
Environment Engineering 
Sameh Sorour, Electrical and 
Computer Engineering 
Ahmed Abdel-Rahim, Civil and 
Environment Engineering 
 

Sponsor 
Pacific Northwest Transportation 

Consortium (PacTrans) 

Description 
The main objective of this research is to develop 

efficient distributed yet coordinated algorithms to 

control signalized intersections in connected and 

semi- connected (when not all vehicles have 

connectivity capability or refrain from sharing 

intentions for privacy reasons) corridors. 

 

Description 
The main objective of this research is to develop 

efficient distributed yet coordinated algorithms to 

control signalized intersections in connected and 

semi- connected (when not all vehicles have 

connectivity capability or refrain from sharing 

intentions for privacy reasons) corridors. 

The research will enhance traffic signal optimization formulations to allow for the incorporation of 
connected vehicles and existing point detector data in the models, the distribution of decisions at both 
the intersection and the corridor levels to reduce computational complexity, and the coordination of 
control decisions among various intersections by a distributed cloud-fog based communication 
network to push solutions towards global optimality.  
 

 

The research will enhance traffic signal optimization formulations to allow for the incorporation of 
connected vehicles and existing point detector data in the models, the distribution of decisions at both 
the intersection and the corridor levels to reduce computational complexity, and the coordination of 
control decisions among various intersections by a distributed cloud-fog based communication 
network to push solutions towards global optimality.  
 

The research will address computation and 
communication needs required to implement the 
proposed optimization system in the field by 
developing, testing, and validating a hierarchical 
cloud-fog architecture. The proposed architecture 
allows intersection- and corridor-level 
optimization algorithms to be performed and 
control decisions to be communicated to traffic 
signal system using existing control hardware and 
communication technology. Project: 851728 
 

 

The research will address computation and 
communication needs required to implement the 
proposed optimization system in the field by 
developing, testing, and validating a hierarchical 
cloud-fog architecture. The proposed architecture 
allows intersection- and corridor-level 
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Principal Investigator 
Ahmed Abdel-Rahim, Civil and Environmental Engineering 
 

Sponsor 
Pacific Northwest Transportation Consortium (PacTrans 

 

Principal Investigator 
Ahmed Abdel-Rahim, Civil and Environmental Engineering 
 

Sponsor 
Pacific Northwest Transportation Consortium (PacTrans 

Description 
Connected vehicle technologies aim to tackle some of the safety, 
mobility, and environment challenges our surface transportation 
system faces and have the potential to transform the way we travel 
through improved mobility and safety. However, the field 
implementation of connected vehicle technologies might face 
several barriers. They require an extensive communication network 
to support V2I data exchange and the installation of several field 
devices. Additionally, the legacy traffic control devices, currently 
running our traffic signal system throughout the nations need to be 
upgraded to allow for their integration with different connected 
vehicle applications. 
 

 

Description 
Connected vehicle technologies aim to tackle some of the safety, 
mobility, and environment challenges our surface transportation 
system faces and have the potential to transform the way we travel 
through improved mobility and safety. However, the field 
implementation of connected vehicle technologies might face 
several barriers. They require an extensive communication network 
to support V2I data exchange and the installation of several field 
devices. Additionally, the legacy traffic control devices, currently 
running our traffic signal system throughout the nations need to be 
upgraded to allow for their integration with different connected 
vehicle applications. 
 

The primary objective of the project is to conduct a field 

evaluation of a V2I connected vehicle deployment in Ada 

County, Idaho focusing on validating the communication 

architecture and control technology readiness for such 

implementations. The primary focus of the project will be on 

validating the SDRC data exchange between vehicles, 

roadside units, and traffic controllers. The project will 

demonstrate the potential benefits of V2I technology at 

signalized intersections. 

 

The primary objective of the project is to conduct a field 

evaluation of a V2I connected vehicle deployment in Ada 

County, Idaho focusing on validating the communication 

architecture and control technology readiness for such 

implementations. The primary focus of the project will be on 

validating the SDRC data exchange between vehicles, 

roadside units, and traffic controllers. The project will 

demonstrate the potential benefits of V2I technology at 

signalized intersections. 

Ada County Highway District (ACHD), the primary agency responsible for operating the Greater Boise 
Area traffic network is planning to implement vehicle to infrastructure (V2I) technology at 20 
ƛƴǘŜǊǎŜŎǘƛƻƴǎ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ CI²!Ωǎ {t!¢ ŎƘŀƭƭŜƴƎŜΦ ¢Ƙƛǎ ±нL ƛƴǘŜǊŦŀŎŜ Ƙŀǎ ǘǿƻ ŜƭŜƳŜƴǘǎ ƻŦ ŎƻƴƴŜŎǘŜŘ 
vehicle V2I traffic signal system applications: 1) priority for heavy vehicles at signalized intersection 
approaches and 2) traffic signal system V2I and I2V data exchange. For the heavy vehicle priority 
application, some selected heavy vehicles, will be equipped with on-board DSRC units, cable of 
communicating with Roadside Units (RSUs) that are connected to the traffic signal controller at the 
intersection. The proposed implementation will involve the installation of Dedicated Short-Range 
Communications (DSRC) radios and ŀƴ ƛƴǘŜǊŦŀŎŜ ŘŜǾƛŎŜ ƛƴ ǎƻƳŜ ǘŜǎǘ ǾŜƘƛŎƭŜǎΦ bL!¢¢Ωǎ ǘǊŀŦŦƛŎ ŎƻƴǘǊƻƭƭŜǊ 
lab, and field evaluation of the two connected-vehicle V2I application. Project: 851938 
 

 

Ada County Highway District (ACHD), the primary agency responsible for operating the Greater Boise 
Area traffic network is planning to implement vehicle to infrastructure (V2I) technology at 20 
ƛƴǘŜǊǎŜŎǘƛƻƴǎ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ CI²!Ωǎ {t!¢ ŎƘŀƭƭŜƴƎŜΦ ¢Ƙƛǎ ±нL ƛƴǘŜǊŦŀŎŜ Ƙŀǎ ǘǿƻ ŜƭŜƳŜƴǘǎ ƻŦ ŎƻƴƴŜŎǘŜŘ 
vehicle V2I traffic signal system applications: 1) priority for heavy vehicles at signalized intersection 
approaches and 2) traffic signal system V2I and I2V data exchange. For the heavy vehicle priority 
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Principal Investigator 

Herbert Hess, Electrical and Computer 

Engineering 

Sponsor 

Pacific Northwest Transportation Consortium 

 

Principal Investigator 

Herbert Hess, Electrical and Computer 

Engineering 

Sponsor 

Pacific Northwest Transportation Consortium 

Our FRRM is fully reversible, yielding energy to the 

charging system when customer demand exceeds 

generation capacity. With no electrical or mechanical 

connections, but simply magnetic levitation, our FRRM 

has greater energy efficiency than conventional designs. 

It operates with a much wider temperature range than 

batteries. We have all of this performance proven in 

simulation. The project at hand will make that 

performance in hardware a reality.  

 

Our FRRM is fully reversible, yielding energy to the 

charging system when customer demand exceeds 

generation capacity. With no electrical or mechanical 

connections, but simply magnetic levitation, our FRRM 

has greater energy efficiency than conventional designs. 

