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SUMMARY

When a traffic signal’'s malfunction monitoring tirdetects a problem with a
traffic signal such as the simultaneous displaygoéen indications to conflicting
movements or loss of power to some signal headssignal is automatically placed into
flash mode as a safety precaution. Signals cae ké#her red/red malfunction flash,
where all vehicles facing a flashing red signal arelrequired to stop before entering the
intersection, or they can have yellow/red malfumctiflash, where only vehicles on the
minor street facing a flashing red signal and aguired to stop. At an individual
intersection, only one of these modes of flashiag be used during malfunctions; the
mode cannot change by time of day or day of week.

In addition to malfunction flash mode, signals catentionally be placed into
flash for a variety of reasons. One common and-stetlied use of flashing operation is
during low-volume, nighttime conditions when sigmedrrants are not being met. The
results of studies of these conditions, though.ehiawited applicability to malfunction
flash. Malfunction flash can occur during peakip#s when volumes are much higher
than overnight conditions, and malfunction flasihreat be eliminated (many studies of
programmed nighttime flash have recommended whisraitd is not appropriate to use).

A review of traffic engineering manuals and a syref agencies responsible for
the maintenance and operation of traffic signal®ated that little formal guidance with
regard to flash mode choice during malfunctionstsxi In most agencies, the choice is
made based solely on engineering judgment. ThmuigGeorgia and most of the US,

yellow/red flash is favored because it is beliet@tie more operationally efficient.
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This study analyzed traffic operation at 34 insenof yellow/red malfunction
flash and 9 instances of red/red malfunction flaskhe Atlanta, Georgia area. A high
level of driver confusion exists at such intersatéi The rate at which through major
street drivers (i.e. those facing a flashing yelleignal) stopped exceeded 75 percent at
some yellow/red flash intersections. This creaesafety hazard for other major street
drivers who are not expecting vehicles to stop, fmdninor street drivers who cannot
tell what type of control is being presented tosesrdraffic or do not understand that
vehicles are not required to stop when approactanflashing yellow indication.
Furthermore, high stopping rates at a flashingoyelsignal eliminate many of the
operational benefits that yellow/red flash is assdro have over red/red flash.

Based on the findings of this study, the use dfresl flash should be the primary
flash mode and possibly used exclusively. Reqgiah vehicles to stop will improve
safety conditions and not have large operationghicts at intersections where a majority
of major street vehicles are already stopping #éshing yellow signal. There may be
some situations where yellow/red flash is an aa#ptmalfunction flash mode however
additional measures would be required at thosesettions to address potential driver
confusion. There is no ideal flash mode and neittesh mode is preferred in
comparison to normal signal operation, but the meatf malfunction flash makes it
impossible to completely eliminate. However, tlestistrategy to reduce the safety and
operation impacts of malfunction flash mode is tleduction in its occurrence and

minimizing its time frame when it does occur.
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CHAPTER 1

INTRODUCTION

The United States has more than 260,000 traffioads controlling vehicular

activity at roadway intersections [1]. Significardsources have been invested in

operational and safety improvements at signalingéersections. Technologies such as

actuated traffic signals and coordinated traffignais have been developed to reduce

delay and increase capacity. Yellow and all-reghicdnce intervals are designed to

reduce the number of drivers that will pass throtigh intersection on a steady red

indication. These innovations, as well as mangisthare dependent upon a traffic signal

operating in normal, green/yellow/red mode.

The alternative to normal operation of trafficrets is flashing operation. There

are four primary categories of flashing operati®h |

Programmed — scheduled, usually during periodswfolume,

Police panel — manually initiated at a controllabinet, usually so an officer can
direct traffic by hand,

Technician — manually initiated at a controller io@h, usually so a technician can
perform maintenance on signal equipment,

Malfunction — automatically initiated by the sigisaialfunction monitoring unit.

Under any of these scenarios, there are two sexgyoél indications that can be

displayed to drivers. One option is to have sigmeédds for all approaches flash red

(red/red flash), and the other is to have signadedor the major road flash yellow and

signal heads for the minor road flash red (yelled/flash). The meaning of flashing



yellow and flashing red signals is regulated by ldgal code of each state, but state to
state differences are minor. Georgia law, state8dction 40-6-23 of the Unannotated
Georgia Code [3], is typical of most state laws:

“When a red lens is illuminated with rapid interterit flashes, drivers of vehicles

shall stop at a clearly marked stop sign... ... Whereltooy lens is illuminated

with rapid intermittent flashes, drivers of vehglenay proceed through the
intersection or past such signal only with caution.

