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TRANSPORTATION POOLED FUND PROGRAM 
QUARTERLY PROGRESS REPORT 

Lead Agency (FHWA or State DOT):  __________________________________________________ 

INSTRUCTIONS: 
Project Managers and/or research project investigators should complete a quarterly progress report for each calendar 
quarter during which the projects are active.  Please provide a project schedule status of the research activities tied to 
each task that is defined in the proposal; a percentage completion of each task; a concise discussion (2 or 3 sentences) of 
the current status, including accomplishments and problems encountered, if any.  List all tasks, even if no work was done 
during this period. 

Transportation Pooled Fund Program Project # 
(i.e, SPR-2(XXX), SPR-3(XXX) or TPF-5(XXX) 

Transportation Pooled Fund Program - Report Period: 

□Quarter 1 (January 1 – March 31)

□Quarter 2 (April 1 – June 30)

□Quarter 3 (July 1 – September 30)

□Quarter 4 (October 1 – December 31)

Project Title: 

Name of Project Manager(s): Phone Number: E-Mail

Lead Agency Project ID: Other Project ID (i.e., contract #): Project Start Date: 

Original Project End Date: Current Project End Date: Number of Extensions: 

Project schedule status: 

□ On schedule □ On revised schedule □ Ahead of schedule □ Behind schedule

Overall Project Statistics: 
  Total Project Budget     Total Cost to Date for Project  Percentage of Work 

  Completed to Date 

Quarterly Project Statistics: 
      Total Project Expenses 
 and Percentage This Quarter 

    Total Amount of  Funds 
      Expended This Quarter 

  Total Percentage of 
 Time Used to Date 
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Project Description: 

Progress this Quarter (includes meetings, work plan status, contract status, significant progress, etc.): 
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Anticipated work next quarter: 

Significant Results: 



TPF Program Standard Quarterly Reporting Format – 7/2011 
 

 
Circumstance affecting project or budget.  (Please describe any challenges encountered or anticipated that  
might affect the completion of the project within the time, scope and fiscal constraints set forth in the  
agreement, along with recommended solutions to those problems). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Potential Implementation:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


	Lead Agency FHWA or State DOT: FHWA
	Transportation Pooled Fund Program Project  ie SPR2XXX SPR3XXX or TPF5XXX: TPF 5(361)
	Quarter 1 January 1  March 31: Off
	Quarter 2 April 1  June 30: Off
	Quarter 3 July 1  September 30: On
	Quarter 4 October 1  December 31: Off
	Project Title: SHRP2 Naturalistic Driving Study Pooled Fund: Advancing Implementable Solutions 
	Name of Project Managers: Charles Fay
	Phone Number: 202-493-3336
	EMail: charles.fay@dot.gov
	Lead Agency Project ID: TPF 5(361)
	Other Project ID ie contract: 
	Project Start Date: 3/17/2017
	Original Project End Date: 3/17/2022
	Current Project End Date: 9/2022
	Number of Extensions: 1
	On schedule: Off
	On revised schedule: On
	Ahead of schedule: Off
	Behind schedule: Off
	Total Project BudgetRow1: $2,310,000.00
	Total Cost to Date for ProjectRow1: $670,605
	Percentage of Work Completed to DateRow1: 
	Total Project Expenses and Percentage This QuarterRow1: 
	Total Amount of Funds Expended This QuarterRow1: $348,605
	Total Percentage of Time Used to DateRow1: 
	Project Description: This pooled fund study will support research using data from the second Strategic Highway Research Program (SHRP 2) Naturalistic Driving Study (NDS). The goal is to advance the development of implementable solutions for State and local transportation agencies with an emphasis on the broad areas of Safety, Operations, and Planning.

The Technical Advisory Committee (TAC) picked six out of twenty-five proposed projects to fund for research. 

The titles of these six projects are:
* Validation of Performance-Based Design
Validation of Performance-Based Design (PBD) has mainly focused on crash data, expected crashes, or microsimulation. SHRP 2 NDS data provide a unique and unprecedented opportunity to broaden the validation of PBD. The objective of the proposed exploratory research is to use safety surrogates obtained from SHRP 2 NDS trips and event data to validate performance-based design practices on curves on rural two-lane roadway segments.