It operates with a much wider temperature range than 

batteries. We have all of this performance proven in 

simulation. The project at hand will make that 

In this project, we seek to build, modulate, control, and test the flywheel that we have designed. 

We will build a ǘƻǊƻƛŘŀƭ ǊƻǘƻǊ ŦƻǊ ŀƴ άƛƴǎƛŘŜ-ƻǳǘέ ŦƛŜƭŘ ǊŜƎǳƭŀǘŜŘ ǊŜƭǳŎǘŀƴŎŜ ƳƻǘƻǊ ƎŜƴŜǊŀǘƻǊ 

(FRRM) that has neither electrical connections nor physical shaft nor bearings. Everything is 

magnetically interfaced and magnetically supported. A superconducting Halbach Array supports 

the vertical axis rotor. An absolute encoder provides position and angle in the other five axes. A 

microcontroller converts this machine information and energy flow data into electrical voltage 

pulses applied to a stationary core of 24 windings located inside the toroid of the rotor. These 

modulated pulses provide both field and armature functions through an innovative current 

modulation. Providing energy from an external source, such as a solar panel or electrical grid, 

causes our FRRM to accelerate. 

 

In this project, we seek to build, modulate, control, and test the flywheel that we have designed. 

²Ŝ ǿƛƭƭ ōǳƛƭŘ ŀ ǘƻǊƻƛŘŀƭ ǊƻǘƻǊ ŦƻǊ ŀƴ άƛƴǎƛŘŜ-ƻǳǘέ ŦƛŜƭŘ ǊŜƎǳƭŀǘŜŘ ǊŜƭǳŎǘŀƴŎŜ ƳƻǘƻǊ ƎŜƴŜǊŀǘƻǊ 

(FRRM) that has neither electrical connections nor physical shaft nor bearings. Everything is 

magnetically interfaced and magnetically supported. A superconducting Halbach Array supports 

the vertical axis rotor. An absolute encoder provides position and angle in the other five axes. A 

microcontroller converts this machine information and energy flow data into electrical voltage 

pulses applied to a stationary core of 24 windings located inside the toroid of the rotor. These 

modulated pulses provide both field and armature functions through an innovative current 

modulation. Providing energy from an external source, such as a solar panel or electrical grid, 

causes our FRRM to accelerate. 
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Principal Investigator 

Mike Lowry, Civil and Environmental Engineering 

Sponsor 

Washington State Department of Transportation (WSDOT 

 

9ǎǘƛƳŀǘƛƴƎ .ƛŎȅŎƭƛǎǘ ŀƴŘ tŜŘŜǎǘǊƛŀƴ 
±ƻƭǳƳŜǎ ŀƴŘ /ǊŀǎƘ 9ȄǇƻǎǳǊŜ ǿƛǘƘ 
/ǊƻǿŘǎƻǳǊŎŜŘ 5ŀǘŀ 
 

 

 

Furthermore, bicyclist and pedestrian traffic is more difficult to monitor. Permanent counters need to be located 

at strategic locations that funnel and detect all users, such as on pathways, but this causes an 

underrepresentation and lack of information about bicyclists and pedestrians on roadways and sidewalks. 

!ƴƻǘƘŜǊ ƭƛƳƛǘŀǘƛƻƴ ƛǎ ǘƘŀǘ ²{5h¢Ωǎ ǎƘƻǊǘ-duration counts are very short and infrequent (once a year for 4 hours) 

compared to tube counters for vehicle traffic that WSDOT lays down throughout the year, all day long, and 

for up to a week. This project will develop new methods to estimate bicyclist and pedestrian volumes 

using cutting-edge low-cost data collection. Project: 900002 

 

Furthermore, bicyclist and pedestrian traffic is more difficult to monitor. Permanent counters need to be located 

at strategic locations that funnel and detect all users, such as on pathways, but this causes an 

underrepresentation and lack of information about bicyclists and pedestrians on roadways and sidewalks. 

!ƴƻǘƘŜǊ ƭƛƳƛǘŀǘƛƻƴ ƛǎ ǘƘŀǘ ²{5h¢Ωǎ ǎƘƻǊǘ-duration counts are very short and infrequent (once a year for 4 hours) 

compared to tube counters for vehicle traffic that WSDOT lays down throughout the year, all day long, and 

for up to a week. This project will develop new methods to estimate bicyclist and pedestrian volumes 

Unlike the extensive traffic monitoring program for 

estimating vehicle volumes that has developed over 

multiple decades, WSDOT does not have reliable estimates 

of bicyclist and pedestrian volumes. In recent years 

WSDOT has made significant progress by installing 50 

bike/ped permanent counters throughout the state and 

has led an annual effort to collect short-duration count 

data at 280 locations statewide. However, this pales in 

comparison to the more than 200 permanent counters 

and 4,000 short duration counts WSDOT uses to estimate 

vehicle volumes.  

 

Unlike the extensive traffic monitoring program for 

estimating vehicle volumes that has developed over 

multiple decades, WSDOT does not have reliable estimates 

of bicyclist and pedestrian volumes. In recent years 

WSDOT has made significant progress by installing 50 

bike/ped permanent counters throughout the state and 

has led an annual effort to collect short-duration count 

data at 280 locations statewide. However, this pales in 

comparison to the more than 200 permanent counters 

and 4,000 short duration counts WSDOT uses to estimate 

vehicle volumes.  

Last year 22% of statewide traffic fatalities were bicyclists and 

pedestrians and the number has doubled in the past five years 

from 60 in 2013 to 122 in 2017. The number of serious injuries 

is also on the rise, despite the well-known fact that bicyclist 

and pedestrian injuries are extremely underreported. It is 

possible that the increase is due to increased usage, but there 

is currently no way to know for sure because, as stated in the 

DǊŀȅ bƻǘŜōƻƻƪΣ ƛǘ ƛǎ άŘƛŦŦƛŎǳƭǘ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ǘƻǘŀƭ ƳƛƭŜǎ 

walked and biked because sufficient data about bicyclists and 

ǇŜŘŜǎǘǊƛŀƴ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜǎ ƘŀǾŜ ƴƻǘ ȅŜǘ ōŜŜƴ ŎƻƭƭŜŎǘŜŘΦέ 
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Principal Investigator 

Kevin Chang, Civil and Environment Engineering 

Anne Goodchild, UW, Civil and Environment 

Engineering 

Ed McCormack, UW, Civil and Environment 

Engineering 
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Anne Goodchild, UW, Civil and Environment 
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Ed McCormack, UW, Civil and Environment 

Engineering 

 

 

Description 

The strategies employed by city officials and transportation 

professionals for managing curb space have not always kept 

pace with change. They lack the conceptual approaches and 

analytic methods needed to manage scarce curb space two-

hour e-commerce goods deliveries, rising cycling and transit 

usage, and autonomous and cooperative vehicle technologies. 

These trends are happening in cities where the lack of curb 

space capacity is already a significant problem.  

