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1: ConceptsVolume 2: Uninterrupted Flow Volume 3: Interrupted Flow Overview Urban street method details Roundabout method details Volume 4: Applications Guides Planning & Preliminary Engineering Applications Guide to the HCM Wrap-up and Questions 4 A Brief History of the HCM1950: focus on capacity 1965: LOS concept, bus transit
chapter 1985: new research, pedestrians, bicycles 1994 & 1997 updates 2000: new research, multiple parts 2010: new research, multimodal focus, four volumes The first Highway Capacity Manual was published in 1950, was 160 pages long, and focused on capacity. Since that time, new editions of the HCM have been published every years. By 1985,
all of the travel modes currently addressed in the HCM were included to at least a limited extent. Beginning in 1985, a major emphasis of each new edition has been presenting the results of new research on highway capacity and quality of service (that is, measuring roadway performance from the user point of view). While all of this research has
greatly expanded the HCM’s capabilities, it has also meant that the HCM has grown significantly larger over the years, and a significant challenge with more recent editions has been determining how to present all of the information in a way that is useful to the HCM’s wide range of users. 5 The Need for New ResearchChanges in driver behavior
Changes in vehicle fleet mix & capabilities Increasing use of certain roadway features in the U.S. Roundabouts, alternative intersections, managed lanes Greater methodological sensitivity to factors influencing roadway performance Broader range of performance measures There are a number of reasons why new research is conducted and
subsequently integrated into the HCM. Driver behavior has changed over time, as have the types and capabilities of vehicles on the roadways. Technology has advanced: traffic signals have evolved from pre-timed operation to actuated operation to adaptive systems. Roadway features such as modern roundabouts and managed lanes have become
widely adopted. As it has become harder and harder to add roadway capacity, the need to effectively manage existing capacity has become increasingly important, as has the need for measuring the effectiveness of operational techniques. Looking ahead, advances in connected and autonomous vehicles will undoubtedly impact roadway operations. 6
National Research Since HCM 2010NCFRP 41: truck analysis NCHRP 03-96: managed lanes NCHRP : roundabouts in corridors NCHRP : work zone capacity NCHRP : HCM production NCHRP 07-22: planning guide to HCM SHRP 2 L08: travel time reliability FHWA: ATDM, roundabouts, alternative intersections Several million dollars in new research
has been performed since HCM 2010 was published. Some of these projects introduce new capabilities to the HCM: analyzing managed lane and work zone operations, measuring and predicting travel time reliability, analyzing alternative intersection forms, and evaluating roadway corridors incorporating a series of roundabouts. Some projects
update previous research to account for driver behavior and technological changes: truck analysis, roundabouts, and Active Traffic and Demand Management (ATDM). Finally, some projects have focused on enhancing how all of this new and existing information can be effectively communicated to HCM users. Later in the workshop, we will go into
more detail about how this research has been incorporated into the HCM. 7 The Need for an Updated TitleOver the years, HCM content has expanded considerably beyond simply “highway capacity” Multiple performance measures Many facility types Multimodal analysis Transportation professionals and decision-makers have not always been aware
of these additional features In addition to the need to integrate new content into the HCM, the need for a title more descriptive of the HCM’s contents was becoming more apparent. The HCM’s content has evolved to keep pace with the analysis needs of transportation professionals, but the basic title has stayed the same since Transportation
professionals and decision-makers have not always been aware of the features that have been added over time. ITE Journal, February 2015 8 Highway Capacity Manual: A Guide for Multimodal Mobility AnalysisProviding mobility for people and goods is transportation’s most essential function. It consists of four dimensions: Quantity of travel Quality
of travel Accessibility Capacity Users of the roadway system include motorists, freight shippers, pedestrians, bicyclists, and passengers in transit vehicles HCM methods address all these modes Transportation practice has evolved from a focus on constructing the Interstate Highway System in the 1950s through 1970s to managing a complex
transportation system that serves a variety of users and travel modes. Providing mobility for people and goods is the most essential function of the transportation system. Mobility consists the four dimensions shown here. Of these, the HCM has been the leading reference for evaluating capacity and quality of travel, while quantity of travel is a key
input to HCM methods. Thus, “A Guide for Multimodal Mobility Analysis” captures the HCM’s ability to quantify roadway performance across multiple dimensions and travel modes. 9 Previous HCM editions have had a year attached HCM Sixth Edition Previous HCM editions have had a year attached Looking forward, it is likely that chapters will
continue to be released or updated as new research is completed, rather than waiting for a critical mass to accumulate Two-lane highway update Advances in ATDM Connected and autonomous vehicles Each chapter will have its own version number, allowing chapters to be updated independently Previous HCM editions have had a year in the title,
although they’ve also been referred to as an ”edition” somewhere inside. It has become increasingly impractical to wait years for new research to be completed to issue a new HCM and the online Volume 4 introduced with HCM 2010 facilitates issuing new and updated chapters. Each chapter will have its own version number, starting with 6.0, which
will be updated as errata are released and as new research is incorporated. This approach will allow the HCM to continue to present state-of-the-art methods, while allowing analysts to tie their analysis to a specific version of a methodology. 10 HCM 6th Edition: A Guide to Multimodal Mobility AnalysisArriving in late July 10 11 Not Much Different on
the Outside…Printed HCM Online The HCM 6th Edition, like the HCM 2010, is divided into four volumes: three printed and one online. Volume 1 houses concepts material that all HCM users should be familiar with before applying the HCM. Volume 2 describes the methodologies for freeways and highways, while Volume 3 describes the
methodologies for urban streets and off-street pedestrian and bicycle facilities. Volume 4 provides additional resources that support the material in the printed HCM. We’ll go through these volumes in more detail later in the workshop. [Replace graphics with Sixth Edition versions when available] Volume 1: Concepts Volume 2: Uninterrupted Flow
Volume 3: Interrupted Flow Volume 4: Applications Guide 11 12 ...But Significant Changes on the InsideNew Chapters 11 and 17 on travel time reliability Basic freeway segment and multilane highway methods combined Many new and updated methods Managed lanes, work zones, alternative intersections and interchanges, urban street queue
spillback, truck effects on freeway operations, and more Greater focus on providing the information users need to apply HCM methods in software and interpret the results On the inside, though, a lot has changed, with new and reorganized chapters, and the incorporation of the latest highway capacity research. We’ll go through the methodological
changes later in the workshop. Right now, I’ll talk about the need to restructure the Volume 2 and 3 chapters—the chapters that provide the core HCM methods—to better serve today’s HCM users. 13 The Need for Understanding Hasn’t ChangedUsing software to implement HCM methods doesn’t diminish the analyst’s responsibility to understand
how a method works and to interpret its results Furthermore, a subset of HCM users still requires step-by-step instructions Researchers, software developers, students Changes to how the HCM presents information were required Even though the majority of HCM users apply HCM methods through software, there continues to be a need for analysts
to understand how a method works, even though they aren’t the ones performing the step-by-step calculations described in the HCM. Users need to know what inputs a method requires, how variations in these inputs may impact the analysis results, the research basis for the method, the basic flow of calculations, the range of likely results, and
resources to turn to in case of questions. In addition, a subset of users (including analysts who want to explore the reason behind a particular result) still requires in-depth information about each method. 14 Presentation Changes in the HCM 2010Significant changes were made in the HCM 2010 Core information provided in printed chapters
