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	*
	17
	Capacity and Quality of Service Analysis of Urban Local Streets
	3
	Urban Streets
	 
	 
	 
	$400,000
	30 mos

	*
	18
	Operational and Capacity Effects of Unsignalized Access on Urban Streets
	3
	Urban Streets
	 
	 
	 
	$350,000
	30 mos

	*
	19
	Unsignalized Movements at Signalized Intersections
	3
	Unsignalized Intersections
	 
	 
	 
	$400,000
	30 mos

	*
	20
	Enhancement and Calibration of the Two-way Stop-controlled Intersection Capacity Analysis Procedure
	3
	Unsignalized Intersections
	 
	 
	 
	$700,000
	24 mos

	*
	21
	Effect of Traffic Demand on Gap Acceptance at Two-way Stop-controlled Intersections
	3
	Unsignalized Intersections
	 
	 
	 
	$300,000
	24 mos

	*
	22
	Development of Traveler-based Level of Service Methodologies for Unsignalized Intersections
	3
	Unsignalized Intersections
	 
	 
	 
	$400,000
	24 mos

	*
	23
	Assessment of Simulation Tools for Unsignalized Intersections
	3
	Unsignalized Intersections
	 
	 
	 
	$600,000
	30 mos

	
	NEW
	Enhancement of Roundabout Capacity and Quality of Service Analysis
	3
	Unsignalized
	 
	 
	
	
	

	*
	24
	Level of Service of Arterial Weaving Segments
	3
	Urban Streets
	 
	 
	
	$600,000
	42 mos

	*
	25
	Modeling Procedure for Congested Arterial Facilities
	3
	Urban Streets
	 
	 
	
	$400,000
	24 mos

	*
	26
	Saturation Flow Rate Model Verification and Validation
	3
	Signalized Intersections
	 
	 
	
	$300,000
	24 mos

	*
	27
	Left-turn Model Verification and Validation
	3
	Signalized Intersections
	 
	 
	
	$200,000
	24 mos

	*
	28
	Development of an Enhanced Analytical Framework for Signalized Intersections
	3
	Signalized Intersections
	 
	 
	
	$350,000
	24 mos

	*
	29
	Delay and Queue Model Validation
	3
	Signalized Intersections
	 
	 
	
	$350,000
	24 mos

	*
	30
	Determine Geometric Delay Impacts and 3-Point Interchange Analysis for Interchange Ramp Terminals
	3
	Interchanges
	 
	 
	 
	???
	???

	*
	31
	Improvement of the HCM Interchange Ramp Terminal Procedure
	3
	Interchanges
	 
	 
	 
	$500,000
	30 mos

	*
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19. Unsignalized Movements at Signalized Intersections

Most traffic movements at signalized intersections are tightly controlled by the traffic signal's operation. This research will address three types of traffic movements at signalized intersections that are heavily influenced by driver behavior: 

· Right turn controlled by a yield sign

· Right turn on red, and

· Permissive left turn. 

Research Objectives

The objective of this research is to collect new field data on unsignalized movements at signalized intersections and to use those data to calibrate and enhance the existing HCM procedures for right turns controlled by a yield sign, right turns on red, and permitted left turns. The data should be collected over as wide a geographic area as possible in order to include different regions of the United States. It should also be collected over a range of intersection use. The data collected during this research should be well documented so that it can be used in future research. The results of the field data will be compared with the results obtained with the current HCM procedures. Recommendations will be made to revise the current HCM procedures to better match the field data collected during this study. In addition, a comparison of the current HCM procedures for signalized and unsignalized intersections should be compared to determine whether the procedures should be consistent for the traffic movements that are the subject of this research.

Research Proposed

The following potential tasks should be considered:

1. Conduct a literature search to gain an understanding of the analysis leading up to the current HCM procedures and to summarize methodologies used in other countries to analyze right turns controlled by a yield sign, right turns on red, and permitted left turns at signalized intersections.

2. Develop a data collection plan that will provide for new field data at signalized intersections. The data should reflect a broad representation of different regions of the United States.

3. Prepare and submit an interim report containing the literature search and the data collection plan.

4. Collect the field data and document it in a format that can be used in future research efforts.

5. Compare the results of the field data with the results of the current HCM procedures and recommend revisions to the HCM.

6. Prepare a computational engine in electronic spreadsheet or other format that can be used to test the revised HCM procedures.