 

 

Description 

The strategies employed by city officials and transportation 

professionals for managing curb space have not always kept 

pace with change. They lack the conceptual approaches and 

analytic methods needed to manage scarce curb space two-

hour e-commerce goods deliveries, rising cycling and transit 

usage, and autonomous and cooperative vehicle technologies. 

These trends are happening in cities where the lack of curb 

space capacity is already a significant problem.  

 

Sponsor 

Pacific Northwest Transportation 

Consortium (PacTrans) 

 

 

For this particular project, the research team will: conduct a 

thorough scan and document of previous studies that have 

examined curb space management, identify emerging urban policies 

developed in response to growth, review existing curb management 

policies and regulations, develop a conceptual curb use policy 

framework, review existing and emerging technologies that will 

support flexible curb space management, and evaluate curb use 

policy frameworks by collecting curb utilization data and 

establishing performance metrics and simulating curb performance 

under different policy frameworks. Lastly, researchers will develop 

outreach materials to support curb utilization practices. Project: 

851703 

 

For this particular project, the research team will: conduct a 

thorough scan and document of previous studies that have 

examined curb space management, identify emerging urban policies 

developed in response to growth, review existing curb management 

policies and regulations, develop a conceptual curb use policy 

framework, review existing and emerging technologies that will 

support flexible curb space management, and evaluate curb use 
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It is incredibly important that RITI communities are provided the 

proper resources and methods to deliver the appropriate training and 

educational tools that promote and cause a significant positive change 

in the traffic safety culture in these communities. The primary goal of 

the work proposed in this project is promote and strengthen a positive 

traffic safety culture among RITI communities in Idaho through active 

engagement activities.  

 We aim to achieve the following two objectives: document lessons 

learned from previous active community engagement activities in 

tribal and rural communities that attempted to promote and positively 

impact the traffic safety culture in these communities and develop 

guidelines for best practices to promote and positively impact the 

traffic safety culture in RITI communities highlighting both 

opportunities and barriers.  Project: 851711 

 

It is incredibly important that RITI communities are provided the 

proper resources and methods to deliver the appropriate training and 

educational tools that promote and cause a significant positive change 

in the traffic safety culture in these communities. The primary goal of 

the work proposed in this project is promote and strengthen a positive 

traffic safety culture among RITI communities in Idaho through active 

engagement activities.  

 We aim to achieve the following two objectives: document lessons 

Principal Investigator 
Ahmed Abdel-Rahim, Civil and 

Environmental Engineering 

Sponsor 
Center for Safety Equity in Transportation 

(CSET) 

 
Description 
RITI crash data analysis clearly highlighted three major areas of concerns: prevalence of exercise 

speeding, impaired and distracted driving, and underage driving. Specific strategies to reduce motor 

vehicle crash-related injuries and deaths have been well-documented nationally. Safety-focused 

educational programs and general awareness campaigns with regard to increased use of occupant 

restraints, higher visibility traffic enforcement, and stronger laws to address impaired driving have all 

contributed to reduction in crashes in urban areas. However, in RITI rural communities, where, on 

average, 30 percent of fatalities occurred due to speeding-related crashes, and 45 percent of all 

fatalities were related to either impairment and/or distraction and where it is common for children 

under the age of 16 to drive automobiles in addition to other non-traditional modes of transportation, 

much more work is still needed. 

Description 

RITI crash data analysis clearly highlighted three major areas of concerns: prevalence of exercise 

speeding, impaired and distracted driving, and underage driving. Specific strategies to reduce motor 

vehicle crash-related injuries and deaths have been well-documented nationally. Safety-focused 

educational programs and general awareness campaigns with regard to increased use of occupant 

restraints, higher visibility traffic enforcement, and stronger laws to address impaired driving have all 

contributed to reduction in crashes in urban areas. However, in RITI rural communities, where, on 

average, 30 percent of fatalities occurred due to speeding-related crashes, and 45 percent of all 

fatalities were related to either impairment and/or distraction and where it is common for children 

under the age of 16 to drive automobiles in addition to other non-traditional modes of 

transportation, much more work is still needed. 
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Principal Investigator 
Ahmed Ibrahim, Civil and Environmental 
Engineering 

Sponsor 
Idaho Transportation Department (ITD) 

 

Principal Investigator 
Ahmed Ibrahim, Civil and Environmental 
Engineering 

Sponsor 
Idaho Transportation Department (ITD) 

Description 
ITD bridge section is in need to identify the level of asbestos 
contamination in their bridges and up to what extent the ACM is 
dangerous and how to comply with the Environmental Protection 
Agency (EPA) and the Department of State Health Services (DSHS) 
Standards in a cost-effective manner. This problem requires a 
ǎȅǎǘŜƳŀǘƛŎ ŀǇǇǊƻŀŎƘ ǘƻ ǊŜǾƛŜǿ L¢5Ωǎ Ǉŀǎǘ ōǊƛŘƎŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ 
material specifications and bridge plans to determine if known asbestos 
containing materials were specified for use. Also, a comprehensive 
review and creation of a database of the results of all asbestos testing 
that has been done to date on bridges in Idaho will be obtained from 
the bridge section. The existence of asbestos containing materials in 
bridge elements such as bearing pads, joints, abutments, concrete rails, 
and in some concrete coatings subject ITD to a compliance and liability 
issue especially when it comes to bridge renovations or demolitions. 
¢ƘŜǊŜŦƻǊŜΣ ƳƻǊŜ ǊŜǎŜŀǊŎƘ ƛƴǘƻ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ L¢5Ωǎ ƭƛŀōƛƭƛǘȅ ŀƴŘ 
identifying the extent of problem are believed essential. Other state 
DOTs such as New York, Texas, Tennessee, and Nebraska have taken 
actions toward the ACM in their bridge inventory.  
 

 

Description 
ITD bridge section is in need to identify the level of asbestos 
contamination in their bridges and up to what extent the ACM is 
dangerous and how to comply with the Environmental Protection 
Agency (EPA) and the Department of State Health Services (DSHS) 
Standards in a cost-effective manner. This problem requires a 
systemaǘƛŎ ŀǇǇǊƻŀŎƘ ǘƻ ǊŜǾƛŜǿ L¢5Ωǎ Ǉŀǎǘ ōǊƛŘƎŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ 
material specifications and bridge plans to determine if known asbestos 
containing materials were specified for use. Also, a comprehensive 
review and creation of a database of the results of all asbestos testing 
that has been done to date on bridges in Idaho will be obtained from 
the bridge section. The existence of asbestos containing materials in 
bridge elements such as bearing pads, joints, abutments, concrete rails, 
and in some concrete coatings subject ITD to a compliance and liability 
issue especially when it comes to bridge renovations or demolitions. 
¢ƘŜǊŜŦƻǊŜΣ ƳƻǊŜ ǊŜǎŜŀǊŎƘ ƛƴǘƻ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ L¢5Ωǎ ƭƛŀōƛƭƛǘȅ ŀƴŘ 

The main outcome of this project is to provide ITD 
personnel with a complete database of all ACM used in 
Idaho bridges from 1918 to 1980. The proposed research 
will save ITD personnel a lot of effort, money, and time in 
identifying ACM in bridges ready for demolition or 
rehabilitation. If the location of ACM is known, ITD would 
be able to take steps to dispose of those materials when 
work is being performed rather than discovering ACM 
during the project activities. Additionally, it would be 
possible for ITD to garner funding at times to perform this 
removal before any demolition or renovation work was 
performed.  Project: 851722 

