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Congestion and Bottlenecks

Federal Highway Administration (FHWA) defines congestion as an excess of vehicles on a roadway at a particular time resulting
in speeds that are slower - sometimes much slower — than normal or free flow speeds. Congestion is stop-and-go traffic.
FHWA's research has shown that congestion is the result of six root causes often interacting with one another. The six
contributing sources and an estimate of how much each of these sources contributes to total congestion are:

= |imited physical capacity; A
pecial Events

= Poor traffic signal timing; poor Sl T 5%
oor Signal Timing § ==

m  Trafficincidents; 5%

= Work zones;

Limited Physical
Capacity
40%

®  Bad weather; and,

®m  Special events.

A bottleneck can be defined as a localized section
of highway that experiences reduced speeds and
inherent delays due to a recurring operational
influence or a nonrecurring impacting event. Simply
put, a bottleneck is a localized constriction of traffic
flow. A bottleneck is distinguished from congestion
because it occurs on a subordinate segment of a
parent facility, and not pervasively along the entire
facility. In this context then, a bottleneck certainly
constitutes congestion, but congestion is often more Traffic Incidents
than a bottleneck. 2%

Quantifying Congestion/Bottlenecks
National Cooperative Highway Research Program (NCHRP) Report 398 Volume 1: Quantifying Congestion presented methods
to measure congestion on roadway systems. The report finds that while it is difficult to conceive of a single value that will
describe all of the travelers’ concerns about congestion, there are four components that interact in a congested roadway or
system. These components are duration, extent, intensity and reliability.

= Duration -This is defined as the amount of time congestion affects the travel system.

= Extent - This is described by estimating the number of people or vehicles affected by congestion, and by the
geographic distribution of congestion.

= [Intensity - This is the severity of the congestion that affects travel. It is typically used to differentiate between
levels of congestion on transportation systems and to define the total amount of congestion.

®  Reliability - This key component of congestion estimation is described as the variation in the other three elements.
Reliability is the impact of non-recurrent congestion on the transportation system.

Identifying a Bottleneck
Recurring bottlenecks have an identifiable cause, resulting in recurring delays of generally predictable times and durations.
The following conditions help to identify a recurring bottleneck condition:

= Atraffic queue upstream of the bottleneck;

® A beginning point for a queue;

m  Free flow traffic conditions downstream of the bottleneck that have returned to nominal conditions;

= Predictable recurring cause; and,

®  Traffic volumes that exceed capacity.

Non-recurring bottlenecks are usually caused by amorphous, random events such as traffic incidents, bad weather or
work zones.
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Methodology to

Identify Bottlenecks

Historically, the most common measures of congestion used by agencies were volume-to-capacity ratio, vehicle hours of delay
and mean speed. Recent research efforts including those by FDOT identify the importance of using travel time and reliability
as measures of congestion. FHWA provides a methodical approach for agencies considering adoption of reliability measures.
This methodology was used as the basis and adapted to identify bottlenecks and congestion on Florida’s SIS network.

Define Study Parameters
For the purposes of this study, bottlenecks were identified based on the following sets of parameters:

= Auto mode along the general purpose lanes and HOV lanes will be considered.

m  Bottlenecks will be identified based on weekday travel patterns along the SIS network. For the purpose of bottleneck
identification, weekday is considered as Monday through Friday.

= Travel time reliability measures will be used for identifying bottlenecks. Travel time reliability allows agencies to
evaluate the performance of a facility beyond just the peak hour, and to consider operations over a longer period
of time. Travel time reliability is defined as how much travel times vary over the course of time.

= Annual trends of travel time reliability measures will be prepared.

Calculate Performance Measures

The following four annual performance measures were calculated for the whole year:

= 90' Percentile Travel Time - This measure indicates that 90 percent of the time, the travel time on a roadway
segment is lower than the 90*" percentile value. So, the higher the 90* percentile travel time, the longer it takes
to travel on a roadway.

= Free-flow Travel Time - This measure indicates the travel time on a roadway under free-flow conditions, with little
to no interaction from traffic. In order to calculate this measure, the travel times during overnight hours are considered
because of low traffic volumes.