Supplemental, detailed information provided in online chapters New material on using the HCM in conjunction with alternative tools such as simulation Research basis for methods provided in Volume 4’s Technical Reference Library The HCM 2010 reorganized the manual to better serve its users. Basic information about each chapter’s methods was
provided in the printed chapters. Depending on the complexity of the method, this information could range from full step-by-step instructions to a higher-level overview of a method’s inputs and flow of calculations. Supplemental chapters, available online, provided calculation details for the more complex methods and other information primarily of
interest to a subset of HCM users. For some methods requiring iterative calculations, the computational engine code listings provided in the online Technical Reference Library offered the greatest level of detail. The online library also provides access to many of the research reports that document the development of HCM methods. 15 Presentation
Changes in the HCM Sixth EditionAdditional changes have been made for the Sixth Edition Standardized chapter outlines in Volumes 2 and 3 Summary tables listing data requirements, potential data sources, suggested default values, and sensitivity of results to inputs Example results in many chapters Example problems moved to Volume 4 and
expanded to demonstrate new methods The HCM Sixth Edition continues the evolution of how HCM information is presented to better serve the needs of today’s users. The methodological chapter outlines have been standardized to present chapter-specific concepts, followed by methods. Summary tables list core methods’ data requirements, suggest
potential data sources and default values, and highlight the sensitivity of results to particular inputs. Example results in many chapters allow analysts to check the reasonableness of their results. To make room for new content, as well as to provide access to all, example problems showing step-by-step calculations have been moved to the
supplemental chapters in Volume 4. [Replace placeholder with HCM Sixth Edition cover] 16 Standardized Methodological Chapter OutlineIntroduction Concepts Core Motorized Vehicle Methodology Extensions to the Methodology* Mode-specific Methodologies* Applications *if provided The Volume 2 and 3 methodological chapters follow the same
outline. The chapter begins with a short introduction describing the chapter’s purpose and contents, and highlights other HCM chapters and applications guides that contain related information. Although Volume 1 is the starting point for presenting highway capacity and quality of service concepts, more-detailed chapter-specific concepts, including
LOS tables, are provided in section 2 of each methodological chapter. The core motorized vehicle methodology (e.g., two-lane highway analysis for motor vehicles) is presented next, including a description of the method’s strengths and limitations, circumstances when alternative tools might be considered, required input data, and the flow of
calculations. If provided, extensions to the methodology (e.g., passing lanes on two-lane highways) are discussed following the core methodology. Next, when available, mode-specific methodologies (e.g., bicycle travel on two-lane highways) are provided, to better highlight the existence of these methods. Finally, an applications section provides
information on applying the chapter’s method to planning and preliminary engineering, operations, and design analyses; often provides example results; and discusses the use of the method in conjunction with alternative tools. 17 Example Summary Data TableThe summary data table accompanying each method is designed to provide a one-stop
resource for determining a method’s data needs. The table for two-lane highway motorized vehicle analysis is depicted here. The table identifies all required input data and their units, lists potential sources for these data, and identifies which inputs can be defaulted and which must be specified by the analyst. The majority of inputs can typically be
defaulted, although for the most accurate results, it is preferable to supply specific values whenever these can be obtained. The table also indicates which default values have a particularly strong influence on the results and therefore require the most care in applying. Bold type indicates that the result can change by 10 to 20 percent when the input
(in this case, free-flow speed) is varied over its typical range of possible values. Bold italic type indicates that the result can change by more than 20 percent when an input (e.g., percent no-passing zones or passing lane length) is varied. Results are relatively insensitive to the choice of default value for other inputs. Any input shown as ”must be
provided” cannot be defaulted and the results are typically highly sensitive to the values provided for these inputs. 18 Many methodological chapters now provide example resultsDemonstrate sensitivity of results to important inputs Demonstrate potential range of results Intended to answer many questions about whether a given result makes sense
Not intended to substitute for an actual analysis Many Volume 2 and 3 chapters now provide example results to help analysts determine the reasonableness of the results they obtain from software, to highlight a method’s sensitivity to particular inputs, and to highlight possible methodological quirks (e.g., step-function behavior). They are not
intended to substitute for an actual analysis, as the results depend on the assumptions used for other inputs, and are therefore deliberately printed at a size large enough to indicate trends but too small to pick out specific results. 19 International Use of the HCMNo metric edition, but guidance provided on converting U.S. customary units to metric
While many of the HCM’s capacity and quality of service concepts and methods are broadly applicable, Much of the research base reflects North American conditions International users should be aware of differences in traffic control, typical roadway geometry, traffic composition, and driver behavior Particularly important for international users to
calibrate HCM methods to reflect local conditions Although the HCM2000 was offered in both metric and US customary units editions, subsequent editions have only used US customary units, reflecting the state of U.S. practice. Although many of the HCM’s capacity and quality of service methods are broadly applicable, international users should be
aware that the much of the research basis for the HCM is from North America and should be aware of differences between their local conditions and typical North American conditions. Because calibrating HCM methods to reflect local conditions is good practice no matter where you are, this edition of the HCM places more emphasis on describing
ways to develop local default values and to calibrate HCM methods to match field-observed conditions. 20 Transit Capacity and Quality of Service Manual Companion Documents Highway Safety Manual AASHTO Green Book Transit Capacity and Quality of Service Manual Manual on Uniform Traffic Control Devices Traffic Analysis Toolbox To further
highlight that capacity and quality of service analysis is just one aspect of planning, designing, and operating roadway facilities, this edition of the HCM provides references to an expanded set of companion documents that may need to be consulted over the course of an analysis, including leading U.S. documents on highway safety, highway design,
public transport analysis, traffic control, and the use of a range of analysis tools over the life of a project. 20 21 Workshop Topics Introduction and Overview Volume 1: ConceptsVolume 2: Uninterrupted Flow Volume 3: Interrupted Flow Overview Urban street method details Roundabout method details Volume 4: Applications Guides Planning &
Preliminary Engineering Applications Guide to the HCM Wrap-up and Questions 22 Volume 1 Outline Printed Chapters Online Chapter (Vol. 4)HCM User’s Guide Applications Modal Characteristics Traffic Operations and Capacity Concepts Quality-of-Service Concepts HCM and Alternative Analysis Tools Interpreting HCM and Alternative Tool Results
HCM Primer Glossary and Symbols 36. Concepts: Supplemental HCM Volume 1 introduces concepts that all HCM users should be familiar with before applying the manual. The chapter structure of Volume 1 is the same as the HCM Material in this volume is similar to the HCM 2010, but has been updated as necessary. In particular, information
related to travel time reliability has been expanded in several chapters, and a section on the truck mode has been added to Chapter 3. 22 23 Volume 1: Overview and Reference ChaptersPrinted Chapters HCM User’s Guide Applications Modal Characteristics Traffic Operations and Capacity Concepts Quality-of-Service Concepts HCM and Alternative
Analysis Tools Interpreting HCM and Alternative Tool Results HCM Primer Glossary and Symbols HCM structure, scope, audience; what’s new Executive summary of the HCM for decision-makers Terms and variables used in the HCM 23 24 Volume 1: Basic Concepts ChaptersPrinted Chapters HCM User’s Guide Applications Modal Characteristics
