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PROJECT OVERVIEW

Ensuring that people consistently arrive at their destinations on time— PRODUCT
called travel time reliability—is a key goal of traffic management.
Incidents, such as accidents, can cause delays because fewer cars move
along the road (i.e., capacity). Predicting the congestion of the road
during an incident can be challenging because the capacity may change
over time. For example, delays are greatest right after an incident occurs.
Congestion can then improve as the incident is being managed. |MPACTS

Engineers use models from the 6™ edition of the Highway Capacity
Manual (HCM®6) and the freeway analysis tool, FREEVAL, to analyze
conditions and ensure optimal reliability on freeways. However, the
current model for measuring the impact of an incident—called the
incident Capacity Adjustment Factor (CAF)—focuses only on a fixed
number of available open lanes throughout the incident and does not
consider that road capacity may change over time.

RESEARCH GOALS

The research goal was to develop a new model that considers how
incidents may affect freeway capacity differently over time from
inception to clearance, and to verify current HCM6 normal freeway

segment capacity estimates. WHO BEN EF|TS?
FINDINGS

The research team developed a model that accounts for a change in
capacity in the area that is affected by the incident. The method was
calibrated using actual incident data from a freeway in Raleigh, NC.

The team also applied the time-dependent method to recurring
congestion periods (e.g., rush hour traffic), and estimated that the RESEARCHER
current HCM freeway capacities are slightly overestimated by about 7 to
9%. The testing and calibration of this method was conducted on the
FREEVAL model used in HCM6.
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PRODUCT DESCRIPTION

Freeway Time-Dependent Incident Capacity Model

The Freeway Time-Dependent Incident Capacity Model uses a new

algorithm that varies the Capacity Adjustment Factor (CAF) in 15-minute
increments, allowing for a change in capacity over time. The algorithm is
only applied to the segments of the freeway that are directly affected by
the incident. The algorithm minimizes a speed error function, and is to be
used in FREEVAL. An important advantage of the approach is the ability to
now estimate the true incident impact duration as CAF begins to approach

a value of 1.0.

Speed . Time Error
Contour Time .
Associated | Interval Dependent | Function
) CAF used Value
with
9:15-9:30 NA
9:30-9:45 NA
INRIX / or |9:45 -10:00 NA
TARGET 10:00 - NA NA
Speeds 10:15
10:15 -
10:30 NA
9:15-9:30 0.10
Time 9:30-9:45 0.10
Dependent |9:45 - 10:00 0.62
CAF 10:00 - 4,712
Note: mean 10:15 0.71
CAF =0.488 10:15 -
10:30 091
9:15-9:30 0.49
9:30 - 9:45 0.49
FREEVAL - 9:4150j0100:00 0.49 i
HCM CAF e ) ’
10:15 0.49
10:15 -
10:30 0.49

Table 1: Comparison of the measured and estimated speeds at four segments on
the freeway. The new Time-Dependent model (highlighted in yellow) estimates

speeds closer to measured speeds than the current HCM CAF model.

For more information on Project I: Freeway Management for Optimal Reliability,
visit the STRIDE Project page.
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