 

 

The main outcome of this project is to provide ITD 
personnel with a complete database of all ACM used in 
Idaho bridges from 1918 to 1980. The proposed research 
will save ITD personnel a lot of effort, money, and time in 
identifying ACM in bridges ready for demolition or 
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Principal Investigators 

Anne Vernez Moudon, UW, Urban Design and Planning  

Jeff Ban, UW, Civil and Environmental Engineering 

Mike Lowry, Civil and Environmental Engineering 

Qing Shen, UW, Urban Design and Planning 

 

Sponsor 

Pacific Northwest Transportation Consortium 

 

Principal Investigators 

Anne Vernez Moudon, UW, Urban Design and Planning  

Jeff Ban, UW, Civil and Environmental Engineering 

Mike Lowry, Civil and Environmental Engineering 

Qing Shen, UW, Urban Design and Planning 

 

Sponsor 

Pacific Northwest Transportation Consortium 

Description 

The increasing availability of shared mobility options is 

having a profound impact on travel demand. Smartphone 

based technology has permitted the rapid spread of bike-

, car-, ridesharing, and ride-hailing options, which has 

impacted how people use traditional travel modes, 

especially private cars and public transit. Transportation 

policies urgently need to consider these changes. 

However, lack of data impedes the objective assessment 

of both the positive and negative aspects of shared travel 

options and prevents shaping policies to effectively guide 

future transportation investments. 

 

 

Description 

The increasing availability of shared mobility options is 

having a profound impact on travel demand. Smartphone 

based technology has permitted the rapid spread of bike-

, car-, ridesharing, and ride-hailing options, which has 

impacted how people use traditional travel modes, 

especially private cars and public transit. Transportation 

policies urgently need to consider these changes. 

However, lack of data impedes the objective assessment 

of both the positive and negative aspects of shared travel 

options and prevents shaping policies to effectively guide 

future transportation investments. 

 

The project goal is to use existing travel behavior datasets to 

identify patterns in the emerging use of shared mobility options. 

A partnership between the UW and UI, the project will analyze 

data from several large datasets in Washington and Idaho states, 

to include data on household travel available from MPOs; 

ŜƳǇƭƻȅŜǊǎΩ Řŀǘŀ ŦǊƻƳ /ƻƳƳǳǘŜ ¢ǊƛǇǎ wŜŘǳŎǘƛƻƴ ǇǊƻƎǊŀƳ ό/¢wύΤ 

longitudinal (2008-2018) data from National Institute of Health 

sponsored projects in King County; and data from dockless bike 

share programs. Associated GPS data may also be used to 

facilitate the analyses (e.g., to identify detailed travel patterns). 

Project: 851727 

 

The project goal is to use existing travel behavior datasets to 

identify patterns in the emerging use of shared mobility options. 

A partnership between the UW and UI, the project will analyze 

data from several large datasets in Washington and Idaho states, 

to include data on household travel available from MPOs; 

ŜƳǇƭƻȅŜǊǎΩ Řŀǘŀ ŦǊƻƳ /ƻƳƳǳǘŜ ¢ǊƛǇǎ wŜŘǳŎǘƛƻƴ ǇǊƻƎǊŀƳ ό/¢wύΤ 
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Principal Investigator 
Emad Kassem, Civil and Environmental Engineering 
Sunil Sharma, Civil and Environmental Engineering 
 

Sponsor 
Missouri Department of Transportation (MoDOT 

 

Principal Investigator 
Emad Kassem, Civil and Environmental Engineering 
Sunil Sharma, Civil and Environmental Engineering 
 

Sponsor 
Missouri Department of Transportation (MoDOT 

Description 
The main objective of this research study is to evaluate, assess, and identify alternative aggregate 

sources comparable to calcined bauxite that meet the MoDOT HFST aggregate criteria. This objective 

will be achieved through conducting a comprehensive laboratory experimental testing program 

ŦƻƭƭƻǿƛƴƎ aƻ5h¢Ωǎ όbW{t-15-13B) criteria along with other proposed tests to assess the frictional 

properties of alternative aggregates. In addition, the team will evaluate blending calcined bauxite (at 

various fractions) with alternative aggregates to produce a blend that meets aƻ5h¢Ωǎ ŎǊƛǘŜǊƛŀ ŦƻǊ 

HFST. Finally, the researchers will also investigate the effect of gradation of alternative aggregates on 

their frictional performance.  The frictional characteristics of HFST and alternative aggregates will be 

measured using state -of-the-are methods that prove to correlate well with field performance. The 

team completed several studies on the skid resistance of pavements and has equipment in house 

needed for the laboratory experiments to access such equipment. 

 

Description 
The main objective of this research study is to evaluate, assess, and identify alternative aggregate 

sources comparable to calcined bauxite that meet the MoDOT HFST aggregate criteria. This objective 

will be achieved through conducting a comprehensive laboratory experimental testing program 

follƻǿƛƴƎ aƻ5h¢Ωǎ όbW{t-15-13B) criteria along with other proposed tests to assess the frictional 

properties of alternative aggregates. In addition, the team will evaluate blending calcined bauxite (at 

various fractions) with alternative aggregates to produce a blend that meets aƻ5h¢Ωǎ ŎǊƛǘŜǊƛŀ ŦƻǊ 

HFST. Finally, the researchers will also investigate the effect of gradation of alternative aggregates on 

their frictional performance.  The frictional characteristics of HFST and alternative aggregates will be 

measured using state -of-the-are methods that prove to correlate well with field performance. The 

team completed several studies on the skid resistance of pavements and has equipment in house 

needed for the laboratory experiments to access such equipment. 

The outcome of this study shall assist MoDOT to identify possible alternative aggregates that provide 
comparable frictional characteristics to those of calcined bauxite or at least to produce a blend of 
calcined bauxite and other alternative aggregates that provide comparable performance. Such 
alternative aggregates or blends shall reduce the demand on the calcined bauxite and utilize more 
locally available aggregates which would reduce the cost of HFST. In addition, this project will develop 
a procedure for future screening and testing of potential HFST aggregates. The successful completion 
of this study will assist MoDOT to enhance road safety by using more HFST at much reduced cost.  
Project: 900001 
 

 

The outcome of this study shall assist MoDOT to identify possible alternative aggregates that provide 
comparable frictional characteristics to those of calcined bauxite or at least to produce a blend of 
calcined bauxite and other alternative aggregates that provide comparable performance. Such 
alternative aggregates or blends shall reduce the demand on the calcined bauxite and utilize more 
locally available aggregates which would reduce the cost of HFST. In addition, this project will develop 
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Principal Investigator 
Ahmed Abdel-Rahim, Civil and 
Environmental Engineering 
Ahmed Ibrahim, Civil and 
Environmental Engineering 
 

Sponsor 
Pacific Coast Container Logistics (PCC) 

Description 
Intermodal containers are built stronger and tougher than standard trailer because of the stresses 
they must support during their life of service, and these stresses are expected to be supported by the 
transportation structures like bridges, roadway pavement, culverts, etc. through which they travel. In 
most cases, the containers are usually supported and hauled on a two-axle chassis with a limiting 
gross weight (the weight of the tractor, chassis, cargo, and container tare weight) of 80,000 lbs. as is 
the case in some states including California. Due to the limitations on the maximum load, there is an 
increase on the average annual daily traffic (AADT) volume of the intermodal containers to transport 
goods from one point to the other. To reduce the AADT which directly causes distress and damages 
to transportation infrastructures, an additional axle might be added to the current two-axle chassis 
to distribute the loads on more axles that results in less load per axle or by increasing the maximum 
load beyond the current 80,000 lbs. 
 