7. Prepare and submit another interim report containing the results of the data collection and the recommendations to revise the HCM procedures.

8. Coordinate with the HCQS Committee to ensure consistency with the committee's work.

9. Provide a summary of the results of the analysis.

10. Document the research effort and findings in a final report. Include specific changes to the text of the HCM in order to implement the changes recommended in this research.

These types of movements are addressed to some degree in the HCM2000. Permitted left turns are addressed, but there are concerns about the accuracy of the methodology. Right turn on red analysis is addressed, but only to the extent that the right turn on red vehicles are deleted from the calculation. There is no methodology provided to calculate right turns on red, and the value must be specified by the user. Right turns controlled by a yield sign are not addressed at all. In addition, there are questions regarding whether the methodologies for handling these traffic movements at signalized intersections should be consistent with similar methodologies for unsignalized intersections.

Sponsoring Committee: AHB40, Highway Capacity and Quality of Service

Source Info: Estimate of required funding: $400,000

Expected research duration: 2.5 years

This statement was created by the HCQS Unsignalized Intersection Subcommittee and was first presented in Transportation Research E-Circular E-C081 in December 2005.

20. Enhancement and Calibration of the Two-Way Stop-Controlled Intersection Capacity Analysis Procedure

The HCM, despite the high level of interest in this procedure, it has several characteristics that limit its usefulness. This research will provide for enhancement and calibration of this popular procedure. The TWSC intersection procedure in the HCM2000 lacks the ability to analyze TWSC intersections along six-lane streets. An additional limitation of the procedure is that it contains three relatively new features that were included based on requests from users to analyze intersections with special characteristics. These relatively new features include upstream signal effects, two-stage gap acceptance, and pedestrian effects. While methodologies have been developed to include these characteristics, they were developed based on limited data. Use of these methodologies over time has revealed significant concerns from users of the HCM regarding the accuracy of these new methodologies. Further study is needed to add the ability to analyze six-lane streets and to increase the accuracy of the relatively new features of the TWSC procedure.

Research Objectives

The objective of this research is to collect new field data at TWSC intersections and to use that data to calibrate and enhance the existing HCM procedures related to six-lane streets, upstream signal effects, two stage gap acceptance, and pedestrian effects. The data should be collected over as wide a geographic area as possible in order to include different regions of the United States. It should be collected over a range of intersection utilization but should concentrate on intersections that are near capacity. In order to fulfill the research objective, it will be necessary to select separate groups of intersections that either are located along six-lane streets or have significant upstream signal effects, two stage gap acceptance, or heavy pedestrian usage. The data should be well 

At the beginning of the study, a literature search will be conducted to obtain an understanding of previous research efforts that led to the development of the current HCM procedures. In addition, the literature search will seek to summarize methodologies used in other countries that may be applicable in enhancing the HCM procedures.

documented so that it can be utilized in future research efforts. The results of the field data will be compared with the results obtained with the current HCM procedures. Recommendations will be made to revise the current HCM procedures to better match the field data collected during this study. 

Research Proposed

The following potential tasks should be considered:

1. Conduct a literature search to gain an understanding of the analysis leading up to the current HCM procedures and to summarize methodologies used in other countries to analyze sixlane major streets, upstream signal effects, two stage gap acceptance, and pedestrian effects at TWSC intersections.

2. Develop a data collection plan that will provide for new field data at TWSC intersections with six-lane major streets, significant upstream signal effects, two-stage gap acceptance, and a high level of pedestrian usage. The data should reflect a broad representation of different regions of the United States.

3. Prepare and submit an interim report containing the literature search and the data collection plan.

4. Collect the field data and document them in a format that can be used in future research efforts.

5. Compare the results of the field data with the results of the current HCM procedures and recommend revisions to the HCM.

6. Prepare a computational engine in electronic spreadsheet or other format that can be used to test the revised HCM procedures.

7. Prepare and submit another interim report containing the results of the data collection and the recommendations to revise the HCM procedures.

8. Coordinate with the HCQS Committee to ensure consistency with the committee's work.

9. Provide a summary of the results of the analysis.

10. Document the research effort and findings in a final report. Include specific changes to the text of the HCM in order to implement the changes recommended in this research.

Sponsoring Committee: AHB40, Highway Capacity and Quality of Service

Source Info: Estimate of funding required: $700,000

Expected research duration: 2.5 years

This statement was created by the HCQS Unsignalized Intersection Subcommittee and was first presented in Transportation Research E-Circular E-C081 in December 2005.

