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74 GEORGIA DEPARTMENT OF TRANSPORTATION
VOLUME ONE: FREEWAY TRAFFIC SURVEY
SR 400 (Forsyth & Fulton Counties) - Morning
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Superscripts: 1Type 1 nested congestion (some days, not others).

TrafficQualityRating | A | B | €¢ | D | E F _

Density 10 ) 20 30 40 50 60 70
Light Moderate Heavy Congested

2Type 2 nested congestion (more severe in left or right-hand lanes). 4Type 4 nested congestion (partial length of segment).

80 90
Severely Congested
3Type 3 nested congestion (present only in the first or second half-hour period).
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SR 400 (Forsyth & Fulton Counties) - Morning

A

Congestion Type: Mainline Congestion

Frequency: Most Observations

Direction: Southbound

Location: Between SR 20 and McFarland Rd

Queue Length: 5 to 7 miles

Estimated Speed: 30 to 50 mph

Potential Cause(s): Traffic entering at Buford Highway and SR
141 appeared to contribute to the congestion; while congestion
persisted south of SR 141, traffic flow typically improved.

B

Congestion Type: Exit Ramp Queue

Location: Windward Parkway

Frequency: Intermittent

Direction: Northbound

Note: Congestion extended back into the right lane of SR 400; the
signal at the head of the ramp did not appear to be the capacity
constraint.

C

Congestion Type: Entrance Ramp Queue

Location: Mansell Rd

Frequency: Peak Hour

Direction: Southbound

Queue Population: 30 to 50 vpl

Number of Lanes:

Note: The head of the ramp queue was found where vehicles
merged into the mainline on SR 400; the lane drop (2 lanes to 1) on
the entrance ramp appeared to exacerbate the congestion.

D

Congestion Type: Entrance Ramp Queue

Location: Holcomb Bridge Rd

Frequency: Peak Hour

Direction: Southbound

Queue Population: 20 to 30 vpl

Number of Lanes: 2

Note: The head of the ramp queue was found where vehicles
merged into the mainline on SR 400; the lane drop (4 lanes to 2) on
the entrance ramp appeared to exacerbate the congestion.

E

Congestion Type: Entrance Ramp Queue

Location: Northridge Rd

Frequency: Peak Hour

Direction: Southbound

Queue Population: 30 to 50 vpl

Note: The head of the ramp queue was at the ramp meter; the lane
drop (2 lanes to 1) on the entrance ramp appeared to exacerbate
the congestion.

F

Congestion Type: Entrance Ramp Queue

Location: Abernathy Rd

Frequency: Peak Hour

Direction: Southbound

Queue Population: 20 to 40 vpl

Note: The head of the ramp queue was found where vehicles
merged into the mainline on SR 400.

G

Congestion Type: Mainline Congestion

Frequency: Most observations after 7:00 a.m.

Direction: Southbound

Location: Between SR 120 and SR 1-285

Queue Length: 11 to 13 miles

Estimated Speed: 20 to 50 mph

Potential Cause(s): Congestion was exacerbated by traffic
entering at the Mansell Rd, Holcomb Bridge Rd, Northridge Rd
and Abernathy Rd interchanges; on some days but not others,
congestion on the entrance ramps extended back onto the
arterial highways. Mainline congestion was most

severe between Haynes Bridge Rd and Holcomb Bridge Rd
where stop-andgo flow was found during the peak hour; traffic
flow typically improved south of Holcomb Bridge Rd where the
roadway widens from 3 lanes to 4.

H

Congestion Type: Mainline Congestion

Frequency: Most observations between 8:00 and 9:00 a.m.
Direction: Southbound

Location: Between Lenox Rd and |-85

Queue Length: 1 to 2 miles

Estimated Speed: 30 to 50 mph

Potential Cause(s): The head of the queue was found at the
merge into congested flow on [-85 at the SR 400 terminus.

SA

Congestion Type: Surveyed Cross Road Signal Queue
Location: SR 140

Frequency: Most Observations

Direction: Southbound

Queue Population: 20 to 60 vpl

Number of Lanes: 2

Note: During the peak period, southbound congestion
approaching SR 400 often extended back through one or more
upstream signal.

