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OUTLINE 
 Different analysis levels 
 Roadway system elements and service measures 
 Operating conditions 

 Uninterrupted vs Interrupted flow 
 Undersaturated vs Oversaturated flow 
 Queue discharge flow 
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Presentation Notes
These slides were created based on the HCM chapter 2 on Applications.



ANALYSIS LEVELS 
 Four levels: Operational, Design, Preliminary Engineering, 

Planning Analysis 
 Input data needs are same across the levels 

 Use of default values instead of actual  measured values 
differs 

 Also LOS is an output of operational, preliminary 
engineering, and planning analyses 

 Design analyses aimed at determining facility 
characteristics for a given LOS 
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2. LEVELS OF ANALYSIS OVERVIEWAny given HCM application can be analyzed at different levels of detail,depending on the purpose of the analysis and the amount of informationavailable. The HCM defines three primary levels of analysis:• Operational analysis, typically focusing on current or near‐term conditions,involving detailed inputs to HCM procedures, with no or minimal use ofdefault values;• Design analysis, typically using HCM procedures to identify the requiredcharacteristics of a transportation facility that will allow it to operate at adesired LOS, with some use of default values; and• Planning and preliminary engineering analysis, typically focusing on futureconditions, where it is desired to evaluate a series of alternatives quicklyor when specific input values to procedures are not known, requiring theextensive use of default values.The following sections describe these analysis levels further. OPERATIONAL ANALYSISOperational analyses are applications of the HCM that are generally orientedtoward current or near‐term conditions. They aim at providing information fordecisions on whether there is a need for improvements to an existing point,segment, or facility. Occasionally, an analysis is made to determine whether amore extensive planning study is needed. Sometimes the focus is on a network,or part of one, that is approaching oversaturation or an undesirable LOS: When,in the near term, is the facility likely to fail (or fail to meet a desired LOSthreshold)? To answer this question, an estimate of the service flow rateallowable under a specified LOS is required.HCM analyses also help practitioners make decisions about operatingconditions. Typical alternatives often involve the analysis of appropriate laneconfigurations, alternative traffic control devices, signal timing and phasing,spacing and location of bus stops, frequency of bus service, and addition of amanaged (e.g., high‐occupancy vehicle) lane or a bicycle lane. The analysisproduces operational measures for a comparison of the alternatives.Because of the immediate, short‐term focus of operational analyses, it ispossible to provide detailed inputs to the models. Many of the inputs may bebased on field measurements of traffic, physical features, and control parameters.Generally, it is inappropriate to use default values at this level of analysis. DESIGN ANALYSISDesign analyses primarily apply the HCM to establish the detailed physicalfeatures that will allow a new or modified facility to operate at a desired LOS.Design projects are usually targeted for mid‐ to long‐term implementation. Notall the physical features that a designer must determine are reflected in the HCMmodels. Typically, analysts using the HCM seek to determine such elements as  the basic number of lanes required and the need for auxiliary or turning lanes.However, an analyst can also use the HCM to establish values for elements suchas lane width, steepness of grade, length of added lanes, size of pedestrianqueuing areas, widths of sidewalks and walkways, and presence of bus turnouts.The data required for design analyses are fairly detailed and are basedsubstantially on proposed design attributes. However, the intermediate to longtermfocus of the work will require use of some default values. Thissimplification is justified in part by the limits on the accuracy and precision ofthe traffic predictions with which the analyst is working.PLANNING AND PRELIMINARY ENGINEERING ANALYSIS Planning analyses are applications of the HCM generally directed towardbroad issues such as initial problem identification (e.g., screening a large numberof locations for potential operations deficiencies), long‐ range analyses, andstatewide performance monitoring. An analyst often must estimate the futuretimes at which the operation of the current and committed systems will fallbelow a desired LOS. Preliminary engineering analyses are often conducted tosupport planning decisions related to roadway design concept and scope, andwhen alternatives analyses are performed. These studies can also assessproposed systemic policies, such as lane‐ use control for heavy vehicles,systemwide freeway ramp metering and other intelligent transportation systemapplications, and the use of demand‐ management techniques (e.g., congestionpricing) (1 ).Planning and preliminary engineering analyses typically involve situationsin which not all of the data needed for the analysis are available. Therefore, bothtypes of analyses frequently rely on default values for many analysis inputs.Planning analyses may default nearly all inputs—for example, through the use ofgeneralized service volume tables. Preliminary engineering analyses willtypically fall between planning and design analyses in the use of default values.



ROADWAY SYSTEM 
ELEMENTS 
 Six main types of elements 

 Points, segments, facilities, corridors, areas, systems 
 
 