* Investigating How Multimodal Environments Affect Multitasking Driving Behaviors
This study will us the SHRP 2 NDS data to examine multitasking behaviors when drivers are in environments that include large numbers of pedestrians and cyclists. Multitasking behavior refers to any secondary activity not related to the primary driving task, such as engagement in mobile devices, eating, drinking, and talking to passengers. More specifically, this study will focus on: (1) the likelihood of drivers engaging in (or disengaging from) secondary task activities given the presence of pedestrians and cyclists and (2) the effect of different types of crosswalks and bike lanes (including pavement markings and signage) on secondary task activities. 

* Developing Speed Crash Modification Factors (CMFs) using SHRP-2 data
The objective of this project is the development of speed-related CMFs for the Highway Safety Manual crash prediction models. The SHRP 2 RID contains roadway and crash data for six States in the U.S. The National Performance Management Research Data Set (NPMRDS) database contains travel time data for 5-minute epochs for the National Highway System (NHS). Linking these two databases provides a rich source of data with roadway, crash, and operating speed characteristics, thereby allowing research on the effect of operating speed and/or operating and posted speed differentials on crash frequency and/or crash severity. 

* Incorporating the Impacts of Driver Distraction into Highway Design and Traffic Engineering
The objective of this research is to leverage the SHRP 2 NDS data to examine and quantify the impacts of driver distraction on perception-reaction time and deceleration rate, two key performance measures for highway design and traffic engineering. This study will examine perception-reaction time and deceleration rate under several contexts, such as freeways, two-lane highways, and signalized intersections, and develop recommendations for how existing assumptions can be calibrated for applications across a range of settings, including different facility types (e.g., freeways, two-lane highways, signalized intersections).

* Verification and Calibration of Microscopic Traffic Simulation using Driver Behavior and Car Following Metrics for  Freeway Segments
The main objective of the project is to leverage microscopic driving behavior and car-following metrics directly derived from the SHRP 2 NDS data to develop guidelines to assist and enhance calibration and verification of microscopic traffic simulation. This project is intended to provide practitioners and researchers with new criteria to evaluate simulation from a microscopic point of view, complementing typical calibration efforts for macroscopic performance measures. 

* Freeway Guide Sign Performance at Complex Interchanges: Reducing Information Overload
Complex freeway interchanges are known to be difficult to navigate. This study seeks to provide detailed and performance-based guidelines for guide-sign design at freeway interchanges. The study will examine freeway interchange guide-sign information overload thresholds by roadway, traffic, background, and visibility conditions, and the impacts of sign complexity on driver behavior relevant to safety. 

 The six projects started between 12/2019 and 3/2020. One project,Verification and Calibration of Microscopic Traffic Simulation Using Driver Behavior and Car-Following Metrics for Freeway Segments, began 12/2019; the other five projects began 3/2020.  

Each project will proceed in phases or parts, where Part A is a "feasibility phase" lasting 12 months, followed by Part B- "complete the work phase"- lasting until 9/2022. Total period of performance for Part A&B is up to 33 months.  

Part A results will be reviewed by the TAC and if the preliminary results look promising, then the TAC will continue funding Part B to complete the work. Should the TAC decide not to fund Part B of a project, then these funds would be allocated to other research or implementation activities.  

Part A results will be reviewed by the TAC and if the preliminary results look promising, then the TAC will continue funding Part B to complete the work. Should the TAC decide not to fund Part B of a project, then these funds would be allocated to other research or implementation activities. As projects start- webinars will be provided to inform the transportation community of the work to be undertaken. Likewise webinars and other tech transfer activities will be provided when the research is completed Fall 2022. 





	Progress this Quarter includes meetings work plan status contract status significant progress etc: Each of the six research teams conducts a monthly update meeting with FHWA staff.

One project -- Verification and Calibration of Microscopic Traffic Simulation Using Driver Behavior and Car-Following Metrics for  Freeway Segments -- started a few months before the other five projects. This project is scheduled to present their initial 12 month feasibility results to the TAC on December 2nd 2020. The other five projects will present their results towards the middle to end of the first quarter 2021. 