21. Effect of Traffic Demand on Gap Acceptance at Two-Way Stop-Controlled Intersections

The HCM methodologies for unsignalized intersections include the use of constant gap acceptance periods for conflicted movements regardless of the traffic demand at the intersection. It is hypothesized that driver behavior does not follow a constant gap acceptance model and that, in fact, gap acceptance varies based on traffic demand and time spent waiting in queue. It is also hypothesized that driver perception of quality of service and system reliability is affected by travel demand. The proposed study would seek to identify the relationship between traffic demand and gap acceptance at unsignalized intersections as well as the effect on driver perception of quality of service and reliability. If a relationship between traffic demand and/or time spent in queue can be established and if this effect can be estimated in the unsignalized intersection capacity procedure, a more accurate procedure will result.

Research Objectives

The objective of this research is to collect new field data at TWSC intersections and to use those data to determine the relationships between traffic demand and time spent in queue on gap acceptance. The data should be collected over as wide a geographic area as possible in order to include different regions of the United States. It should be collected over a range of intersection use but should concentrate on intersections that are near capacity. The data collected in this study should be well documented so that it can be used in future research efforts. The results of the field data will be compared with the results obtained with the current HCM procedures. Recommendations will be made to revise the current HCM procedures to better match the field data collected during this study.

Research Proposed

The following potential tasks should be considered:

1. Conduct a literature search to gain an understanding of the analysis leading up to the current HCM procedures and to summarize methodologies used to determine gap acceptance.

2. Develop a data collection plan that will provide for new field data at TWSC intersections to determine the effects of traffic demand and time spent in queue on gap acceptance. The data should reflect a broad representation of different regions of the United States.

3. Prepare and submit an interim report containing the literature search and the data collection plan.

4. Collect the field data and document them in a format that can be used in future research efforts.

5. Compare the results of the field data with the results of the current HCM procedures and recommend revisions to the HCM.

6. Prepare a computational engine in an electronic spreadsheet or other tool that can be used to test the revised HCM procedures.

7. Prepare and submit another interim report containing the results of the data collection and the recommendations to revise the HCM procedures.

8. Coordinate with the HCQS Committee to ensure consistency with the committee's work.

9. Provide a summary of the results of the analysis.

10. Document the research effort and findings in a final report. Include specific changes to the text of the HCM in order to implement the changes recommended in this research.

Sponsoring Committee: AHB40, Highway Capacity and Quality of Service

Source Info: Estimate of required funding: $300,000

Expected research duration: 2 years

This statement was created by the HCQS Unsignalized Intersection Subcommittee and was first presented in Transportation Research E-Circular E-C081 in December 2005.

22. Development of Traveler-Based Level of Service Methodologies for Unsignalized Intersections

Traffic engineers currently evaluate the performance of unsignalized intersections using the methods of the HCM and/or traffic signal warrants contained in the Manual on Uniform Traffic Control Devices (MUTCD). These methodologies are based on performance measures such as vehicle traffic, pedestrian traffic, delay, safety, etc., and recommend changes in traffic control when these measures experience a significant change. One piece of information that is missing in the analysis of unsignalized intersections is the reflection of traveler perceptions of operational performance at various types of intersection control. The proposed study would seek to gain insight into the factors that most influence traveler-perceived satisfaction with unsignalized intersection performance. It would also seek to determine thresholds of acceptable performance associated with these factors. 

Research Objectives

The objective of this proposed research is to provide agencies with the tools necessary to compare the performance of the following intersection control types from a traveler perspective:

· Two-way stop control, 

· All-way stop control, and 

· Roundabouts. 

This will provide traffic engineers and decision makers with the tools necessary to incorporate customer satisfaction measures into the current analysis tools used to make investment decisions. 

The study's objectives will be accomplished through the following: 

· Identifying significant factors within the right-of-way that can be influenced by the transportation community that affect driver perception of operational performance of unsignalized intersections, and 

· Modeling the expected level of performance provided to the traveler by each type of intersection control and across intersection control types. This will be accomplished using data collection techniques that place the traveler as close to the subject intersection types as possible, such as in-field, video laboratory, and/or focus groups with video laboratory. The study should be conducted in two phases to allow for the qualitative exploration necessary: first, to identify factors most important to drivers traversing unsignalized intersections and, second, to quantify the weight of each factor on the overall assessed level of performance from a traveler perspective. 