Traffic Quality Rating A B

C D E

Very Light ! Light !

Moderate

Congested Severe
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SR 400 (Forsyth & Fulton Counties) - Evening
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Superscripts: 1Type 1 nested congestion (some days, not others).

Traffic Quality Rating A [ B] c ] b | E F _
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zType 2 nested congestion (more severe in left or right-hand lanes). 4Type 4 nested congestion (partial length of segment).

90

[ N S

3Type 3 nested congestion (present only in the first or second half-hour period).
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SR 400 (Forsyth & Fulton Counties) - Evening

A

Congestion Type: Mainline Congestion

Frequency: Most observations before 6:30 p.m.

Direction: Northbound

Location: Between Windward Parkway and SR 141
Queue Length: 4 to 5 miles

Estimated Speed: 20 to 50 mph

Potential Cause(s): Factors contributing to the congestion
included: 1) the series of lane drops (4 lanes to 3 and 3 lanes
to 2) approaching McFarland Rd and; 2) traffic entering at
McFarland Rd.

B

Congestion Type: Entrance Ramp Queue

Location: McFarland Rd

Frequency: Intermittent

Direction: Northbound

Queue Population: 25 to 50 vpl

Note: The head of the ramp queue was found where vehicles
merged into the mainline on SR 400; the lane drop (2 lanes to 1)
on the entrance ramp appeared to exacerbate the congestion.

C

Congestion Type: Exit Ramp Queue

Location: Holcomb Bridge Rd

Frequency: Most Observations

Direction: Northbound

Number of Lanes: 1

Note: When congested, vehicles were queued in the right lane;
vehicles at the head of the ramp waited to merge into eastbound
flow on Holcomb Bridge Rd. Congestion typically extended back
into the right lane of SR 400; thru-traffic on SR 400 appeared to
bypass the queue without delay.

D

Congestion Type: Exit Ramp Queue

Location: Northridge Rd

Frequency: Most observations before 6:00 p.m .
Direction: Southbound

Queue Population: 20 to 40 vpl

Number of Lanes: 2

E

Congestion Type: Exit Ramp Queue

Location: Northridge Rd

Frequency: Peak Hour

Direction: Northbound

Queue Population: 20 to 40 vpl

Number of Lanes:

Note: The head of the queue was found in the right turn lane at
the head of the ramp.

F

Congestion Type: Mainline Congestion

Frequency: Most observations

Direction: Northbound

Location: Between the Glenridge Perimeter Connector and
Northridge Rd

Queue Length: 5 to 6 miles

Estimated Speed: 15 to 50 mph

Potential Cause(s): Congestion appeared to be exacerbated by
traffic entering the mainline from Glenridge Perimeter Connector,
I-285 and Abernathy Rd.

G

Congestion Type: Entrance Ramp Queue

Location: Abernathy Rd

Frequency: Peak Hour

Direction: Northbound

Queue Population: 30 to 50 vpl

Note: The head of the ramp queue was found where vehicles
merged into the mainline on SR 400; the lane drop (2 lanes to 1)
on the entrance ramp appeared to exacerbate the congestion.

H

Congestion Type: Mainline Congestion

Frequency: Most observations before 6:00 p.m.

Direction: Southbound

Location: Between Abernathy Rd and 1-285

Queue Length: 1 to 1.5 miles

Estimated Speed: 30 to 50 mph

Potential Cause(s): The head of the queue was found on the
ramp to 1-285 (westbound); congestion typically extended back
into the right (and eventually across all lanes) of SR 400.

SA

Congestion Type: Surveyed Cross Road Signal Queue
Location: SR 140

Frequency: Intermittent

Direction: Northbound

Queue Population: 20 to 30 vpl

Number of Lanes: 3

SB

Congestion Type: Surveyed Cross Road Signal Queue
Location: SR 140

Frequency: Intermittent

Direction: Southbound

Queue Population: 20 to 40 vpl

Number of Lanes: 2

Traffic Quality Rating A B

C D E

Very Light ! Light !