Therefore, the primary goal of this project is to assess the potential safety and operational impacts of 
increasing the maximum gross weight of the two-axle chassis beyond the current State of California 
limit of 80,000 lbs. The study will be conducted through an in-depth finite element analysis of load 
distribution, safety analysis and operational performance in addition to cost benefits to users. The 
outcome of this study will assist policy makers on the need to increase the load capacity of intermodal 
ŎƻƴǘŀƛƴŜǊǎΩ ǘǿƻ-axle chassis. Project: 851709 
 

 

Description 
Intermodal containers are built stronger and tougher than standard trailer because of the stresses 
they must support during their life of service, and these stresses are expected to be supported by the 
transportation structures like bridges, roadway pavement, culverts, etc. through which they travel. In 
most cases, the containers are usually supported and hauled on a two-axle chassis with a limiting 
gross weight (the weight of the tractor, chassis, cargo, and container tare weight) of 80,000 lbs. as is 
the case in some states including California. Due to the limitations on the maximum load, there is an 
increase on the average annual daily traffic (AADT) volume of the intermodal containers to transport 
goods from one point to the other. To reduce the AADT which directly causes distress and damages 
to transportation infrastructures, an additional axle might be added to the current two-axle chassis 
to distribute the loads on more axles that results in less load per axle or by increasing the maximum 
load beyond the current 80,000 lbs. 
 
Therefore, the primary goal of this project is to assess the potential safety and operational impacts of 
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Principal Investigator 
Emad Kassem, Civil and 
Environmental Engineering 
Fouad Bayomy, Civil and 
Environmental Engineering 

Sponsor 
Idaho Transportation Department 

(ITD) 

 

Principal Investigator 
Emad Kassem, Civil and 
Environmental Engineering 
Fouad Bayomy, Civil and 
Environmental Engineering 

Sponsor 
Idaho Transportation Department 

(ITD) 

Description 
Currently the Superpave mix design is conducted without performance 

tests to evaluate the resistance of asphalt mixtures to rutting. The ITD 

RP 175 developed a mathematical algorithm for determining a Gyratory 

Stability (GS) index for asphalt mixtures. The GS index describes the 

ability of asphalt mixtures to resist rutting, and it is determined during 

the mix design stage using the gyratory compaction data. However, the 

current GS index algorithm was developed for the Servopac gyratory 

compactor. Currently, ITD uses the Pine gyratory compactor that 

includes a shear measurement device. 
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Currently the Superpave mix design is conducted without performance 

tests to evaluate the resistance of asphalt mixtures to rutting. The ITD 

RP 175 developed a mathematical algorithm for determining a Gyratory 

Stability (GS) index for asphalt mixtures. The GS index describes the 

ability of asphalt mixtures to resist rutting, and it is determined during 

the mix design stage using the gyratory compaction data. However, the 

current GS index algorithm was developed for the Servopac gyratory 

compactor. Currently, ITD uses the Pine gyratory compactor that 

includes a shear measurement device. 

Therefore, it is essential τ for the evaluation of mixes by means of the Pine Gyratory Compactor τ to 
develop a modified mathematical algorithm for GS index applicable to the Gyratory compactor with 
model AFG2AS. The GS index can then be used to evaluate the resistance of Idaho mixtures to rutting 
during the mixture design stage. More importantly, the researchers will examine the sensitivity of this 
index to the RAP content in asphalt mixtures. If proved successful, this index can then be used as an 
indirect indicator of variation of RAP content in asphalt mixtures when placed in the field. Thus, the 
material engineers can use the GS index as a tool to find out if the RAP content in a given mixture 
exceeds the allowable percentage. 
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develop a modified mathematical algorithm for GS index applicable to the Gyratory compactor with 
model AFG2AS. The GS index can then be used to evaluate the resistance of Idaho mixtures to rutting 
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indirect indicator of variation of RAP content in asphalt mixtures when placed in the field. Thus, the 
material engineers can use the GS index as a tool to find out if the RAP content in a given mixture 
exceeds the allowable percentage. 
 

The main objective of this project is to develop a GS index for 
asphalt mixtures using Pine compactor. The research will 
evaluate the use of GS index as a tool to check the variation of 
the RAP content in the mix. Thus, one can use the GS index to 
detect if an asphalt mixture contains a higher percentage of 
RAP than the design content. In addition, the researchers will 
evaluate the use of the GS index to evaluate the resistance of 
the asphalt mixture to rutting.  Project: 851721  
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Description 
 The falling weight deflectometer (FWD) is used to 

calculate the moduli of pavement layers. The 

pavement temperature is used to adjust the back 

calculated asphalt concrete moduli. Measuring the 

mid-depth pavement temperature is a required 

step in FWD testing. The current practice at ITD is to 

drill holes at the mid-depth of the top asphalt layer 

every three miles along the testing route a day 

before FWD testing. 
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 The falling weight deflectometer (FWD) is used to 

calculate the moduli of pavement layers. The 

pavement temperature is used to adjust the back 

calculated asphalt concrete moduli. Measuring the 

mid-depth pavement temperature is a required 

step in FWD testing. The current practice at ITD is to 

drill holes at the mid-depth of the top asphalt layer 

every three miles along the testing route a day 

before FWD testing. 

Then, mineral oil is added before covering the hole. ITD crew measures the temperature of the mineral 

oil in the holes before FWD testing. Drilling holes the day before FWD testing requires traffic control 

that causes traffic delays and puts the ITD crew in the line of traffic. In addition, although this 

procedure provides accurate measurements for the mid-depth pavement temperature at the 

locations of the holes, the crew uses interpolation to predict the temperature at locations between 

holes since they are drilled every three miles. This may result in inaccurate pavement temperature 

predictions.      

 

Then, mineral oil is added before covering the hole. ITD crew measures the temperature of the mineral 

oil in the holes before FWD testing. Drilling holes the day before FWD testing requires traffic control 

that causes traffic delays and puts the ITD crew in the line of traffic. In addition, although this 

procedure provides accurate measurements for the mid-depth pavement temperature at the 

locations of the holes, the crew uses interpolation to predict the temperature at locations between 

holes since they are drilled every three miles. This may result in inaccurate pavement temperature 

predictions.      