Little guidance is available with regard to théeston of flash mode. The 2003
Manual of Uniform Traffic Control Devices (MUTCDJ] essentially avoids the issue by
allowing both. In Section 4D.11, guidance states:

“When a traffic control signal is operated in th@shing mode, a flashing yellow

signal indication should be used for the majoretti@nd a flashing red signal

indication should be used for the other approaahdsss flashing red signal
indications are used on all approaches.”

In practice, yellow/red is the default flash maadection in most states, including
Georgia. Red/red is generally used under spet@lrastances, such as the intersection

of two large roads, unusual geometry, or a laclkight distance. These decisions are

made with engineering judgment on a case-by-casis.ba

1.1 Study Need
Previous studies of flashing traffic signal opemathave largely focused on
program flash. This type of flashing operationuged almost exclusively during late
night and early morning hours when traffic volunage very low. Using a variety of
techniques, primarily accident data and simulatimodels, many of these studies have

recommended the conditions under which programhfiasappropriate. Malfunction



flash can occur at any time of day, under any deim@onditions that exists at the
intersection. Thus, driver response, as well ai¢roperations, may be fundamentally
different than under program flash. Malfunctioast can also not be eliminated as it is a
failsafe mode, so the recommendations of many pusvistudies (i.e. when to use
program flash and when to not use it) are not apple.

Previous studies generally assumed that all drivesuld stop when facing a
flashing red indication and no drivers would stopew facing a flashing yellow
indication. Few studies attempted to validate éhassumptions by observing driver
behavior at flashing signals, and driver surveygehadicated that many drivers are not
aware of the meaning of flashing yellow and flaghred indications. If a significant
percentage of drivers do not stop at flashing rgdads or stop at flashing yellow signals,
traffic operations may be quite different than poeg studies have suggested. This
confusion would also create safety risks at int#rges operating under malfunction
flash.

This thesis is the second part of larger, threegaject. The first part, Bansen’s
Evaluation of Traffic Operations at Intersections in Malfunction Flash Mode [2],
developed measures of effectiveness for trafficapens at intersections operating under
malfunction flash control and a computer prograntréek vehicle movements at such
intersections. This was done with a small fieldadat collected at malfunction flash
controlled intersections in the Atlanta area. Tpdstion of the project uses Bansen’s
computer program to analyze a much larger datagkfpeopose a policy stating which
flash mode (yellow/red or red/red) should be usedingersections under various

conditions based on both Bansen’s measures ofteH#eess (MOEs) and additional



MOEs. A model of the stopping rate of vehiclesiigca flashing yellow signal is also
developed in this part of the project. A third tpaf the project will simulate traffic
operation at malfunction-flash controlled intersats$ using the stopping rate model as a

means of comparing yellow/red and red/red flaslopgration.

1.2 Study Objective
The purpose of this study is to propose a polmyffash mode choice during
traffic signal malfunction events. There are thpmessible policies: exclusive use of
yellow/red flash, exclusive use of red/red flashuse of both modes with the selection at

a particular intersection based upon criteria idieatin this study.

1.3 Study Overview

The primary focus of this study was the collectemd analysis of field data.
Traffic operations at malfunctioning traffic sigealere recorded with a video camera at
intersections in the Atlanta, Georgia area. Flaglsignals were located by members of
the research team in their everyday travels anttamlies and friends notified team
members via cellular telephone of any flashingfitadignals they encountered. The
video footage was then returned to the lab, pr@ckssth a computer program developed
in previous portion of this study, and analyzedgn8ls were never intentionally placed
into flash due to the safety risks associated flgishing operation.

As the ultimate goal of this project was to prapaspolicy for flash mode choice
during malfunction events, it was important to sd®t policies may already exist with

regard to flashing operation in general. A revieW all readily accessible state



documentation related to flashing operation wasdooted, as well as a survey of
agencies responsible for the maintenance and opeatttraffic signals. A summary of

each section of the report is included below.

1.3.1 Literature Review

The literature review discussed in Chapter 2 of teport has two main sections.
The first is a review of previous studies of flaghoperation of traffic signals. Most of
these studies were of late night and early morpnogram flash, which is used under low
volume conditions. No studies of traffic operaiamder malfunction flash were found.
The second portion of the literature review is msary of flashing signal regulation and
guidance found in state MUTCDs and state traffigie@ering manuals. Much of this

material is also focused on program flash.