Moderate Congested Severe
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Fall 2010
I-575 (Cherokee & Cobb Counties) - Morning
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Superscripts: 1Type 1 nested congestion (some days, not others).

Heavy

50 60 70 80 90
Congested Severely Congested

3Type 3 nested congestion (present only in the first or second half-hour period).

2Type 2 nested congestion (more severe in left or right-hand lanes). 4Type 4 nested congestion (partial length of segment).
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I-575 (Cherokee & Cobb Counties) - Morning

A

Congestion Type: Mainline Congestion

Frequency: Most Observations

Direction: Southbound

Location: Between Sixes Rd and I-75

Queue Length: 4 to 11 miles

Estimated Speed: 20 to 50 mph

Potential Cause(s): During the peak period (7:00-8:30 a.m.), the tail of the queue on I-575 was typically found between Towne Lake
Pkwy and Sixes Rd. Factors contributing to the congestion were: 1) traffic entering at the interchanges along this section of I-575
appeared to exacerbate congestion and; 2) the geometrics of the road (sharp bends).
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Fall 2010
I-575 (Cherokee & Cobb Counties) - Evening
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Superscripts: 1Type 1 nested congestion (some days, not others).

3Type 3 nested congestion (present only in the first or second half-hour period).

2Type 2 nested congestion (more severe in left or right-hand lanes). 4Type 4 nested congestion (partial length of segment).
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I-575 (Cherokee & Cobb Counties) - Evening

A

Congestion Type: Entrance Ramp Queue

Location: SR 92

Frequency: Intermittent

Direction: Northbound

Queue Population: 20 to 25 vpl

Number of Lanes: 2

Note: The head of the queue was found at the ramp meter.

B

Congestion Type: Mainline Congestion

Frequency: Most Observations

Direction: Northbound

Location: Between I-75 and SR 92

Queue Length: 4 to 6 miles

Estimated Speed: 20 to 50 mph

Potential Cause(s): Factors contributing to the congestion were: 1) traffic entering at the Barrett Parkway, Chastain Rd and Bells Ferry
Rd interchanges and; 2) the geometrics of the roadway (sharp bends).

C

Congestion Type: Cross Road Signal Queue

Location: Chastain Rd

Frequency: Intermittent

Direction: Eastbound

Queue Population: 20 to 30 vpl

Note: The queue was found in the two left-turn lanes at the ramp to I- 575 (northbound).
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Fall 2010

1-675 (Dekalb/Clayton & Henry Counties) - Morning
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Superscripts: 1Type 1 nested congestion (some days, not others).

3Type 3 nested congestion (present only in the first or second half-hour period).

2Type 2 nested congestion (more severe in left or right-hand lanes). 4Type 4 nested congestion (partial length of segment).
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I-675 (Dekalb/Clayton & Henry Counties) - Evening

6:00 - 7:00 p.m.

5:00 - 6:00 p.m.

4:00 - 5:00 p.m.
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Congestion Type: Mainline Congestion
Frequency: Peak Hour

Direction: Southbound

Location: Between Ellenwood Rd and
SR 42

Queue Length: 1 to 2 miles

Estimated Speed: 40 to 50 mph
Potential Cause(s): Lane drop (3 lanes
to 2) at Double Bridge Rd

Ellenwood Rd

Stockbridge Hwy

Congestion Type: Exit Ramp Queue
Location: Stockbridge Hwy

Frequency: Intermittent

Direction: Southbound

Queue Population: 20 to 25 vpl
Number of Lanes: 1

Note: When congested, the queue was
found in the left-turn lane at the head of
the ramp
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SA

Congestion Type: Surveyed Cross Road Signal
Queue

Location: SR 138

Frequency: Most Observations

Direction: Eastbound

Queue Population: 20 to 30 vpl

Number of Lanes: 2

Traffic Quality Rating I A

B| c [ b | E |

F

Density 10

Superscripts: 1Type 1 nested congestion (some days, not others).

20 30
Light Moderate Heavy

% Congested 60
3Type 3 nested congestion (present only in the first or second half-hour period).