Below are updates for the six projects: 

Project: Verification and Calibration of Microscopic Traffic Simulation Using Driver Behavior and Car-Following Metrics for  Freeway Segments 

The research team focused on continuing activities related to data analysis on three main fronts: 1) characterization of driver behavior, 2) advancing a procedure for microscopic calibration, and 3) implications of incorporating driver behavior in safety analysis. While these activities were initiated in previous reporting periods, the team continues consolidating information aimed at strengthening the case for microscopic calibration and to develop a model-free procedure for wide user application. 

Related to the driver behavior characterization, efforts mostly emphasized methods to achieve meaningful clustering of traversals. A first attempt without segmentation within traversals did not result in clusters with enough distinctive characteristics in terms of traffic conditions, driver demographics, or site characteristics. The distance function for this exercise was relatively simple without any transformations of speed, spacing, or acceleration. Subsequent analysis is underway. This time, the analysis is identifying possible segmentation points determined by the beginning of approaching and the beginning of active following phases, as well as possible variations in the distance function. 

The team documented a preliminary analysis on the incorporation of driver behavior metrics in safety models, where speed, spacing, flow, and density were the subject variables. Spacing seemed to have slightly larger impacts, but, in general, all variables at this level had a small effect in explaining variation of crash frequencies. Data in its current stage may be too general for an overall crash frequency model based on traversals that only represented a small sample of the conditions experienced in the field. The team will pursue further disaggregation of data to better reflect possible effects of driver behavior, potentially at a smaller scale and for alternative safety performance metrics. 

Review meeting with TAC scheduled for 12/2/2020.
--------------------------------------------------------------------------------------------------------------------------------------------------------


Project: Incorporating the Impacts of Driver Distraction into Highway Design and Traffic Engineering

The research team prepared a summary of human factors and driver/vehicle performance measures based on the research literature and national guidance documents (e.g., MUTCD, AASHTO Green Book). For each human factor of interest, the team is assessing the feasibility of updating underlying assumptions related to these human factors using the NDS data. This includes determining what information can or cannot be discerned from the NDS and RID data. For each of the variables of interest, the team is developing processes for extracting and analyzing these data.

Investigated data from 8803 safety-critical events, which included 1808 crash, 40 crash-relevant, 6816 near-crash, and 139 non-subject conflict events. The initial focus is on crash and near-crash events, with emphases on events where reaction time and deceleration rate are of particular interest, including rear-end crashes/conflicts and driver decision-making at the onset of yellow at signalized intersections. The team is also conducting sample data reduction for drivers attempting to turn onto a crossroad from a stop-controlled intersection.

Used the event, time-series, and video data to prepare summaries of the statistical distribution for select performance measures. This includes explicit comparisons between distracted and non-distracted drivers where possible.

Continued integration of the NDS data with data from the RID. This integration is done separately using the shapefiles for each of the six study states. To date, integration has been completed for the states of Florida and Washington.
--------------------------------------------------------------------------------------------------------------------------------------------------------


Project: Freeway Guide Sign Performance at Complex Interchanges: Reducing Information Overload 
The research team completed the following during the reporting period:  

SHRP2 Institutional Review Board (IRB) and Data Use License (DUL)
 The IRB request was approved. DUL was fully executed. This task is complete.

Request and Process Data
 Completed video data reduction on the randomly selected 10,000 trip segments for the interchange locations. 
 Completed trip video data reduction. Based on the preliminary trip video information, among the 10,000 trips, 
 there were 7,305 trips that appear to be good for analysis. Note that these results are preliminary and are subject 
 to change after final data processing. 
 
 Compiled and processed sign and roadway information.

Refine and Finalize Study Scenarios and Performance Measures
 Compiled literature review results and developed preliminary scenarios and performance measures. 
 These will be further refined/modified based on final data processing results.

Assess Likelihood of Research Success and Part A Report and Presentation
 Completed review of relevant literature.
 Drafted literature review and methodology sections of the report.
----------------------------------------------------------------------------------------------------------------------------------------------------------------


Project: Investigating How Multimodal Environments Affect Multitasking Driving Behaviors 

The research team has selected sites in Seattle, WA and Tampa, FL to understand the effect that different types of crosswalks and bike lanes have on driver secondary task activities. The intersections and bike lanes are a combination of different signal and marking types.