The following potential tasks should be considered:

· Conduct a literature search and state-of-the-practice review. Prepare a synthesis on the topic. 

· Develop an experimental design to study travelers. perceptions of performance at unsignalized intersections. 

· Prepare and submit an interim report containing the literature search, state-of-the-practice review, and the experimental design. 

· Analyze the data as described in the approved experimental plan. 

· Recommend methodologies to estimate the performance of unsignalized intersection performance from a driver perspective and supporting text to be incorporated into future editions of the HCM and MUTCD. 

· Prepare a computational engine in an electronic spreadsheet or other format that can be used to test the updated HCM procedures. 

· Document the research effort and findings in a final report.

Sponsoring Committee: AHB40, Highway Capacity and Quality of Service

Source Info: Estimate of required funding: $400,000

Expected research duration: 2 years

This statement was created by the HCQS Unsignalized Intersection Subcommittee and was first presented in Transportation Research E-Circular E-C081 in December 2005.

23. Assessment of Simulation Tools for Unsignalized Intersections

As traffic congestion increases and computing methods become more sophisticated, simulation models are becoming more widely used to evaluate congested roadway facilities and complex interactions between conflicting traffic movements. This research is intended to increase the level of knowledge regarding simulation techniques at two-way stop-controlled (TWSC) intersections, all-way stop-controlled (AWSC) intersections, and roundabouts. It will specifically address the following problems: 

1. Traffic engineers in the United States do not have a well-known simulation model that can be used to analyze isolated AWSC, TWSC, and roundabout intersections. Are there simulation tools available in the United States or elsewhere that can be used for this purpose? If so, what are each model.s data needs, strengths, and weaknesses? How do their results compare with the HCM and available data collected at unsignalized intersections? 

2. Many simulation models are available to analyze complex networks of signalized intersections. Most of these models include the ability to include unsignalized intersections within the networks. However, the focus of these models is the interaction between traffic signals, not the operations of unsignalized intersections. Do these models accurately portray conditions at unsignalized intersections? How do their results compare with the HCM and available data collected at unsignalized intersections? Are there any recommended improvements that could be made based on analysis of the models or based on the models available for isolated unsignalized intersection analysis?

Research Objectives

The first part of the study will focus on isolated intersection analysis. A literature search will be conducted to determine whether there are any simulation models in the United States or elsewhere that are focused on the isolated analysis of unsignalized intersections. On the basis of this search, up to three selected simulation models will be subjected to more detailed study. A set of sample problems will be developed, and the results of the simulation models will be compared with the results of the HCM and available field data. The sample problems will be set up with existing field data in mind; no new field data will be collected. Based on the results of this analysis, a summary of each model will be written, including its strengths and weaknesses and comparisons to the HCM and field data.

The second part of the study will focus on networks of intersections. A literature search will be conducted to determine the six most widely used network simulation models in the United States that are capable of TWSC, AWSC, and roundabout intersection analysis. A set of sample problems will be developed, and the results of the simulation models will be compared with the results of the HCM and available field data. The sample problems will be set up with existing field data in mind; no new field data will be collected for the study. Based on the results of this analysis, a summary of each model will be written, including its strengths and weaknesses and comparisons to the HCM and field data.

Research Proposed

The objective of this research is to conduct a literature search and limited investigation into the available simulation models that can to accommodate unsignalized TWSC, AWSC, and roundabout intersections. 

The following potential tasks should be considered:

1. Conduct a literature search to determine up to three simulation models that focus on isolated analysis of TWSC, AWSC, and roundabout intersection analysis and the six most widely used network analysis simulation models in the United States that are capable of TWSC, AWSC, and roundabout intersection analysis. 

2. Conduct a literature search to gather existing field data collected at TWSC and AWSC intersections.

3. Develop an experimental design to provide comparisons of the simulation models to the HCM and field data.

4. Prepare and submit an interim report containing the literature search and the experimental design.

5. Analyze the simulation models as described in the approved experimental plan.

6. Provide a summary of the results of the analysis.

7. Document the research effort and findings in a final report.

Sponsoring Committee: AHB40, Highway Capacity and Quality of Service

Source Info: Estimate of required funding: $600,000

Expected research duration: 2.5 years

This statement was created by the HCQS Unsignalized Intersection Subcommittee and was first presented in Transportation Research E-Circular E-C081 in December 2005.