Traffic Operations and Capacity Concepts Quality-of-Service Concepts HCM and Alternative Analysis Tools Interpreting HCM and Alternative Tool Results HCM Primer Glossary and Symbols Analysis types, operating conditions, system elements, and mode descriptions Mode-specific characteristics and interactions Mode-specific speed, flow, density,
capacity, and reliability concepts; traffic operations performance measures Quality-of-service and level-of service concepts; user perception–focused performance measures 24 25 Volume 1: Analysis Tools ChaptersPrinted Chapters HCM User’s Guide Applications Modal Characteristics Traffic Operations and Capacity Concepts Quality-of-Service
Concepts HCM and Alternative Analysis Tools Interpreting HCM and Alternative Tool Results HCM Primer Glossary and Symbols Comparison of HCM and alternative analysis tools and their potential applications Accuracy vs. precision; guidance on comparing alternative tool results to the HCM 25 26 Volume 1: Supplemental ChapterOnline Chapter
Concepts: Supplemental Results presentation guidance, measuring travel time reliability in the field, illustrative travel time reliability values, vehicle trajectory analysis 26 27 Workshop Topics Introduction and Overview Volume 1: ConceptsVolume 2: Uninterrupted Flow Volume 3: Interrupted Flow Overview Urban street method details Roundabout
method details Volume 4: Applications Guides Planning & Preliminary Engineering Applications Guide to the HCM Wrap-up and Questions 28 HCM 6th Edition – Uninterrupted Flow ChaptersChapter 10: Freeway Facilities Chapter 11: Freeway Reliability Analysis Chapter 12: Basic Freeway and Multilane Highway Segments Chapter 13: Freeway
Weaving Segments Chapter 14: Freeway Merge and Diverge Segments Chapter 25: Freeway Facilities Supplemental Chapter 26: Freeway and Highway Segments Supplemental Chapter 27: Freeway Weaving Supplemental Chapter 28: Freeway Merges and Diverges Supplemental 29 Chapter 10 - Freeway Facility MethodologyRevised presentation of
method and computational steps (NCHRP ) Improved segmentation guidance for freeway facilities (NCHRP ) New generic speed-flow models (NCHRP ) New heavy vehicle impact estimation methods (NCFRP 41) Integration of materials on manages lanes (NCHRP 3-96) Integration of materials on work zones (NCHRP ) Planning methodology for
freeway facilities (NCHRP 07-22) New guidance for method calibration and validation (NCHRP ) FREEVAL Computational Engine Updated in JAVA code (NCHRP ) Major changes/enhancements to Chapter 10, the freeway facility methodology, are listed here. In addition, the project these changes originated from are shown. Additional information is
available in the respective final project reports. 29 30 New Generic Speed-Flow Model=
≤= − −
− − < ≤ Eliminates the need to restrict FFS to 5 mph increments Exact equation form applied to multilane segments Form adjusted for managed lanes and truck effects Free Flow Speed Breakpoint Now we have a single equation for allfree
flow speeds. In other words, one equation represents the relationship between speed and flow, regardless of the free flow speed. As a result, increments of 5 mph for free flow speed are no longer required. This will streamline computations and facilitate application of the method in software. The equation also features build-in calibration factors in the
form of capacity adjustment factors, and free-flow speed adjustment factors. These factors can be used to calibrate the bottleneck to match field observations, or can be used to represent non-recurring congestion effects from weather, incidents, or work zones. Exhibit 12-7 Speed–Flow Curves for Basic Freeway Segments 31 Integration of materials
on managed lanesIncorporated five basic managed lane segment types: Five different managed lane segments are incorporated in the freeway facility methodology. The same generic speed flow modes with different parameters for each segment are developed. The speed flow models were originally developed in NCHRP Those models have been recalibrated in NCHRP to have the same equation form as the generic equation shown earlier. Continuous Access Buffer Buffer Barrier Barrier 2 32 FREEVAL COMPUTATIONAL ENGINE DEMOScreen shot of FREEVAL . . . 33 Chapter 11 – Freeway Reliability AnalysisStandalone, new chapter in HCM 6th Edition Updates the freeway travel time
reliability materials from former Chap 36 & 37 in HCM2010 (SHRP-2, L08) Description of the computational steps has been revised to more clearly present individual steps Scenario generation process for freeway reliability analysis has been revised Reduce number of scenarios and runtime Improve modeling and using a Java Platform for
computational engine Major changes/enhancements to Chapter 11, freeway reliability analysis, are listed here. In addition, the project these changes originated from are shown. Additional information is available in the respective final project reports. Detailed information on Chapter 11 is provided in a separate presentation 34 Introduction –
Reliability and ATDMHCM and its predecessor HCM 2000 have focused only on a Single Day analysis. The reported performance measures were average expected values estimated based on the data that the user has provided for analysis. However, in real world situations, the system users observe varying travel times on different days for a variety of
reasons and may actually never experience the average! The 6th edition of HCM includes the effect different sources of congestion and provides in performance measures (and specifically the variation in travel times) as “Reliability Performance Measures”. 35 Reliability Analysis in the HCMThis slides provides a graphical representation for the
discussed definitions in the previous slide. Remember that the spatial dimension of a freeway facility is represented by a series of HCM segments which are either basic, merge, diverge, or weaving segments. Each segment here is represented by the vertical dotted line. Each “card” is an individual scenario 36 Generating Travel Time Distribution for
Reliability AnalysisExhibit 11-3 Derivation of Time-Based Reliability Performance Measures from the Travel Time Distribution This slides shows a typical emerged travel time distribution out of a reliability analysis. It could also be travel time data from a monitoring system taken over a year and plotted as the distribution. Different performance
measures are shown on the graph that can be characterized for any reliability analysis. Of course, there are few more key reliability performance measures that are reported in the 6th edition of HCM 37 Evaluation of ATDM StrategiesThis slide shows examples of ATDM strategies. The HCM is able to evaluate a range of ATDM strategies (e.g. hard
shoulder running, ramp metering), and the software engine can further be customized by the user with additional strategies. Each strategy has to be user-defined by its impacts on capacity, demand, free-flow speed, and incident duration. 38 Chapter 12: Basic Freeway and Multilane Highway SegmentsBasic freeway segments and multilane highways
merged into a single Chapter 12 One unified speed–flow equation for all basic and multilane highway segments (same equation form used also for managed lanes and truck adjustments) New research is incorporated on truck effects on freeway operations, which has resulted in revised truck passenger car equivalent (PCE) tables and service volume
tables. Methods for evaluating basic managed lane segments is integrated into the chapter. Added emphasis on calibration through capacity and speed adjustment factors (CAFs and SAFs). Major changes/enhancements to Chapter 12, basic freeway and multilane highway segments, are listed here. 39 Chapter 13 – Freeway Weaving
SegmentsIncorporates the methods for evaluating managed lane weaving segments, managed lane access segments, and cross-weave effects Emphasis on calibration through the application of CAFs and SAFs Chapter 27, Freeway Weaving: Supplemental, includes new example problems that illustrate the new methods Major changes/enhancements
to Chapter 13, freeway weaving segments, are listed here. The managed lane methodologies were developed under NCHRP 40 Chapter 14: Merge and Diverge SegmentsIntegrates method for evaluating managed lane merge and diverge segments Provides new formalized guidance for aggregating merge and diverge segment densities for segments
with three or more lanes Chapter 28, Freeway Merges and Diverges: Supplemental, includes new example problems that illustrate the new methods Major changes/enhancements to Chapter 14, merge and diverge segments, are listed here. The managed lane methodologies were developed under NCHRP 41 Workshop Topics Introduction and
Overview Volume 1: ConceptsVolume 2: Uninterrupted Flow Volume 3: Interrupted Flow Overview Urban street method details Roundabout method details Volume 4: Applications Guides Planning & Preliminary Engineering Applications Guide to the HCM Wrap-up and Questions 42 Volume 3: Interrupted Flow ChaptersPrinted Chapters Urban Street