This project aims to expedite the FWD testing and operations by eliminating the need for drilling holes 
for measuring mid-depth pavement temperature a day before testing. The objective of this project will 
be achieved by developing a procedure that can be used by ITD crew to predict the mid-depth of 
pavement temperature as a function of pavement surface temperature, which can be measured using 
an infrared thermometer, and the high and low air temperatures the day before testing, which can be 
obtained from weather records. It is expected that such a procedure would save a lot of time and 
resources for ITD required for traffic control and drilling holes the day before testing. In addition, it 
will improve the safety of the ITD crew and improve the accuracy of mid-depth pavement temperature 
at locations where no holes are drilled.  Project: 851723 
 

 

This project aims to expedite the FWD testing and operations by eliminating the need for drilling holes 
for measuring mid-depth pavement temperature a day before testing. The objective of this project will 
be achieved by developing a procedure that can be used by ITD crew to predict the mid-depth of 
pavement temperature as a function of pavement surface temperature, which can be measured using 
an infrared thermometer, and the high and low air temperatures the day before testing, which can be 
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Description 
Throughout the country many communities are using 

άƎǊŜŜƴ ŎƻƴŦƭƛŎǘέ Ǉŀƛƴǘ ǘƻ ƛƳǇǊƻǾŜ ōƛƪŜ ƭŀƴŜ ǾƛǎƛōƛƭƛǘȅΦ ¢ƘŜ 

MUTCD is awaiting research about material (water-based 

vs thermoplastic), design (pattern), chromaticity (color 

specification), and retroflectivity specification. The 

performance of some pavement markings can be degraded 

significantly after a short time of service. New pavements 

markings may even have unknown performance until they 

are used on roads. 
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MUTCD is awaiting research about material (water-based 

vs thermoplastic), design (pattern), chromaticity (color 

specification), and retroflectivity specification. The 

performance of some pavement markings can be degraded 

significantly after a short time of service. New pavements 

markings may even have unknown performance until they 

are used on roads. 

Research is needed for green conflict paint to examine its durability and optimal performance. Research 
is needed to verify whether dashing has the added benefit of providing better friction for motorists and 
bicyclists or not. If this is true, then perhaps solid paint should not be used near the stop bar or at any 
location where bicyclists are expected to stop suddenly. Friction should be tested under varying degrees 
of deterioration, weather conditions, and paint materials. 
 

 

Research is needed for green conflict paint to examine its durability and optimal performance. Research 
is needed to verify whether dashing has the added benefit of providing better friction for motorists and 
bicyclists or not. If this is true, then perhaps solid paint should not be used near the stop bar or at any 
location where bicyclists are expected to stop suddenly. Friction should be tested under varying degrees 
of deterioration, weather conditions, and paint materials. 
 

We will test different green paint products (e.g., water based and 
thermoplastic) under varying levels of simulated traffic and snow 
removal agitation. We will document at least seven measures of 
effectiveness (MOEs) including friction, texture, color, luminance, 
percent loss, and retroreflectivity. We will use a three-wheel 
simulator under different loadings to simulate varying levels of 
traffic. The MOEs will be assessed under simulated weather 
conditions wet, dry, and snowy (low temperature slush). Friction 
will be analyzed for solid design and dashes. Additionally, we will 
inspect the installation of green conflict paint in the field. The City 
of Moscow has scheduled installation at eight intersections along 
a one-mile section of a minor arterial. Project: 851725 
 

 

We will test different green paint products (e.g., water based and 
thermoplastic) under varying levels of simulated traffic and snow 
removal agitation. We will document at least seven measures of 
effectiveness (MOEs) including friction, texture, color, luminance, 
percent loss, and retroreflectivity. We will use a three-wheel 
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Description 
The Pacific Northwest is experiencing an explosion of bike 

share systems (BSS). Every major city in the region has at 

least one BSS company operating, and many cities are 

exploring how to effectively introduce or expand this new 

form of mobility. While there is considerable promise for 

ƻǳǊ ǊŜƎƛƻƴΣ ǎŜǊƛƻǳǎ ōŀǊǊƛŜǊǎ ǇŜǊǎƛǎǘΤ ƛƴŘŜŜŘΣ {ŜŀǘǘƭŜΩǎ ŦƛǊǎǘ 

venture with BSS collapsed after only two yearsτa failure 

that cost the city $2.2 million dollars. In the summer of 

2017, three new companies hit Seattle with a novel 

ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ōǳǎƛƴŜǎǎ ƳƻŘŜƭ ŎŀƭƭŜŘ άŘƻŎƪƭŜǎǎέΦ ¢ƘŜȅ 

blanketed the city with 10,000 dockless bikes and in the 

first six months had huge success with over 350,000 trips 

totaling more than 1 million miles. 

 

Description 
The Pacific Northwest is experiencing an explosion of bike 

share systems (BSS). Every major city in the region has at 

least one BSS company operating, and many cities are 

exploring how to effectively introduce or expand this new 

form of mobility. While there is considerable promise for 
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venture with BSS collapsed after only two yearsτa failure 

that cost the city $2.2 million dollars. In the summer of 

2017, three new companies hit Seattle with a novel 

technology and busƛƴŜǎǎ ƳƻŘŜƭ ŎŀƭƭŜŘ άŘƻŎƪƭŜǎǎέΦ ¢ƘŜȅ 

blanketed the city with 10,000 dockless bikes and in the 

first six months had huge success with over 350,000 trips 

totaling more than 1 million miles. 

Nevertheless, this new technology brings new challenges, which in some cities has included legal 
problems, negative public reaction, and stress on the transportation system. 
 

Nevertheless, this new technology brings new challenges, which in some cities has included legal 
problems, negative public reaction, and stress on the transportation system. 

The goal of this project is to improve system-wide efficiency 
for residents and visitors to our region by studying the legal 
framework, infrastructure needs, and consumer perceptions 
of BSS. We will identify travel service gaps that BSS can 
alleviate. We will produce guidance and tools (legal, business, 
and engineering) that cities, states, and other organizations 
can use to leverage BSS mobility. We will pursue this study 
from a system- wide perspective to identify how BSS can 
complement other modes of transportation, such as ride-
hailing services and public transportation, to effectively 
improve multimodal connections. Project: 851726 
 

 

The goal of this project is to improve system-wide efficiency 
for residents and visitors to our region by studying the legal 
framework, infrastructure needs, and consumer perceptions 
of BSS. We will identify travel service gaps that BSS can 
alleviate. We will produce guidance and tools (legal, business, 
and engineering) that cities, states, and other organizations 
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Description 
In the United States more than twenty thousand miles of 
defunct railroads have been converted to trails for pedestrians 
and bicyclists. Many rail-trails are located near communities 
that are rural, isolated, and tribal, yet often users are not 
residents, but rather affluent visitors from urban areas using 
the trails for recreation and tourism. For example, the Trail of 
the Coeur d' Alenes is a 72-mile, paved trail that starts on a 
tribal reservation and passes through various rural towns.  
 

Description 
In the United States more than twenty thousand miles of 
defunct railroads have been converted to trails for pedestrians 
and bicyclists. Many rail-trails are located near communities 
that are rural, isolated, and tribal, yet often users are not 
residents, but rather affluent visitors from urban areas using 
the trails for recreation and tourism. For example, the Trail of 
the Coeur d' Alenes is a 72-mile, paved trail that starts on a 
tribal reservation and passes through various rural towns.  