Presenter
Presentation Notes
 PointsPoints are places along a facility where (a) conflicting traffic streams cross,merge, or diverge; (b) a single traffic stream is regulated by a traffic controldevice; or (c) there is a significant change in the segment capacity (e.g., lane drop,lane addition, narrow bridge, significant upgrade, start or end of a rampinfluence area). Some points, such as interchange ramp terminals, may actually have asignificant physical length associated with them, as suggested by Exhibit 2‐ 1(a).For urban street facility analysis, points are treated as having zero length—all ofthe delay occurs at the point. For freeway facility analysis, points are used todefine the endpoints of segments, but they have no associated performancemeasures or capacity, as these are calculated at the segment level. SegmentsA segment is the length of roadway between two points. Traffic volumes andphysical characteristics generally remain the same over the length of a segment,although small variations may occur (e.g., changes in traffic volumes on asegment resulting from a low‐volume driveway). Segments may or may not bedirectional. The HCM defines basic freeway segments, freeway weavingsegments, freeway merge and diverge segments, and urban street segments. FacilitiesFacilities are lengths of roadways, bicycle paths, and pedestrian walkwayscomposed of a connected series of points and segments. Facilities may or maynot be directional and are defined by two endpoints. The HCM defines freewayfacilities, multilane highway facilities, two‐lane highway facilities, urban streetfacilities, and pedestrian and bicycle facilities. CorridorsCorridors are generally a set of parallel transportation facilities designed tomove people between two locations. For example, a corridor may consist of afreeway facility and one or more parallel urban street facilities. There may alsobe rail or bus transit service on the freeway, the urban streets, or both, andtransit service could be provided within a separate, parallel right‐of‐way.Pedestrian or bicycle facilities may also be present within the corridor, asdesignated portions of roadways and as exclusive, parallel facilities. AreasAreas consist of an interconnected set of transportation facilities servingmovements within a specified geographic space, as well as movements to andfrom adjoining areas. The primary factor distinguishing areas from corridors isthat the facilities within an area need not be parallel to each other. Areaboundaries can be set by significant transportation facilities, political boundaries,or topographic features such as ridgelines or major bodies of water. SystemsSystems are composed of all the transportation facilities and modes within aparticular region. A large metropolitan area typically has multiple corridorspassing through it, which divide the system into a number of smaller areas. Eacharea contains a number of facilities, which, in turn, are composed of a series ofpoints and segments. Systems can also be divided into modal subsystems (e.g.,the roadway subsystem, the transit subsystem) as well as subsystems composedof specific roadway elements (e.g., the freeway subsystem, the urban streetsubsystem).



HCM SERVICE MEASURES 
 



OPERATING CONDITIONS 
Uninterrupted Flow 
No fixed interruptions such as signals 
Freeways 
Speeds controlled by vehicle interactions 

and geometrics 
Freeway management has an effect 

Ramp metering, variable speed limits 
Truck lane restrictions, incidents 

Environmental conditions  
Weather, lighting, pavement conditions 

 

Presenter
Presentation Notes
 The objectives of the HCM are to1. Define performance measures and describe survey methods for key trafficcharacteristics,2. Provide methodologies for estimating and predicting performancemeasures, and3. Explain methodologies at a level of detail that allows readers tounderstand the factors affecting multimodal operation.



OPERATING CONDITIONS 
Interrupted Flow 
Fixed interruptions due to traffic control 
Signals, STOP signs 
Urban streets  
Traffic flow depends on type of control 

Signal generates platoons whereas 
STOP signs and roundabouts release 
traffic randomly 
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 The objectives of the HCM are to1. Define performance measures and describe survey methods for key trafficcharacteristics,2. Provide methodologies for estimating and predicting performancemeasures, and3. Explain methodologies at a level of detail that allows readers tounderstand the factors affecting multimodal operation.



OPERATING CONDITIONS 
Undersaturated flow (when following three 

conditions are satisfied) 
1. Arrival flow rate < capacity of point/segment 
2. No residual queue remains from a prior 

breakdown of facility 
3. Traffic flow is unaffected by downstream 

conditions 
Uninterrupted flow facility: Travel speeds within 

10 to 20% of free flow speed for undersaturated 
flow 

 Interrupted flow facility: Travel speeds within 30 
to 65% of free flow speed for undersaturated 
flow 
 Due to expected queuing at signals 
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 The objectives of the HCM are to1. Define performance measures and describe survey methods for key trafficcharacteristics,2. Provide methodologies for estimating and predicting performancemeasures, and3. Explain methodologies at a level of detail that allows readers tounderstand the factors affecting multimodal operation.



OPERATING CONDITIONS 
Oversaturated flow (when any of the following 

three conditions are satisfied) 
1. Arrival flow rate > capacity of point/segment 
2. Residual queue remains from a prior 

breakdown of facility 
3. Traffic flow is affected by downstream 

conditions 
Uninterrupted flow facility: oversaturated 

conditions result from a bottleneck 
 Interrupted flow facility: oversaturated conditions 

result when the intersection cannot process the 
demand over analysis period 
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 The objectives of the HCM are to1. Define performance measures and describe survey methods for key trafficcharacteristics,2. Provide methodologies for estimating and predicting performancemeasures, and3. Explain methodologies at a level of detail that allows readers tounderstand the factors affecting multimodal operation.



OPERATING CONDITIONS 
Queue discharge flow (applicable to 

uninterrupted flow facilities) 
 Flow discharged from a bottleneck accelerates back to 

FFS in the absence of a downstream bottleneck 
 Relatively stable flow  
 Range from 2000 to 2300 pcphpl on freeways, speeds >35 

mph to FFS, 
 QDF usually accelerates back to FFS in 0.5 to 1 mi if no 

critical grades or curves present 
 QDF is less than maximum pre-breakdown flows (PQF) 

QDF for interrupted flow facility is same as 
saturation flow rate 

 
 

 


	Hcm 2010:�applications
	outline
	ANALYSIS Levels
	Roadway system elements
	HCM Service measures
	OPERATING CONDITIONS
	OPERATING CONDITIONS
	OPERATING CONDITIONS
	OPERATING CONDITIONS
	OPERATING CONDITIONS