Facilities Urban Street Reliability and ATDM Urban Street Segments Signalized Intersections Two-Way Stop-Controlled Intersections All-Way Stop-Controlled Intersections Roundabouts Ramp Terminals and Alternative Intersections Off-Street Pedestrian and Bicycle Facilities 43 Volume 3 Chapter Outline: Example of Signalized Intersection
ChapterHCM 2010 Chapter 18 Introduction LOS criteria Input data Methodology Auto methodology Pedestrian methodology Bicycle methodology Applications Example Problems HCM 6th Edition Chapter 19 Introduction Concepts LOS criteria Motorized Vehicle Methodology Input data Pedestrian Methodology Bicycle Methodology Applications All of
the chapters in Volume 3 have been reorganized slightly for the HCM 6th Edition. Most notable is that each of the methodologies in a chapter will be assigned its own separate section in the HCM 6th Edition. This approach concentrates all of the information needed to apply a specific methodology into one section. For signalized intersections, the new
Chapter 19 will have three “methodology” sections. There is one section describing the methodology for evaluating the motorized vehicle travel mode, one section for the pedestrian mode, and one for the bicycle mode. I should also note that the example problems have been moved from Chapter 18 to Chapter 31, which is in Volume 4. 44 Volume 4
Chapter Outline: Example of Signalized Intersection ChapterHCM 2010 Chapter 31 Traffic Signal Concepts Capacity & Phase Duration Queue Accumulation Polygon Queue Storage Ratio Quick Estimation Method Field Measurement Tech. Computational Engine Simulation Examples Service Volume Tables HCM 6th Edition Chapter 31 Introduction
Capacity & Phase Duration Queue Accumulation Polygon Queue Storage Ratio Planning-Level Analysis Application Field Measurement Tech. Computational Engine Use of Alternative Tools Example Problems Chapter 31 is focused on the motorized vehicle travel mode and the motorized vehicle methodology in Chapter 19. Several of the initial sections
in Chapter 31 describe supplemental procedures for the methodology. For example, the first section describes the procedure for computing the capacity of each lane group and the duration of each signal phase. The second section describes the procedure for computing the queue accumulation polygon. This polygon is used to define uniform delay for
each lane group. The third section describes a procedure for computing the queue length and queue storage ratio. There is a section describing a simplified version of the methodology, as is often needed for planning-level analysis applications. There is also a section describing a technique for measuring saturation flow rate and delay in the field. 45
Signalized Intersections: New CapabilitiesMotorized Vehicle Methodology Clarification to include reporting of unsignalized movement delay at signalized intersections for comparisons with other intersection types Saturation flow rate adjustment factors Combined factor for heavy vehicles and grade Work zone presence on intersection approach
Clarification on calculation of intersection v/c ratio for permitted left-turn operation Pedestrian Methodology Level of service thresholds corrected For this session, we will briefly look at the procedures that were added, or underwent major revision, for the HCM 6th Edition. For the motorized vehicle methodology, the calculation of approach delay
was modified to include the delay incurred by unsignalized movements at the intersection. There were also some changes to the saturation flow rate prediction procedure. Finally, the procedure for calculating intersection v/c ratio was revised to provide better explanation of the treatment of permitted left-turn operation. For the pedestrian and
bicycle methodologies, the level-of-service thresholds were adjusted slightly to make them consistent with the thresholds used when the models were originally calibrated. Apparently, the thresholds used in HCM 2010 were incorrectly reported. We will take a look at all of these changes in the next few slides. 45 46 Signalized Intersections: Motorized
Vehicle Methodology0% heavy vehicles Sat. Flow Factor 10% 25% 50% This figure compares the new and the old equations. The figure has grade along the x axis and the saturation flow rate adjustment factor on the y-axis. The solid trend lines represent the product of the heavy vehicle factor and the grade factor from HCM Four lines are shown,
depending on the percentage of heavy vehicles. The dashed lines represent the combined factor that will be in the HCM 6th Edition. They show a steeper slope than the solid lines indicating that grade has a larger effect on saturation flow rate than indicated by the current factor. Similarly, the effect of heavy vehicles is a little larger than the current
factor. HCM 2010 – solid lines HCM 6th Edition – dashed lines 46 47 Pedestrian and Bicycle MethodologiesPedestrian and Bicycle LOS LOS thresholds changed for consistency with original research LOS LOS Score HCM 2010 HCM 6th Edition A ≤2.00 ≤1.50 B >2.00–2.75 >1.50–2.50 C >2.75–3.50 >2.50–3.50 D >3.50–4.25 >3.50–4.50 E >4.25–5.00
>4.50–5.50 F >5.00 >5.50 There was one change for the pedestrian methodology. Specifically, the level-of-service thresholds were adjusted slightly to make them consistent with the thresholds used when the models were originally calibrated. The thresholds for the HCM 6th Edition are shown in the last column of the table. They can be contrasted
with those in HCM 2010, which are shown in the second column. The thresholds for service levels A and B (i.e., 1.5 and 2.5) have been reduced for the HCM 6th Edition. This change will result in some of the better performing links having a lower level of service. For example, a link having a score of 1.8 was reported as having LOS A using HCM
Using the HCM 6th Edition thresholds, this link will have a LOS B. In contrast, the thresholds for service levels D, E, and F have been increased for the HCM 6th Edition. This change will result in some of the poorer performing links having a higher level of service. 47 48 Signalized Intersections: Planning Application ComparisonQuick Estimation
Method (QEM) (HCM 2010) Requires calculation of delay to complete evaluation Planning-Level Analysis Application (HCM 6th Edition) Two-part procedure First part produces estimate of “sufficiency” “Under”, “Near”, or “Over” capacity Second part produces delay estimate and LOS This part is used if delay and LOS are desired The fundamental
difference between the Quick Estimation Method and the new planning application is that the QEM requires the calculation of delay to complete the evaluation. The new planning application is offered as a two-part procedure, where completion of the second part is optional for the analyst. The first part must be completed as a minimum. It produces
an estimate of the sufficiency of the intersection design. It produces an indication of whether the critical intersection movements will likely be under, near, or over the available capacity. This information will likely be sufficient for many planning applications. If the analyst desires an estimate of delay and level of service, then they continue with the
second part of the procedure. 49 Signalized Intersections: Planning Application Uses and ApplicationsObjective To assess whether the intersection’s geometry is sufficient to handle the volume Potential Uses Assess lane geometry sufficiency Evaluate geometric alternatives Estimate signal phasing and timing Educate about the fundamentals of traffic
signal operational performance Monitoring system performance The planning application was developed to address the case where the analyst’s objective is to assess whether the intersection lane geometry is sufficient to handle the volume. Potential uses of the new planning application are listed here. They include [read]. 50 Volume 3: Interrupted
Flow ChaptersPrinted Chapters Urban Streets Facilities Urban Street Reliability and ATDM Urban Streets Segments Signalized Intersections Two-Way Stop Controlled Intersections All-Way Stop-Controlled Intersections Roundabouts Ramp Terminals and Alternative Intersections Off-Street Pedestrian and Bicycle Facilities 51 New Interchange
ConfigurationRamp Terminals New Interchange Configuration Diverging diamond interchange (DDI) Crossover at each terminal The ramp terminal methodology in Part B of Chapter 23 has been expanded to include the signalized terminals at a diverging diamond interchange. There are two terminals at this interchange. One terminal is formed by the
intersection of the on- and off-ramps with the crossroad on the left side of the interchange. The other terminal is formed by the ramps and crossroad on the right side of the interchange. The off-ramp right-turn movement may be included in the ramp terminal signalization. That is, it may be signal controlled. Or, it may yield-controlled and excluded
from the signalization. 52 Alternative IntersectionsRestricted Crossing U-Turn Four-legged RCUT with signals Up to this point, we have shown schematics of the RCUT geometry. This slide provides a little more detail of the RCUT geometry. The major road lies is horizontal in the slide, such that major-road traffic travels in an east-west direction.