Does this trail best serve the transportation needs of the local population? Are there potential safety 

concerns at certain intersections or highway crossings that prevent wider use? Is the trail alignment 

matched with the daily commute of residents and of those with more utilitarian travel patterns? Are 

there physical or policy barriers that restrict snowmobile and ATV travel? Are there new or potential 

technologies, such as e-bikes, that might make the trails more attractive for long-distance travel 

between rural and isolated communities?  

 

 

 

Does this trail best serve the transportation needs of the local population? Are there potential safety 

concerns at certain intersections or highway crossings that prevent wider use? Is the trail alignment 

matched with the daily commute of residents and of those with more utilitarian travel patterns? Are 

there physical or policy barriers that restrict snowmobile and ATV travel? Are there new or potential 

technologies, such as e-bikes, that might make the trails more attractive for long-distance travel 

between rural and isolated communities?  

 

 

This project will: 1) develop and plan for 
ŘƻŎǳƳŜƴǘǎ ǘƘŀǘ ƛŘŜƴǘƛŦȅ άōŜǎǘ ǇǊŀŎǘƛŎŜǎέ ǘƘŀǘ ŀǊŜ 
relevant to RITI communities, 2) collect and obtain 
data that has not previously been used of existed, 
and 3) establish and nourish relationships so that 
residents and local communities will be willing to 
share information and invite the research team to 
listen. This project aims to build capacity to 
support local engagement in planning, decision-
making, and resource allocation. Project: 851731 
 

 

This project will: 1) develop and plan for 
ŘƻŎǳƳŜƴǘǎ ǘƘŀǘ ƛŘŜƴǘƛŦȅ άōŜǎǘ ǇǊŀŎǘƛŎŜǎέ ǘƘŀǘ ŀǊŜ 
relevant to RITI communities, 2) collect and obtain 
data that has not previously been used of existed, 
and 3) establish and nourish relationships so that 

.ŀǊǊƛŜǊǎ ŀƴŘ hǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ¦ǎƛƴƎ wŀƛƭπ
¢Ǌŀƛƭǎ ŦƻǊ {ŀŦŜ ¢ǊŀǾŜƭ ƛƴ wǳǊŀƭΣ LǎƻƭŀǘŜŘΣ 
ŀƴŘ ¢Ǌƛōŀƭ /ƻƳƳǳƴƛǘƛŜǎ 
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 Description 
The purpose of this project is to determine how school crossing 

guard programs and the use of school walking route maps influence 

walking to school behavior by elementary school-aged students. In 

1969, 50% of childrenwalked or biked to school, including 87% of 

those living within one mile of their destination. By 2009, fewer than 

15% walked or biked, including only 50% of those living within one 

mile of school [Safe Routes to School National Partnership]. This 

reduction is correlated to a number of societal contributors including 

dual- income parents who have less time to accompany their son or 

daughter to and from school and a reluctance by parents to allow 

their children to walk or bike to school due to concerns with regard 

to child safety and security. 

 

Description 
The purpose of this project is to determine how school crossing 

guard programs and the use of school walking route maps influence 

walking to school behavior by elementary school-aged students. In 

1969, 50% of childrenwalked or biked to school, including 87% of 

those living within one mile of their destination. By 2009, fewer than 

15% walked or biked, including only 50% of those living within one 

mile of school [Safe Routes to School National Partnership]. This 

reduction is correlated to a number of societal contributors including 

dual- income parents who have less time to accompany their son or 

daughter to and from school and a reluctance by parents to allow 

their children to walk or bike to school due to concerns with regard 

to child safety and security. 

As an overall result, the school transportation-related ramifications include increased traffic near 
schools and missed opportunities for physical fitness by children in a time of increased childhood 
obesity. Fundamentally speaking, a change to these trends requires both healthy living and good habit-
forming behavior by the next generation of young people and fostering non- motorized transport in 
the form of walking or bicycling to school as a Kindergarten to Grade 5 (K-5) student is an important 
and essential first step. 
 

 

As an overall result, the school transportation-related ramifications include increased traffic near 
schools and missed opportunities for physical fitness by children in a time of increased childhood 
obesity. Fundamentally speaking, a change to these trends requires both healthy living and good habit-
forming behavior by the next generation of young people and fostering non- motorized transport in 
the form of walking or bicycling to school as a Kindergarten to Grade 5 (K-5) student is an important 
and essential first step. 
 

This research aims to examine two specific components of 
walking and bicycling to school programs: 1) the formation, 
operation, and effectiveness of crossing guard programs and 2) 
the development, distribution, and usage of walking and 
bicycling to school walking route maps. The states of 
Washington and Idaho will serve as a baseline to determine if 
external factors such as legislative mandates drive certain 
policies and correspond to changes in behavior. To complete 
this research study, a literature review will be initially 
conducted and will be followed by an analysis of existing data, 
interviews with school principals and administrators, site 
assessments, and the development of a final report. Project: 
851939 
 

 

This research aims to examine two specific components of 
walking and bicycling to school programs: 1) the formation, 
operation, and effectiveness of crossing guard programs and 2) 
the development, distribution, and usage of walking and 
bicycling to school walking route maps. The states of 

Principal Investigator 
Kevin Chang, Civil and 
Environmental Engineering 

Sponsor 
Pacific Northwest Transportation 

Consortium (PacTrans) 

 

Principal Investigator 
Kevin Chang, Civil and 
Environmental Engineering 

Sponsor 
Pacific Northwest Transportation 

Consortium (PacTrans) 



34 

 
 
 

 
 Annual Report ς 2019-2021 

  

LƳǇƭŜƳŜƴǘƛƴƎ !!{I¢h ¢t ммл ŦƻǊ !ƭƪŀƭƛπ
{ƛƭƛŎŀ wŜŀŎǘƛƻƴ tƻǘŜƴǘƛŀƭ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ 
LŘŀƘƻ !ƎƎǊŜƎŀǘŜǎ 
 

 

 

Principal Investigator 
Emad Kassem, Civil and Environmental Engineering 
 

Sponsor 
Idaho Transportation Department (ITD) 

 

Principal Investigator 
Emad Kassem, Civil and Environmental Engineering 
 

Sponsor 
Idaho Transportation Department (ITD) 

Description 
The reaction between the active silica constituents of aggregates and alkalis 

in cement in the presence of moisture is called Alkali-Silica Reaction (ASR). 

ASR forms a swelling gel which can expand and cause internal stresses in 

cementitious materials leading to cracking, loss of strength, and eventually 

failure. Many aggregate sources in Idaho have high ASR potential, thus 

suitable test methods should be adopted to evaluate the susceptibility of 

Idaho aggregates to ASR, and to select appropriate mitigation strategies. The 

ASTM C 1293 test method was found to provide strong correlations to field 

performance in terms of the susceptibility of aggregates to ASR. However, this 

test takes one full year to complete 

 

Description 
The reaction between the active silica constituents of aggregates and alkalis 

in cement in the presence of moisture is called Alkali-Silica Reaction (ASR). 