1.3.2 State of Practice Survey

A survey was sent to every agency in Georgia mhaintains traffic signals, as
well as select agencies across the country. Tingopa of the survey was to identify
current practices for several issues related &hitey operation including the frequency
of malfunction flash, causes of malfunction flaabgency notification of and response to
malfunction flash, and flash mode (yellow/red od/red) selection criteria. The results
of the survey are summarized in Chapter 3 and pteden more detail in Appendices A

and B.

1.3.3 Field Data Collection and Processing



Chapter 4 presents an overview of the field datdecion process and the
analysis program developed by Bansen. A summaitlyeoflataset itself is included, with
more information provided in Appendices C and he Thapter also includes the details
of a quality control program used to ensure aceupmbcessing of field data by the

various members of the project team.

1.3.4 Field Data Analysis

The heart of this thesis is the analysis descrihedhapter 5. The emphasis of
the analysis is the rate at which drivers choosstdp at flashing yellow and flashing red
signals. The stopping rate at flashing yellow algrnvaried widely from intersection to
intersection, and a number of variables were stutbeidentify the characteristics of an
intersection that best predict major street (thgtfacing a flashing yellow signal)
stopping rate. Stopping rates on the minor staeet at red/red intersections were also

studied.

1.3.5 Modeling

One of the primary findings of the operational gam was that a large number of
drivers facing a flashing yellow signal chose tmpst The rate at which stopping occurred
varied greatly from one study location to anotlard a logit model was developed to
predict the probability of a major street drivesgiing at a yellow/red intersection based
on the presence or absence of a minor street eedund the volume ratio between the two

streets. The model is presented in Chapter 6.



CHAPTER 2

LITERATURE REVIEW

Since the invention of the traffic signal in tharlg part of the 20 century,
research has been conducted to analyze driver loelaand traffic operation at signalized
intersections. This research has been used abattie for traffic signal policies and
standards, such as those found in the Manual ofoumi Traffic Control Devices
(MUTCD) and various state-level documents. Muclhis research has been focused on
normal, green/yellow/red operation of signals.hds always been recognized, though,
that traffic signals can also be operated in flasiue. Some flash mode-related research
has been conducted, primarily with a focus on mogflash. Program flash is scheduled
to occur by time of day, usually during overnigburs when traffic volume is low.

The purpose of most program flash studies has teedetermine when the use of
program flash is appropriate [5-11]. This has bdene by analyzing accidents rates at
signalized intersections operating under programshfland comparing them to accident
rates at signalized intersections operating unaemal signal control. Some studies
have also used models to compare various signahtipe modes, such as pre-timed,
actuated, yellow/red flash, and red/red flash [5,& the models, it has always been
assumed that all vehicles stop at a flashing rgdasiand no vehicles stop at a flashing
yellow signal. These studies have found that eiffesh mode usually results in less
delay and less fuel consumption than pre-timeccturaded control. Since the simulations
have been based on low-volume conditions that deoneet signal warrants, these results

are not surprising.



Although program flash studies represent most efkiowledge base of flashing
operation, the ability to apply these findings talfunction flash situations is somewhat
limited. Malfunction flash cannot be eliminated, safety-based studies recommending
the elimination of program flash in specific siioas cannot be generalized to
recommend the elimination of malfunction flash ipesific situations. Safety-based
studies examining differences between the two maddish (yellow/red and red/red)
would be useful, but little research has been dorikis area. The results of simulation-
based studies should be applied to malfunctionhflsisuations with caution as the
simulations are based on low volume conditions #redriver behavior assumptions
have not been verified with field observations.

A handful of states have state specific MUTCDs treo traffic engineering
manuals that address flashing operation. As nhasihihg operation research has focused
on program flash, so has most flashing operatidicyp@nd guidance. Much of this

documentation provides little or no guidance webard to the mode of flash.

2.1 Previous Studies of Flashing Operation
Summaries of previous studies of flashing openatind major findings of those
studies are presented in this section. Many ofdlstudies were also summarized by
Bansen in the first phase of this project, so resadee referred to his workyaluation of
Traffic Operations at Intersections in Malfunction Flash Mode, [2] for a more thorough
discussion of some previous studies. Includedvibelce summaries of the two major

studies of flashing operation that have been caredi@as well as several smaller studies.