Cross street traffic travel in a north-south direction. All cross street traffic must turn right at the intersection, as indicated by the black turn arrow at the bottom center of the slide. If the cross street drivers desire to make a left-turn or go through the intersection, they must make a U-turn at the median opening. The through driver then makes a rightturn from the major street to complete the “through” maneuver. This particular RCUT has signal control at four locations. These locations are indicated by a red circle. The two signals in the middle of the slide operate independently of one another. 52 53 Alternative IntersectionsRestricted Crossing U-Turn Four-legged RCUT w/merges and diverges
This slide shows an unsignalized RCUT. The left-turns from the major street is yield-controlled. The U-turns on the major street are provided speed-change lanes from which they can merge and diverge from the major-street vehicles. 53 54 Alternative IntersectionsMedian U-Turn Four-legged MUT with signals Can also have stop signs The MUT
geometry is shown in this slide. This MUT is shown to have three signalized locations. However, a MUT can also be controlled using stop signs. Unlike the RCUT, the MUT will allow the cross street through movement to proceed straight through the intersection. However, the cross street left-turn movement includes a U-turn maneuver, which is the
same at both the MUT and RCUT. 54 55 Alternative IntersectionsDisplaced Left Turn Configurations Partial DLT Full DLT There are two general configurations of the displaced left-turn intersection. They are the partial DTL and the full DTL. A schematic for the full DTL is shown on the left side of this slide. It includes displaced left-turns for each of
the four intersection approaches. The partial DTL is shown on the right side of the slide. The displaced left-turn are provided only for the northbound and southbound approaches. Full DLT Partial DLT 55 56 Service measure is extra travel time (ETT) LOS Framework Service measure is extra travel time (ETT) ETT = control delay (d) + extra distance
travel time (EDTT) LOS thresholds for signalized interchanges No change LOS thresholds for alternative intersections Same values as for signalized intersections A: ≤10 s/veh; B: >10-20; C: >20-35; D: >35-55; E: >55-80 LOS thresholds for interchanges with roundabouts For the HCM 6th Edition, the service measure has changed from control delay
to extra travel time, or “ETT.” Extra travel time is the sum of control delay and extra distance travel time. This change is intended to better represent the service provided motorists traveling through an interchange or alternative intersection. There were no changes to the LOS threshold values for signalized interchanges, even though the service
measure changed (from control delay to ETT). For example, for the HCM 2010, the threshold control delay for LOS A is 15 s/veh. For the HCM 6th Edition, the threshold ETT for LOS A remains at 15 s/veh. The take-away here is that the service measure changed but the numbers defining the LOS thresholds did not change. The LOS thresholds for the
new alternative intersections methodology are the same as those provided in Chapter 19 for signalized intersections. But, again, the service measure is ETT (not control delay, as it is in Chapter 19). The LOS thresholds for interchanges with roundabouts did not change for the HCM 6th Edition. However, again, the service measure is now ETT (not
control delay). 56 57 Workshop Topics Introduction and Overview Volume 1: ConceptsVolume 2: Uninterrupted Flow Volume 3: Interrupted Flow Overview Urban street method details Roundabout method details Volume 4: Applications Guides Planning & Preliminary Engineering Applications Guide to the HCM Wrap-up and Questions 58 HCM Urban
Street Method OverviewFull System Coverage Multi-Modal Evaluation Incorporate ped., bike, and transit methodologies When planning for HCM 2010, the committee adopted a vision that the urban streets should incorporate (by reference) the signals, two-way stop, roundabout, and all-way stop chapters to provide full coverage of the urban street
system. In this way, an urban street evaluation can include an evaluation of all the various types of intersections that might be found along the street. The committee also wanted the urban streets methodology to support a multi-modal evaluation perspective. This approach would promote the consideration of all urban street users when making
changes to street design or signal timing. The methodology was recognized as becoming more computationally intense with each new capability that was added. In fact, some of these new capabilities often imposed circular calculation sequences. It became apparent that the manual worksheet description of the methodology was starting to hold back
the technical advancement of the methodology. So, it was decided that a worksheet description (while desirable) would no longer be required. As a result, the new urban streets methodology will need to be implemented in software to be used in an efficient manner. 58 59 Definitions Link Segment FacilityA length of roadway between two intersections
Segment A link and its boundary intersections Facility A length of roadway composed of two or more segments 59 60 Urban Streets MethodologyWhat is an Urban Streets Facility? Scope: (= two or more segments) 0.75 to 2.0 miles long in urbanized downtown areas 1.5 to 5.0 miles long in other areas 60 61 Urban Streets MethodologyIncludes
coordinated operation procedure Controller inputs Splits used to estimate force off & yield points Offset & offset reference point F.O. Y.P. Offset 61 62 Urban Streets MethodologyIncludes arrival flow profile prediction procedure 62 63 Urban Street MethodologyCompute Proportion Arriving on Green Profile influenced by platoon dispersion 63 64
HCM Urban Streets Multimodal PhilosophyApplied Roundabout Design Course HCM Urban Streets Multimodal Philosophy Operational Analysis Integrate multimodal analysis methods into the appropriate HCM methodological chapters wherever possible Alternative mode material is presented side-by-side with auto mode material to encourage
greater consideration of alternative modes by analysts Encourage software developers to add multimodal analysis features No separate bike, ped, transit chapters 64 Kittelson & Associates, Inc. 65 HCM Multimodal PhilosophyApplied Roundabout Design Course HCM Multimodal Philosophy Operational Analysis Allow trade-offs in the use of the rightof-way by different modes to be evaluated Mode Affected Impacting Mode Auto Ped Bike Transit Auto & HV volumes Turning patterns Lane configurations Minimum green time Turn conflicts Mid-block xings Turn conflicts Passing delay Heavy vehicle Blocking delay: stops Signal priority Auto & HV volumes Signal cycle length Driver yielding Traffic
separation Sidewalk crowding Crosswalk crowding Cross-flows Shared-path conflicts Bicyclist yielding Transit stop queues Bus stop cross-flows Vehicle yielding Auto & HV speed On-street parking Shared-path conflicts Min. green time Mid-block xings Bike volumes Blocking delay: stops Tracks Auto volumes Signal timing Ped. env. quality Minimum
green time Bike environment quality Bus volumes 65 Kittelson & Associates, Inc. 66 Travel Time Reliability MethodologyHCM2010 methods focused on average performance measures such as average travel times, however, most travelers experience and remember something much different than a simple average throughout a year of commutes. The
Reliability analysis in the HCM 2010 Major Update, accounts for these variations in the travel time and translates them into reliability performance measures. 66 67 STREETVAL-Java: Main Screen LayoutAnalysis Type Control Panel Basic I/O, Contours, Summary outputs Tree Representation of the analysis (Seed File and Scenarios) Software LOG 67
68 Workshop Topics Introduction and Overview Volume 1: ConceptsVolume 2: Uninterrupted Flow Volume 3: Interrupted Flow Overview Urban street method details Roundabout method details Volume 4: Applications Guides Planning & Preliminary Engineering Applications Guide to the HCM Wrap-up and Questions 69 Chapter Comparison HCM
2010 HCM 6th Edition Chapter 21 Chapter 33Supplemental Guidance Variability and Uncertainty Lane-use assignment Capacity model calibration HCM 6th Edition Chapter 22 Chapter 30 Roundabout Segment Methodology Chapter 33 Introduction Supplemental Guidance Variability and Uncertainty Lane-use assignment Capacity model calibration
Example Problems The contents of existing Chapter 33 has been retained in Chapter 33 for the HCM 6th Edition. An introduction section has been added and the example problems relocated from existing Chapter 21. A new methodology for evaluating urban street segments bounded by roundabouts has been developed. It is described in Chapter 30.