ASR forms a swelling gel which can expand and cause internal stresses in 

cementitious materials leading to cracking, loss of strength, and eventually 

failure. Many aggregate sources in Idaho have high ASR potential, thus 

suitable test methods should be adopted to evaluate the susceptibility of 

Idaho aggregates to ASR, and to select appropriate mitigation strategies. The 

ASTM C 1293 test method was found to provide strong correlations to field 

performance in terms of the susceptibility of aggregates to ASR. However, this 

test takes one full year to complete 

The ASTM C1260 takes only 14 days to complete. However, due to the harsh testing conditions of the 

ASTM C1260, aggregates with good field performance and very low ASR potential may be incorrectly 

classified as a reactive aggregate. Recently, a new test procedure, AASHTO TP 110 has been developed 

to overcome the shortcomings of the ASTM C1260. 

 

The ASTM C1260 takes only 14 days to complete. However, due to the harsh testing conditions of the 

ASTM C1260, aggregates with good field performance and very low ASR potential may be incorrectly 

classified as a reactive aggregate. Recently, a new test procedure, AASHTO TP 110 has been developed 

to overcome the shortcomings of the ASTM C1260. 

The test takes about 56 days to complete, with an additional 28 
days needed in the case of slow-reacting aggregates. This 
method can be used to optimize the mix design (e.g., replacing a 
portion of cement with secondary contentious materials such as 
fly ash and slag, adjusting w/c ratio, etc.) to produce a mix that 
has better resistance to ASR.  
 
 

 

The test takes about 56 days to complete, with an additional 28 
days needed in the case of slow-reacting aggregates. This 
method can be used to optimize the mix design (e.g., replacing a 
portion of cement with secondary contentious materials such as 
fly ash and slag, adjusting w/c ratio, etc.) to produce a mix that 
has better resistance to ASR.  
 
 

The main objective of this study is to evaluate advantages associated with implementing AASHTO TP-

110 within ITD specifications to quantify the ASR potential of aggregate sources in Idaho. The baseline 

ASR susceptibility for Idaho aggregates will be established. ASR potentials quantified through the 

AASHTO TP-110 procedure will be evaluated in light of ASTM C1293 and ASTM C 1260 (AASHTO T 303) 

test results. Project: 851929 
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test results. Project: 851929 
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Description 
Of the 4.1 million miles of federal and state highways in the 

U.S., 2.2 million miles (or 54%) are unpaved, gravel roads. 

In the Pacific Northwest and Alaska, unpaved gravel roads 

provide critical transportation access, with some 

communities relying on just a single highway for access into 

and out of town. In such cases, these highways become a 

critical component of the infrastructure, and there is a 

need to ensure that safe access is always available to the 

communities. 

 

Description 
Of the 4.1 million miles of federal and state highways in the 

U.S., 2.2 million miles (or 54%) are unpaved, gravel roads. 

In the Pacific Northwest and Alaska, unpaved gravel roads 

provide critical transportation access, with some 

communities relying on just a single highway for access into 

and out of town. In such cases, these highways become a 

critical component of the infrastructure, and there is a 

need to ensure that safe access is always available to the 

communities. 

To maintain a high level of access, the following data regarding these unpaved, gravel roads must be 
collected: (1) geometric alignment, (2) width, including shoulders, (3) condition of the unpaved surface, 
(4) impact from unusual highway loads, (5) impact from geo-hazards, (6) susceptibility to flood events, 
and (7) influence of adverse weather conditions. 
 

 

To maintain a high level of access, the following data regarding these unpaved, gravel roads must be 
collected: (1) geometric alignment, (2) width, including shoulders, (3) condition of the unpaved surface, 
(4) impact from unusual highway loads, (5) impact from geo-hazards, (6) susceptibility to flood events, 
and (7) influence of adverse weather conditions. 
 

This study plans to use the Idaho highway database to 

identify unpaved, gravel roads in Idaho that are critical 

for access to rural communities. Once identified, 

information regarding their existing condition (items 1 

to 3, above) will be used to assess their vulnerability 

other impacts (items 4 to 7, above). Much of this initial 

evaluation will rely on information that is readily 

available in the database. To complete the first phase 

of the proposed project, we plan to perform a pilot 

study of a couple unpaved, gravel highways using field 

data. 
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The procedures developed for this comprehensive evaluation will provide guidelines for evaluating the 
remaining critical routes, which should provide a valuable database of these critical assets. The 
investigators will use the data generated from this project to develop a comprehensive gravel roads 
ǊŀǘƛƴƎ ǎȅǎǘŜƳ ƻƴ ŀ ŦƛǾŜ ȅŜŀǊǎΩ ǇƭŀƴΦ tǊƻƧŜŎǘΥ урмфон 
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5ƻŎǳƳŜƴǘƛƴƎ ǘƘŜ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ¢ǊŀŦŦƛŎ 
/ǊŀǎƘŜǎ ŦƻǊ wL¢L /ƻƳƳǳƴƛǘƛŜǎ ƛƴ LŘŀƘƻ 
 

 

 

Principal Investigator 
Ahmed Abdel-Rahim, Civil and 
Environmental Engineering 
 

Sponsor 
Center for Safety Equity in 

Transportation (CSET) 

Description 
This project documents the characteristics of traffic crashes in RITI communities in Idaho and 
establishes an in-depth understanding of the baseline traffic safety conditions in RITI communities. 
This is an important first step towards the ultimate goal of improving safety for these underserved 
groups through research, education, and outreach activities. The project has the following three 
objectives: 1) identify and document different sources of crash data for RITI communities in Idaho, 2) 
conduct an in-depth five-year crash analysis (2012-2016) to document the characteristics of traffic 
ŎǊŀǎƘŜǎ ƛƴ wL¢L ŎƻƳƳǳƴƛǘƛŜǎ ǳǎƛƴƎ ǘƘŜ LŘŀƘƻ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ 5ŜǇŀǊǘƳŜƴǘΩǎ όL¢5ύ ²Ŝō/ŀǊǎ ŎǊŀǎƘ Řŀǘŀ 
tool, and 3) identify and document different sources for traffic exposure data (vehicle-miles-travelled) 
for RITI communities in Idaho 
 
The project activities will help enhance the understanding of the impact factors that affect rural traffic 
crash frequencies and severities, and how these factors vary over time and across regions. The project 
outcome will also help identify crash causation factors and effective countermeasures to crashes 
involving RITI communities. Data generated through this project will allow CSET researchers to 
ƳŜŀǎǳǊŜ ǘƘŜ ŎŜƴǘŜǊΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ƛǘǎ ƻǾŜǊŀƭƭ contribution to RITI transportation safety and help 
ŀƛŘ ŀƴŘ ƎǳƛŘŜ ǘƘŜ ǎǘŀǘŜΩǎ ŜŦŦƻǊǘǎ ǘƻ ƛƳǇǊƻǾŜ ǎŀŦŜǘȅ ƻƴ LŘŀƘƻΩǎ wL¢L ǊƻŀŘǿŀȅ ƴŜǘǿƻǊƪ ǘƘǊƻǳƎƘ ǘƘŜ 
identification of effective crash countermeasures that have the highest possible return on investment 
for these communities. Project: 851934 
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The project activities will help enhance the understanding of the impact factors that affect rural traffic 
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