2.1.1 Federal Highway Administration (1980)

In the late 1970’s, the Federal Highway Administra sponsored several studies
of traffic signal operations collectively entitlddSudy of Clearance Intervals, Flashing
Operation, and Left-Turn Phasing at Traffic Sgnals. Volume three of this study [5],
which was conducted by the San Francisco-area TdM, covers flashing operation.
The objectives of the study were to answer th@walhg two questions:

* “Under what circumstances should traffic signals dperated in a

flashing mode?

* Where flashing operation is used, when should vteha yellow/red

pattern and when should it have a red/red pattdfi?”

In order to answer these questions, the followewuiphiques were used:

» “Aliterature review of standards and past reseataties

» Areview of applicable state laws

* A questionnaire to state and local traffic engises¥garding their
practice and personal experiences

* A questionnaire to drivers regarding their undewdiag of flashing
operation

» Field studies of operations and safety

* An analysis of the effects of flashing operationfoal consumption,
vehicle emissions and signal costs

* An analysis of analytical models that can be usegrédict the effects
of flashing and regular signal operation” [5]

The literature review summarizes documents datenxck lio the 1934 MUTCD.
Early literature recommended the use of flash &peék hours as a means of reducing
delay. Beginning in the 1960’s, though, studiegdmeto find that converting signals
from flashing to normal operation reduced accidetés during the periods in which
flash mode had been used. Literature discussasi finode choice was also reviewed.
The vast majority of guidance documents (such aewctiand previous editions of the
MUTCD and traffic engineering handbooks) favor tiee of yellow/red flash. The

authors of the FHWA study acknowledge that yelled/is a more efficient means of



traffic control than red/red, but they also fedlttbafety is “probably the most important
consideration in choosing the type of flashing apien” [5]. Unfortunately, no studies

comparing safety at yellow/red and red/red flasimtrmdled intersections had been
conducted at the time the FHWA was written.

The survey of agencies that maintain traffic signedceived 250 responses.
These agencies represented states, large and d@tres| and counties. A majority of
agencies reported the use of program flash. A mtpjalso reported having no warrants
for the use of flashing operation and having cotellioo studies within their jurisdiction
of the effects of flash on traffic operation or igent rates. One hundred forty seven
agencies reported the use of yellow/red flash exedly, 20 reported the use of red/red
flash exclusively, and 37 reported the use of algpation. Red/red and combination
were most common in the far west. This was alsoréigion where late night program
flash was the least common.

The survey of drivers received 352 responses atdibierent locations across the
US. Participants were shown a five foot tall iaffignal that was manually placed into
different modes of operation. Although the measiofflashing yellow and flashing red
indications were clear to a majority of driverse #ctions of cross-street traffic were not.
This creates the potential for a dangerous sceamdich a driver enters an intersection
while cross traffic is approaching but the croséfic does not stop because it is facing a
flashing yellow signal. The responses to questiaiated to flashing operation are
shown in Figure 2.1. Numbers shown are perceniagesws indicate the correct

response.
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PART

5.

2. FLASHING TRAFFIC SIGNALS

In front of you is a traffic signal. Pretend that it is
at an intersection. As you approach this flashing yellow
signal, what must you do?

c3

1.[gg])Slow down and proceed through the intersection with
caution.

2. 10 Stop before entering the intersection and yield to
crossing traffic before proceeding.

At this same signal, what do you expect traffic on the
cross-street to do?
C4
1. 73 Slow down and proceed through the intersection with
caution,.

Stop before entering the intersection and yield to

1°%] me and other crossing traffic before proceeding.

3. Y I cannot tell from looking at the traffic signal
what they will do.

Here is another way a traffic signal may operate at an
intersection. As you approach this flashing red signal,
what must you do?

cs
1.[ 3] Slow down and proceed through the intersection
with caution.

2. Stop before entering the intersection and yield to
97 crossing traffic before proceeding.

At this same signal, what do you expect traffic on the
cross-street to do?

[
3 Slow down and proceed through the intersection with
391 caution.

[ %]
-

Stop before entering the intersection and yield to

28| me and other crossing traffic before proceeding.

3 3. 33 I cannot tell from looking at the traffic signal

what they will do.