70 80 90
Severely Congested

2Type 2 nested congestion (more severe in left or right-hand lanes). 4Type 4 nested congestion (partial length of segment).
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1-985 (Hall & Gwinnett Counties) - Morning
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Superscripts: 1Type 1 nested congestion (some days, not others). 3Type 3 nested congestion (present only in the first or second half-hour period).

2Type 2 nested congestion (more severe in left or right-hand lanes). 4Type 4 nested congestion (partial length of segment).



Fall 2010 PERFORMANCE RATINGS | 85
1-985 (Hall & Gwinnett Counties) - Evening
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APPENDIX A A 1
METHODOLOGY AND TRAFFIC QUALITY RATING SYSTEM

APPENDIX A, VOLUME ONE

PROCEDURE FOR DETERMINING FREEWAY LEVEL-OF-SERVICE

Introduction

Overlapping aerial photography can document many useful characteristics of traffic flow on highway
networks. The photographs can be invaluable for screening problem sites, winning support for ideas,

and explaining decisions to others. If formal rules and procedures are applied to the analysis of aerial
photographs, the photography can provide a cost-effective basis for periodically rating the performance of
large highway systems on a link-by-link basis.

Background

On motorized vehicle highways, traffic flow is normally measured in terms of three basic parameters:
volume, speed, and density. These parameters are related mathematically such that, if only two are known,
the third can be calculated (volume equals speed times density). Other useful flow parameters related to
speed are travel time and delay between specific points on a system.

The Highway Capacity Manual (HCM), updated in 2010 by the Transportation Research Board of the
National Research Council, is an authoritative governmental resource that has established a simplified
concept by which the performance of all types of transportation facilities can be described and compared.
This concept is called level of service, or LOS. For each type of facility, a single traffic flow parameter — the
one deemed most appropriate by the committee that publishes the manual — is chosen to be the basis for
defining six rating categories. These categories are represented by the letters “A” through “F”, ranging from
the most favorable rating of LOS A (indicating high service quality associated with lightly-used facilities) to
the poorest rating of LOS F (indicating a facility burdened by congestion or other undesirable performance
characteristics). This LOS system, introduced in 1965 version of the HCM and revised periodically since,
has been widely adopted for evaluating existing highway systems and planning future improvements.
Because six LOS classes are easier to understand than tables of numbers, LOS has been widely used in
the political process. In some jurisdictions, LOS standards are even found in legislation attempting to guide
facility planning or control real estate development.

Uninterrupted-flow highways (grade-separated highways without signals)

Summary

The defining parameter for HCM LOS on freeways and other uninterrupted-flow highways is the density
of traffic flow (in units of passenger cars per lane per mile). Density was chosen as the basis for HCM
LOS because, when traffic flows without interruption, traffic density relates mathematically to both speed
and volume. This means that a single LOS measure based on density provides not only general speed
information, but also provides an approximation of how heavily the facility is utilized. It also indicates where
demand has exceeded capacity, resulting in congestion and delays. (Speed is less desirable as a defining
basis for LOS because uninterrupted-flow highways can process high volumes of traffic at high speeds;
ratings based on speed alone might not differentiate clearly between facilities that were heavily or lightly
utilized.) The most common way to determine LOS on an existing freeway is to measure the speed and
volume of the traffic, and then calculate the density. Another method is to determine density directly from
aerial photographs, which allows for cost effective data collection across very large highway networks.
(This also affords the other benefits of aerial photography, which often shows the underlying causes of
congestion as well as conditions on interchange ramps, merges and crossroads.) Accordingly, when
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Skycomp evaluates the performance of uninterrupted-flow highway facilities, Skycomp derives traffic densities
from aerial photographs and then determines density-based HCM LOS ratings.