= Planning Time Index - The planning time index is computed as the 90™ percentile travel time divided by the
free-flow travel time. For example, a planning time index of 1.60 means that, for a 15-minute trip in light traffic,
the total time that should be planned for the trip is 24 minutes. So, the higher the planning time index the longer
the travel time that should be budgeted to reach a destination on time.

= Frequency of Congestion - This is expressed as the percent of time that travel speeds fall below 75% of the free-flow
speed during daytime. For example, a frequency of congestion of 60% means that the speeds on that roadway are less
than 45 mph (for freeways with 60 mph speed limit) and 30 mph (for arterials with 45 mph speed limit) for 60% of the
time. So, the higher the frequency of congestion, the longer the roadway is congested.

Identify Bottlenecks
Bottlenecks were identified using a combination of planning time index and frequency of congestion. Both congested
roadways and bottlenecks were identified as follows:

®  Congested Roadways - The portion of the roadway network with planning time index greater than 3.0 (for freeways)
and 2.0 (for arterials) or frequency of congestion greater than 40 percent is identified as a congested roadway.

If the frequency of congestion on a roadway is greater than
40 percent, it indicates that the roadway is congested for a 100%-9
minimum of 5 hours during the day. This would identify roadway
segments that have slower speeds at a minimum during the
morning and evening peak periods. As such, the frequency of
congestion greater than 40 percent was considered as a criterion
for identifying congested roadways. Traffic on the arterial streets
behaves very differently from traffic on the freeways. As such,
different thresholds for planning time index were selected for
freeways and arterials for identifying congested roadways. 0%

80% -

60% -

40% -

Frequency of Congestion

20% -

1 2 3 4 5 6 7 8 9
= Bottleneck - The portion of the congested roadway network Planning Time Index
which has the highest combination of planning time index and
frequency of congestion is identified as a bottleneck.

Congested Roadways o Bottlenecks
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Legend

e Bottleneck

«=== Congested Roadway
e Uncongested Roadway

= |nrix data not available
or did not meet sample size

0 10 20 40
e Miles

Statewide SIS Bottlenecks

Georgia
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District 3 SIS Bottlenecks

Alabama

Georgia

‘SANTA ROSA

W LEO

~ Inset DT T LT

setC

<~ LIBERTY"

WARKULLA

GULF

FRANKLIN —%

Legend

or did not meet sample size

N
e Bottleneck
Congested Roadway
== Uncongested Roadway
= |nrix data not available

0 12.5 25

50
Miles

Top Bottlenecks

ID |Road Segment County

Length

1 | Thomasville Road NB Raymond Diehl Road to Maclay Road Leon 0.94 miles
2 | Thomasville Road SB Maclay Road to Raymond Diehl Road Leon 0.99 miles
3 | US231 Harrison Avenue to Cove Boulevard Bay 0.66 miles
4 | Tennessee Street Macomb Street to Franklin Boulevard Leon 0.97 miles
5 | Capital Circle NW atl-10 Leon 0.21 miles
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District 5 SIS Bottlenecks

N

Inset C\.
/]

y 4

Legend

e Bottleneck
Congested Roadway

= Uncongested Roadway

or did not meet sample size

0o 5 10 20
- Viles

|
|
|
|
|
|
} = |nrix data not available
|
|
|
|
|

Segment County ‘ Length

ID |Road
1 | I-4NB Michigan Street to Robinson Street Orange 2.61 miles
2 | International Speedway Boulevard Williamson Boulevard to 1-95 Volusia 0.98 miles
3 |US17 Graves Avenue to French Avenue Volusia 0.24 miles
4 | Vine Street Hoagland Boulevard to Main Street Osceola 3.24 miles
5 | Osceola Parkway Old Dixie Highway to Michigan Avenue Osceola 1.26 miles
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District 7 SIS Bottlenecks
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Top Bottlenecks

ID ‘ Road County ‘ Length

Segment
1 | I-275NB Floribraska Avenue to 26™ Avenue Hillsborough 0.23 miles
2 |l-4wWB 15 Street to I-275 Hillsborough 0.86 miles
3 |1-275NB cvzzagﬁj::ggjgmdge to Hillsborough | 2.63 miles
4 |1-275SB I-4 to N Tampa Street Hillsborough 0.55 miles
5 |US19NB Whitney Road to FL 60 Pinellas 2.35 miles
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Strategic Intermodal System