NEW: Enhancement of Roundabout Capacity and Quality of Service Analysis

(From NCHRP 3-65)

A recent NCHRP study (NCHRP 3-65) produced new capacity and safety analysis procedures for modern roundabouts. The procedures were developed based on data collected during a nationwide data collection effort. Despite that extensive effort, it was difficult to find roundabouts that were operating at capacity, with standing queues for extended periods of time. It was also challenging to find roundabouts with widely varying geometric conditions that were operating at capacity. The implication is that more data are needed at a point in time when there are a greater number of roundabouts operating at capacity. This is particularly true for multilane roundabouts, where very few were found to be operating at a capacity condition across all entry lanes of a given approach. This, coupled with the many possible variations of entry and circulating lane assignment, origin-destination patterns, and overall geometry, limited the potential scope of the model developed under the previous NCHRP effort.
In addition, the previous NCHRP effort confirmed that data collection and extraction is an expensive undertaking, particularly when approaching an operational modeling effort that intends to examine both analytical and regression models. In addition, not all of the data collected under 3-65 was dedicated to the development of operational models. Some sites were selected for other purposes, such as speed measurements where free flow conditions are needed. A project dedicated to the development of operational models can optimize site selection to only those sites with queuing, as well as to time periods and seasons where queuing is maximized.
In addition, it is possible that a more efficient data collection and extraction method can be used. The data collection employed in the previous NCHRP effort was primarily restricted to the summer months, which limited the ability to measure higher traffic volumes in other seasons. In addition, the weather during the summer months in much of the country (thunderstorms, windstorms) was found to be frequently incompatible with the free-standing mast used as a camera platform, thus limiting the potential collection of afternoon peak hour data. In addition, even with the elevated platform used in the previous NCHRP effort, it was difficult in some cases to visually observe the back of queue on all approaches, thus limiting the ability to accurately measure delays and queues.
The previous NCHRP effort found that the act of finding appropriate sites to study is not trivial. Although a thorough survey was conducted to find the most useful roundabouts nationwide and most of these were included in the study, it is still unclear whether all of the best sites were found. Since expectations are high that a diverse set of the most “representative” sites will be studied, a way to make sure that that has happened is needed.
Therefore, the key issues are these:
1. Additional sites with queuing are needed. Since most sites in the US are still relatively new, this will likely require additional time to pass for sites to experience traffic volume increases that generate sustained queuing.
2. More multilane sites are needed to produce a more comprehensive model, and additional single-lane sites are needed to validate the current single-lane model. These sites need to have variation in lane configuration, use of striping, truck percentages, and overall geometric arrangement, plus be operating at capacity. This will require additional time to pass, as few sites existed in 2003 that could meet these criteria (see #1).
3. Innovative data collection strategies are needed to allow the efficient collection and extraction of data during optimal seasons, days of week, and times of day over sites that are widely dispersed geographically.
4. Different techniques are needed to capture backs of queue, particularly for sites where the approach roadway curves or becomes visually obstructed. While the loss of back of queue does not necessarily affect the estimation of entry capacity, it does affect the estimation of delay and queue length.
5. An innovative method is needed to identify the best sites for use in model development.
Hence, this project has three objectives. The first is to find a way to canvas the traffic engineering community to ensure that all the best sites are studied. The second is to find a better way to instrument the facilities so that better data can be collected. The third is to find an efficient procedure to do the data extraction necessary for developing operational models. The objective in this follow-on effort is to build on the work of NCHRP 3-65 and address the outstanding issues that could not be completely addressed with that effort.
To achieve these objectives, the research should produce: a) A definitive way to ensure that the best sites are being studied, b) A method for instrumenting the sites that is simple, straightforward, perhaps do-able by local traffic engineers, and capable of providing the best possible data, and c) A technique for extracting the data that is accurate and cost effective.
The objectives will be met through the following tasks:

1. Review of prior site identification techniques
2. Refinement of a mechanism to find the best sites
3. Identification of the best sites to study
4. Investigation of better instrumentation techniques
5. Demonstration of the data collection technique
6. Data collection
7. Data extraction
8. Data summary and preliminary analysis
9. Model refinement
10. HCM recommendations
11. Final report.
Sponsoring Committee: AHB40, Highway Capacity and Quality of Service

Source Info: Estimate of required funding: $750,000

Expected research duration: 3 years