69 70 Roundabout Methodology: Calculation Framework Unchanged from HCM 2010The methodology for evaluating vehicle operation at a roundabout consists of twelve calculation steps. They are completed in sequence (from top to bottom) for a complete evaluation. The first six steps are shown in this slide. They are... [read] I should note that the
sequence of steps has not changed for the HCM 6th Edition. HCM 6th Ed., Exhibit 22-10 70 71 Roundabout MethodologyModified Capacity Equations New coefficients for existing equations Calibrated to recently collected data Predicted capacity tends to be higher Entry Lanes Opposing Lanes Capacity by HCM Version and Conflicting Volume, veh/h
HCM 2010 HCM 6th Edition Vc = 0 vph Vc = 1000 vph 1 2 1130 561 1420 607 Right Left 534 1350 538 416 1380 498 R or L 572 Chapter 22 provides five separate equations for estimating lane capacity. These equations were recently re-calibrated to a large database of U.S. roundabouts. The formulation of the equations was not changed, but the
coefficients in these equations were adjusted to provide the best fit to the new data. The capacity predicted by the new equations tends to be higher than that obtained from the existing equations. The table shows the predicted capacity from the existing HCM 2010 equations and from the new equations in the HCM 6th Edition. The predicted capacity
is shown for two levels of conflicting flow rate, that 0.0 vehicles per hour and 1000 vehicles per hour. The first row of the table applies to a roundabout with one entry lane conflicted by two opposing lanes. The existing HCM 2010 equation indicates that the capacity is 1130 veh/h when the conflicting flow rate is 0.0 veh/h. The capacity is 561 veh/h
when the conflicting flow rate is 1000 veh/h. In contrast, the new equations in the HCM 6th Edition indicate the capacity is 1420 veh/h when the conflicting flow rate is 0.0 veh/h. The capacity is 607 veh/h when the conflicting flow rate is 1000 veh/h. 71 72 New Roundabout Capacity EquationsHCM 6th Ed., Exhibit 22-6 3-43 73 Roundabout
MethodologySingle-Lane Roundabout Capacity Characteristics One-lane entry One circulating lane HCM 2010 equation HCM 6th Edition equation ce,pce = lane capacity (pc/h) vc,pce = conflicting flow rate (pc/h) This slide shows the new capacity equation for the single lane roundabout with a one-lane entry and one circulating lane. The new
equation is outlined by a red box. It can be compared to the existing equation, which is shown just above the red box. HCM Exhibit 22-2 and Equation 22-1 73 74 Roundabout MethodologyMultilane Roundabout Capacity Characteristics Two-lane entry One circulating lane HCM 2010 equation HCM 6th Edition equation This slide shows the new
capacity equation for the multilane roundabout with a two-lane entry and one circulating lane. The new equation is outlined by a red box. It can be compared to the existing equation, which is shown just above the red box. HCM Exhibit 22-3 and Equation 22-2 74 75 Roundabout MethodologyMultilane Roundabout Capacity Characteristics One-lane
entry Two circulating lanes HCM 2010 equation HCM 6th Edition equation This slide shows the new capacity equation for the multilane roundabout with a one-lane entry and two circulating lanes. The new equation is outlined by a red box. It can be compared to the existing equation, which is shown just above the red box. HCM Exhibit 22-4 and
Equation 22-3 75 76 Roundabout MethodologyMultilane Roundabout Capacity Characteristics Two-lane entry Two circulating lanes HCM 2010 equation HCM 6th Edition equation This slide shows the new capacity equations for the multilane roundabout with a two-lane entry and two circulating lanes. The new equations are outlined by a red box. The
first equation applies to the right entry lane. The second equation applies to the left entry lane. These two equations can be compared to the existing equations, which are shown just above the red box. HCM Exhibit 22-5 and Equations 22-4 & 22-5 Right Lane: Left Lane: 76 77 Segment Methodology Roundabout SegmentNew addition to the HCM 6th
Edition Based largely on NCHRP Report 772, Evaluating the Performance of Corridors with Roundabouts Objective Evaluate the operation of vehicles traveling along a segment bounded by roundabouts A new methodology for evaluating urban street segments has been added to the HCM 6th Edition. This methodology can be used to evaluate the
operation of vehicles traveling along a segment bounded by roundabouts. The next few slides provide a brief overview of this new methodology. 77 78 Calculation FrameworkSegment Methodology Calculation Framework Follows that in Chapter 18 Ten steps (3 do not apply to roundabout segments) Make traffic demand adjustments Determine
running time Determine the proportion arriving during green Determine signal phase duration Determine through delay Determine through stop rate Determine travel speed Determine spatial stop rate Determine level of service Determine traveler perception score The methodology in Chapter 18 (Urban Street Segments) is general in that it applies
to any urban street segment, regardless of the type of intersections that bound the segments. The boundary intersection can be signalized, stop controlled, or uncontrolled. For the HCM 6th Edition, the methodology in Chapter 18 has been tailored for application to an urban street segment bounded by roundabouts. The methodology in Chapter 18
consists of ten steps, however, only seven of these steps are used when evaluating a roundabout segment. The unused steps are identified by strikeout in the slide. The remaining seven steps of the roundabout segment methodology are shown in this slide. They are... [read all steps that are not struck out] 78 79 Segment Methodology New Input
DataData needed for urban street segment methodology also needed for roundabout segment evaluation Exception: signal data not needed Required data Inscribed circle diameter Number of circulating lanes Average width of circulating lanes Control delay by lane at boundary roundabout Capacity by lane at boundary roundabout The new
roundabout segment methodology requires many of the same input data items that are needed for the urban street segments methodology in Chapter 18. An exception is that the new methodology does not require signal timing data for the boundary intersection. Nevertheless, the new methodology does require some additional input data. Specifically,
it needs data that describes the roundabout geometry and capacity. These input data include.. [read]. 79 80 Terms Used in Segment MethodologySubsegment L1 = length of subsegment 1 L2 = length of subsegment 2 To evaluate the effect of the roundabouts on segment operation, the segment needs to be separated into two “subsegments”. The
graphic here shows a plan view of two roundabouts with one segment between them. The direction of travel being evaluated corresponds to travel from left to right (or eastbound). For this situation, subsegment starts from the yield line at the roundabout on the left and continues to a point that is mid-way between the two roundabouts. Subsegment 1
ends at this point and subsegment 2 begins. Subsegment 2 continues to the yield line of the roundabout on the right. The length of subsegment 1 is indicated by the variable L1 in the graphic. The length of subsegment 2 is indicated by the variable L2. HCM Exhibit 30-44 80 81 Terms Used in Segment MethodologyInfluence area Measured from
roundabout yield line to a point along the segment Defined as distance over which the geometric features of the roundabout influence travel speed Computed for upstream roundabout and downstream roundabout The roundabout influence area is used to determine the free-flow speed for a subsegment. The influence area is measured from the