Nine pedestrian facilities from Seattle, WA including the following types of signal and marking types (Figure 1-provided upon request). All these intersections are on 25 mph roads. Figure 2(provided upon request) shows the location of the Seattle intersections, estimated pedestrian AADT, and the corresponding trips from the SHRP2 dataset.

Intersections in Tampa are in Figure 3 (provided upon request) and vary by signal and marking type. Pedestrian counts observed between 2019-2020 are listed. Figure 4 (provided upon request)shows the locations of the Tampa intersections including these pedestrian counts and the number of SHRP2 trips.

A total of twelve intersections with bike lanes (6 in Seattle) have been identified. The facility types, locations, estimated bike and vehicle traffic, and the estimated count of SHRP2 trips are listed in Figure 5(provided upon request). Only two separated lanes are available in the FDOT dataset, and they were under visible construction between 2015 and 2019. There are no SHRP2 trips that account for the presence of this facility. There is one sharrow law that existed in 2013 in the FDOT data (North 22 street by East Lake-East 23rd avenue)—the team will split this into two sections to analyze the data.
----------------------------------------------------------------------------------------------------------------------------------------------------------------


Project: Developing Speed Crash Modification Factors (CMF) Using SHRP 2 RID Data (no NDS data will be used)

• Conflation of NPMRDS and RID data for WA and NC has been completed. Several new variables (horizontal curve, vertical curve, superelevation) have been added to the database based on preliminary exploration.
• Exploratory data analysis and model development for WA roadways (rural two-lane, rural multilane, and rural interstate) have been started.
• More details to follow in amendment to report. 

----------------------------------------------------------------------------------------------------------------------------------------------------------------


Project: Validation of Performance-Based Design 

Data Use License:
The signing of the DUL took significant time and effort because of the cybersecurity requirements. The cybersecurity requirements, necessitated a campus-wide discussion and involvement of campus Information Technology to get the DUL signed.

Literature review: 
Measures used in the past SHRP2 research on curves on two-lane roadways research include: 
• Speed Choice: Log-linear relationship between curve radius and mean vehicle speed. Speeds relatively stable on radii of 900–1000 ft. or more, decreasing more rapidly as radii decreased below this range. 
• Speed Change point: Depending on curve radius, about 164 to 180 m upstream of PC. 
• Speed Prediction modes: Transferable to other states with a multiplicative factor.
• Likelihood of encroachments: Probability of a right-side encroachment increases as drivers spend less time glancing at the forward roadway. 
 Likelihood of crashes: Higher curve severity implies higher crash rate. Crash risks were three times higher when drivers were visually distracted. Non-linear relationship between curve radius and crash risk.

Identified potential surrogates for the research. 
• Speed change points. 
• Distribution of vehicle paths while traversing the curves. 
• Prediction models.

Obtained curve-related SHRP2 Roadway Information Database (RID) data from FHWA incl: 
• Curves dataset. 
• Crashes located on curves obtained from the 7 years of crash history files for each of the six NDS locations.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------














  

       

  



  
 

	Anticipated work next quarter: Each of the projects is engaged in Part A -- a 12 month feasibility study. Five out of the six projects (which started 3/2020) need to provide their initial results for TAC review by 3/2021; these projects will continue in the data acquisition process and analysis. 

The project that started 12/3/2019 (Verification and Calibration of Microscopic Traffic Simulation Using Driver Behavior and Car-Following Metrics for Freeway Segments) will present their initial feasibility results to the TAC on 12/2/2020.

If approved by the TAC, the project will enter into Part B (final stage of the work). Part B is scheduled to end September 2022.



 

	Significant Results: TBD:  Research began 12/2019 - 3/2020 and final results are due Fall 2022.   

	Circumstance affecting project or budget  Please describe any challenges encountered or anticipated that might affect the completion of the project within the time scope and fiscal constraints set forth in the agreement along with recommended solutions to those problems: No issues to report
	Potential Implementation: TBD: Research began12/2019 - 3/2020 and final results are due Fall 2022.   Upon the conclusion of activities the researchers will prepare and deliver final research reports that describe the research outcomes, deliverables, and proposed avenues for technology transfer and dissemination of research results. 