As discussed above, the LOS rating system uses the letters “A” through “F” to describe traffic conditions: LOS
“A” represents superior traffic conditions (very light traffic), while LOS “F” represents poor traffic conditions
(congested flow involving various degrees of delay). These letters are assigned based on how densely cars
are traveling on the road. Research has shown that for all densities below 40 pcplpm, vehicles generally move
at or close to normal highway speed; LOS “A” through “E” represent these densities according to the following
table (pcplpm):

LOS “A”: densities from zero to 11 (very light traffic);

LOS “B”: densities from 12 to 18 (light to moderate traffic);

LOS “C”: densities from 19 to 26 (moderate traffic);

LOS “D”: densities from 27 to 35 (moderate to heavy traffic);

LOS “E”: densities from 36 to approx. 45 (heavy traffic, but still at speeds close to free-flow)

At densities greater than 40, speeds typically decrease and traveler delays are incurred. Because flow at all
densities greater than 46 (approximately) are regarded as LOS “F”, this report attaches actual densities to all
LOS “F” ratings. Accordingly:

LOS “F”:

* Densities from 46 to 60 indicate delay involving minor degrees of slowing; average speeds usually
range between 50 and 30 mph;

* Densities from 60 to 80 indicate traffic flow at average speeds usually ranging between 40 and 15 mph;

* Densities from 80 to 100 indicate congested traffic flow, with some stopping possible; average speeds
usually range between 10 and 25 mph;

* Densities above 100 indicate severe congestion, with considerable stop-and-go flow likely. For
reference, densities above 120 almost always indicate the presence of unusual events (accidents,
roadwork, etc.). The practical maximum value for density measurements is 180; the theoretical
maximum value is 264 (at 20 feet per vehicle).

Data Reduction Procedures

From overlapping time-stamped photographs, densities by highway segment were determined by manual
counts taken along the entire segment length. Vehicles were classified as cars, trucks, buses, or tractor-trailers
when counted; later, passenger-car equivalents (pce’s) were derived according to the following table:

Vehicle type: PCE’s:
cars 1
buses 1.5
trucks 1.5
tractor-trailers 2.0

Data that were atypical due to roadwork or to known or suspected incidents were coded for exclusion from the
averaging process. All data were then entered into a microcomputer database program, which performed the
following tasks: 1) samples were grouped by time slice; 2) average densities were calculated; and 3) densities
were converted into service levels “A” through “F”. The computer then prepared matrices showing each
averaged service level rating plotted by time and highway segment. These data matrices were then copied into
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the traffic quality tables, which are provided in this report.

In the tables, all LOS F conditions (congested traffic flow) have been darkly shaded; this permits

quick identification of locations experiencing demand at levels exceeding capacity. Because LOS “F”
encompasses a wide range of densities, the actual density values are entered next to the “F”; using the
travel characteristics in the density ranges provided above, the nature of the flow in LOS F segments can
be determined.

While examining the photography, analysts also identified side streets and on/off ramps that were
congested. Where these problems were recurring, descriptive narratives were prepared.

Note regarding nested congestion:

While examining the photography, analysts also identified a condition known as “nested congestion”.
This occurs where density values calculated by the procedures described above do not reflect all of the
congestion that was present in the photography. This happens because density values are averages, and
where segments are only partly congested — for example, only traffic in the right lane is congested — the
count of all vehicles in all lanes produces a density value that is below the threshold for “congestion”.

In effect, counts from non-congested travel lanes “dilute” the counts from congested lanes. Actually,
congestion can vary within a specific segment in one of four basic ways; therefore, four types of nested
congestion are routinely identified:

Type 1: a segment is congested on some survey dates but not others;

Type 2: congestion is found in some travel lanes but not others;

Type 3: congestion is consistently found in just one 30-minute half of a given one-hour time slice (say from
5:00 to 5:30 p.m. when the average density value reflects 5:00 to 6:00 p.m.);

Type 4: congestion extends only for part of the length of a segment.

Because this is a macro-level survey program, the procedure is to produce one mathematically-derived
performance rating per segment per hour per direction, for thousands of surveyed segments. Our analysis
is limited to identifying locations where nested congestion was found, using a superscript to identify Types
1, 2, 3 and/or 4. Those superscripts can be found throughout the tables of this report.
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B-9

Van Aerde Single Regime Model

Speed (mph)

80

Speed Calibration
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Density Calibration
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