roundabout yield line along the segment. It is defined as the distance over which the geometric features of the roundabout influence travel speed. If the segment is “short,” relative to the length of the influence area, then the segment free-flow speed will be dictated by roundabout geometry. In contrast, if the segment is “long”, then the roundabout
geometry has minimal effect on the segment free-flow speed. RIA1 RIA2 Direction of travel RIA1 = Roundabout influence area for subsegment 1 RIA2 = Roundabout influence area for subsegment 2 81 82 Determine Running TimeSegment Methodology Determine Running Time Running time based on segment free-flow speed Segment free-flow speed
based on lower of... Subsegment 1 free-flow speed Subsegment 2 free-flow speed “Basic segment” free-flow speed based on cross section, parking presence, access density Subsegment free-flow speed Based on subsegment length, speed limit, upstream roundabout diameter, roundabout influence area The first of the “key” steps is “Determine
Running Time”. As with the Chapter-18 methodology, running time is computed using the segment free-flow speed. The free-flow speed for the roundabout segment is based on consideration of the following three free-flow speeds: Free-flow speed of subsegment 1 Free-flow speed of subsegment 2 Free-flow speed of the “basic segment.” The free-flow
speed for the “basic segment” is based on a straight-forward application of the free-flow speed prediction procedure in Chapter 18, as if the roundabouts did not exist. This procedure considers the cross section of the segment, whether parking is present, and the density of access points. The lowest speed of these three speed determines the free-flow
speed for the segment. Procedures are provided in the roundabout segment methodology for estimating the free-flow speed of each subsegment. The subsegment speed is computed from equations that include variables for subsegment length, speed limit, roundabout diameter, and influence area. 82 83 Determine Through DelaySegment Methodology
Determine Through Delay Through delay includes... Control delay at roundabout Geometric delay in subsegments 1 and 2 Determine Through Stop Rate Through stop rate based on... Volume-to-capacity (v/c) ratio Computed as: stop rate = v/c Procedure not applicable to v/c ratios > 1.0 The second of the key steps is “Determine Through Delay.” This
delay represents the delay incurred by through vehicles traveling along the segment and through the roundabouts. The through delay represents the sum of the control delay at the roundabout and the geometric delay in subsegments 1 and 2. The geometric delay is due to the change in speed from the running speed to the roundabout circulation
speed. The third of the key steps is “Determine Through Stop Rate”. This stop rate is based on the volume-to-capacity ratio of the through movement at the roundabout. The stop rate is estimated as being equal to the v/c ratio. So, if the v/c ratio is 0.50, the predicted stop rate is 0.50 stops per vehicle. This relationship is reasonable for v/c ratios of 1.0
or less. It is not accurate for v/c ratios in excess of 1.0. 83 84 Workshop Topics Introduction and Overview Volume 1: ConceptsVolume 2: Uninterrupted Flow Volume 3: Interrupted Flow Overview Urban street method details Roundabout method details Volume 4: Applications Guides Planning & Preliminary Engineering Applications Guide to the HCM
Wrap-up and Questions 85 Will be online at hcm.trb.org HCM Volume 4 Will be online at hcm.trb.org Open to all, including those who don’t have a personal copy of the HCM Must sign up for a free user account to get access Until the 6th Edition is released, continue to access Volume 4 at HCM Volume 4 will be available online at hcm.trb.org. It can
be accessed by anyone, including those who don’t have a personal copy of the printed HCM, but you do need to sign up for a free user account to get access. Until the new HCM is released, continue to access Volume 4 at hcm2010.org (TRB currently uses hcm.trb.org to support sales of electronic versions of chapters to organizations). [Replace
graphic with Sixth Edition screenshot] 85 86 HCM Volume 4: Methodological DetailsSupplemental chapters 25–37 Calculation details Specialized methods Example problems Selected computation engines and source code 86 87 HCM Volume 4: Interpretations and ErrataOfficial interpretations of HCM methods from the HCQS Committee Errata and
clarifications Link to submit potential errata and requests for interpretations 87 88 HCM Volume 4: Technical Reference LibraryLinks to much of the research referenced in the HCM 88 89 HCM Volume 4: Applications GuidesHCM Applications Guidebook Planning and Preliminary Engineering Applications Guide to the HCM 89 90 HCM Volume 4:
Discussion ForumAsk other HCM users for advice on applying the HCM 90 91 Workshop Topics Introduction and Overview Volume 1: ConceptsVolume 2: Uninterrupted Flow Volume 3: Interrupted Flow Overview Urban street method details Roundabout method details Volume 4: Applications Guides Planning & Preliminary Engineering Applications
Guide to the HCM Wrap-up and Questions 92 Potential Use of the HCM in PlanningThe HCM is commonly used to evaluate current or forecast roadway operations However, the HCM can also reliably and cost-effectively support: Planning efforts Programming decisions Performance monitoring Roadway management According to the introduction to
the Guide, the Highway Capacity Manual (HCM) is commonly used by transportation agencies to evaluate the current or forecast operations of roadway facilities. Less well known is that the HCM can also be used to cost-effectively and reliably support agencies’ planning, programming, and management decisions. [Replace image with an HCM 6th
Edition cover when available] 93 Need for Applications GuidanceThe HCM explains computational methodologies in great detail, but provides little guidance on their potential application The HCM Applications Guidebook (HCMAG) was developed to meet this need for operations and design analyses Available in online HCM Volume 4 To address the
need for more guidance on how to apply the HCM in the context of a larger operations or design study, the HCM Applications Guidebook was developed in This guide is available as part of the online HCM Volume 4. 94 HCM Applications GuidebookThe HCMAG presents six case studies demonstrating typical HCM applications to operations & design
Focus is on selecting appropriate methods, gathering data, and interpreting results The HCMAG presents six case studies, each of which focuses on a common HCM operations or design application. Each case study, in turn, consists of several problems that address individual issues that might to be analyzed as part of a transportation study. Unlike
the HCM, which provides example problems for the purpose of demonstrating how to perform a method’s calculations, the HCMAG’s problems focus on the process—where to obtain data, how to deal with missing data, and how to interpret and apply the results. It was thought that similar guidance providing case studies on applying the HCM to
planning and preliminary engineering applications would be useful. 95 Objectives for a Planning GuideNCHRP Project was funded to develop a planning counterpart to the HCMAG that would describe: Appropriate use of the HCM to a broad spectrum of planning applications Use of default values and other HCM tools Use of the HCM in scenario
planning Coordinated use of HCM with planning models Use of the HCM in evaluating oversaturated conditions in a planning context National Cooperative Highway Research Program project was funded to develop a Planning & Preliminary Applications Guide to the HCM that would describe how the HCM could be applied to a wide variety of
planning, preliminary engineering, and performance management applications, including but not limited to the use of default values and service volume tables; HCM use in scenario planning; HCM use with travel demand, noise, and air quality models; and the evaluation of over-capacity conditions in a planning context. 96 Levels of Planning
AnalysisHigh level Large analysis area Low detail Medium level Focus on a single roadway facility, segment, or intersection Greater detail Low level Highly focused and highly detailed Planning and preliminary engineering covers a wide spectrum of possible levels of analysis. At the highest level (visualize a plane flying at high altitude), the area
covered by the analysis is large, but the degree of detail or precision for any particular segment of road is low. This is a typical characteristic of regional areawide studies and sketch planning and screening studies. Relatively few data inputs (e.g., volume, number of lanes) are used, but the number of roadways to be analyzed can be challenging, and
the precision of the results is low. Medium-level analyses, such as typical HCM analyses using a mix of measured and default values, have smaller study areas but require a greater variety of data inputs and the analysis results have a correspondingly higher precision. Microsimulation is an example of a low-level analysis that requires a great deal of
time and data, but produces the most detailed results. In general, the level of detail produced by microsimulation is unnecessary for a planning analysis, as many of the data inputs (e.g., future volumes) are not known with great precision. 97 Part 2: Medium-Level AnalysisGuide Outline Part 1: Overview Gateway to the Guide for non-HCM users
Information cross-referenced throughout the Guide Part 2: Medium-Level Analysis Gateway to the Guide for current HCM users Planning tools for HCM system elements (points, segments, facilities) Part 3: High-Level Analysis Guidance on extending the HCM to corridors, areas, and transportation systems Part 4: Case Studies Recognizing the
breadth of the Guide’s target audience, the Guide has been structured so that it can been approached in different ways. Importantly, the Guide is designed as a reference work that is not intended to be read cover to cover. Non-HCM users access the Guide via Part 1, while HCM users are referred to appropriate parts of the Guide directly from the
HCM. These gateways then refer readers to appropriate sections in Parts 1–4 for more information and examples. In addition to providing an overview of the Guide, Part 1 provides sections on topics cross-referenced throughout the Guide. Part 2 is divided into sections corresponding to HCM system elements (e.g., freeway facilities or signalized
intersections), plus sections on multimodal analysis and truck level of service. Part 3 provides guidance on extending the HCM to larger study areas, including corridors, areas, and entire transportation systems. Finally, Part 4 provides three case studies demonstrating many of the methods provided in the Guide. The remainder of this web briefing
will cover each parts in detail. 98 B. Medium-Level (Facility-Specific) Analyses C. High-Level Analyses Part 1 Outline A. Introduction B. Medium-Level (Facility-Specific) Analyses C. High-Level Analyses D. Working with Traffic Demand Data E. Predicting Intersection Traffic Control F. Default Values G. Service Volume Tables To avoid confusion with
the HCM’s volume and numbered chapter structure, the Guide is organized by parts and lettered sections. Part 1 contains 7 sections. Section A provides an introduction to the guide. Sections B and C are the gateway to the Guide for planners and modelers. Sections D through G provide reference information used throughout the Guide. 99 L.
Signalized Intersections M. Stop-Controlled Intersections Part 2 Outline H. Freeway Analyses I. Multilane Highways J. Two-Lane Highways K. Urban Streets L. Signalized Intersections M. Stop-Controlled Intersections N. Roundabouts O. Pedestrians, Bicyclists, and Public Transit P. Truck Level of Service Part 2 contains 9 sections and is likely to be
the first point of entry to the Guide for regular users of the HCM. Each HCM chapter presenting an analysis methodology cross-references the Part 2 section in the Guide that contains the corresponding planning guidance and methods. Sections H–N each cover one of the main types of HCM roadway system elements from the perspective of motorized
vehicle operations. They are structured similarly and we’ll look at them as a group in a moment. Section O provides planning methods for the pedestrian, bicycle, and public transit modes for all of the system elements for which the HCM provides methods. Finally, Section P presents a method for estimating truck level of service that fills a gap in the
HCM’s analysis toolbox. [Replace placeholder with an image of the PPEAG cover] 100 Typical Part 2 Section OutlineOverview Applications Analysis Methods Overview Scoping and Screening Method Section Analysis Applying the HCM with Defaults Simplified HCM Facility Method Reliability (freeways, urban streets, signals) Multimodal LOS cross-

reference Case study cross-reference Sections H–N have similar outlines, although not every section covers every topic listed above, and some sections cover additional topics. The first three subsections define the system element described in the section, list the potential planning and preliminary engineering applictions that the Guide’s methods can
be applied to, and list the analytical methods covered in more detail in the remainder of the section. We’ll look at these methods over the next few slides. The freeway and urban street sections (and, to a lesser extent, signalized intersections) provide methods for estimating a variety of travel time reliability measures. The sections conclude with crossreferences to the multimodal level of service methods for the system element in Sections O and P, and to applicable case studies in Part 4. 101 Q. Corridor Quick Estimation Screenline Analysis R. Areas and Systems Part 3 Outline Q. Corridor Quick Estimation Screenline Analysis R. Areas and Systems S. Roadway System Monitoring Part 3 contains 3
sections that extend HCM methods to the analysis of corridors, areas, and systems. Florida DOT 102 T. Case Study 1: Freeway Master Plan Part 4 Outline T. Case Study 1: Freeway Master Plan U. Case Study 2: Arterial Bus Rapid Transit Analysis V. Case Study 3: Long-Range Transportation Plan Part 4 contains 3 case studies that illustrate the
application of many of the methods presented in Parts 2 and 3 of the Guide. The case studies cover the analysis of a 120-km section of freeway, a proposed new bus rapid transit route (with exclusive bus lanes) along a series of urban streets, and the application of HCM methods to a long-range transportation plan. Miami–Dade MPO 103 Arriving in
late AugustNCHRP Report 825: Planning & Preliminary Engineering Applications Guide Planning and Preliminary Engineering Applications Guide to the Highway Capacity Manual REPORT 825 Arriving in late August 103 104 Workshop Topics Introduction and Overview Volume 1: ConceptsVolume 2: Uninterrupted Flow Volume 3: Interrupted Flow
Overview Urban street method details Roundabout method details Volume 4: Applications Guides Planning & Preliminary Engineering Applications Guide to the HCM Wrap-up and Questions
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