Figure 2.1 Responses to FHWA Driver Survey [5]
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Field studies of accidents, conflicts, violatiprspot speed, and stopped time
delay were made at 94 locations. The majority werdlorthern California, but some
were in other parts of the county. The study waslacted in a before-and-after format;
data under normal and flashing modes was capturegheh intersection. Flashing
yellow/red operation was found to “significantlycnease the hazard of driving at night.”
[5] Exceptions to this were intersections where tajor street to minor street volume
ratio was 3 to 1 or more, and intersections whieeenbajor street volume was less than
200 vehicles per hour during flash. Accidentsgateintersections that flashed red/red
were no higher than accident rates under normaktipa. The violation study was less
conclusive because it is impossible to violateasting yellow signal. Speed studies
found average approach speed changes of less tigamite per hour when signals were
converted from normal to either flashing yellowflashing red operation. Under the low
night time volumes studied, yellow/red flash proelditess delay than any type of regular
operation and red/red produced less delay thampdtcontrol but more delay than fully
or semi-actuated control.

The conclusions identified by the authors basethenesults of the study are:

* Yellow/red flash is acceptable when the major $tre@ume is less than 200
vehicles per hour

* Above 200 vehicles per hour, yellow/red flash idyoacceptable if the major
street to minor street volume ratio is 3:1 or more.

» Accident rates should be monitored at locationsrevflash is used and if certain
thresholds are exceeded flashing operation shauliiminated.

* Red/red flash should not be programmed as an atteento normal operation

12



Additionally, the authors made several recommendatibased on past studies
and engineering judgment:

* Yellow/red flash should not be used at intersectiamere minor street drivers
have a restricted view of major street traffic

* Yellow/red flash may be used at any intersectioenelstopping for an extended
period of time (at a steady red signal) would maiteers subject to assault

* Red/red flashing operation is reasonable for enmengsignal operation (such as
a controller malfunction), emergency vehicle orlro@d preemption, or
transitional period prior to normal operation ofnawly installed signal at an

intersection previously controlled with a four-wstpp.

2.1.2 Texas Transportation Institute (1993)

The second major study of flashing operation thest heen conducted thus far
was performed by the Texas Transportation Instiflitd) for the Texas Department of
Transportation and the Federal Highway Administrafi6]. The findings of this report
were subsequently summarized in ITE Journal [7] @rahsportation Research Record
1421 [8]. The objectives of the study were the samthe objectives of the FHWA study
[5] - to determine when flashing operation shouéd used and, when it is used, what
mode should the flash be.

The study begins by listing common applicationflaghing operation [6]:

* Low-volume periods
» As part of signal installation

» Prior to signal removal

13



» Emergencies (this encompasses controller malfumetmd technician flash)
* Adverse weather

* Railroad preemption

» School areas

Following this is a literature review of previousidies of flashing operation, of
which the FHWA study [5] is acknowledged as the toasnprehensive. Most previous
studies have examined accident rates at signadggroned to flash during low volume
overnight hours. Based on volume, volume ratiogetof night, and other factors, studies
have created guidelines for when and where theuashing operation is appropriate.
Most studies have not considered the mode of flash.

Two surveys were conducted — one of flashing prastin Texas, and the other of
flashing practices during inclement winter weathd@wenty eight agencies in northern
portions of the US responded to the winter flaslsiggmal survey. Five of these agencies
reported that they put some of their signals ihasif when snow or ice is present. The
purpose of doing so is to reduce the number ofcketithat have to start and stop on icy
pavement. Overall, winter weather flash does ppear to be common and may create
additional safety hazards. Intersections with stgeades that would make braking
difficult seem to benefit the most from winter waat flashing operation.

Operation analysis of intersections operating &shl mode was conducted using
two microscopic simulation models: TEXAS and TRNETSIM. The scenarios
modeled are shown in Table 2.1, and the capabilitfehe models themselves are shown

in Table 2.2. As the study was designed with mogrflash in mind, high volumes
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representative of peak or other daytime periodsewet simulated and the results may

not be applicable to these situations.

Table 2.1 Scenarios Used in TTI Simulation Models]

Type of Signal Control Geometrics Type of Intersection | Volume Categories(vph)
(Major St. x Minor St.) Control Major St. | Minor St.
Red/red flashin‘g 5 lanes X 4 lanes Isolated 0-125 0-125
Yellow/red flashing 5 lanes X 2 lanes System 126-250 126-250
Pretimed 4 lanes X 2 lanes Diamond 251-500 251-500
Actuated 2 lanes X 2 lanes

Table 2.2 Capabilities of Software Used in TTI Simlation Models [6]

TCapabilitées I NETSIM Model TEXAS Mode}___
Stochastic_
Yellow/Red Flashing
Red/Red Flashing
Pretimed

Fully Actuated
Semi-Actuated
Isolated Intersection

|| Signal System

SN

SISINTS

<

SISISISNS

. —

The simulations were not calibrated with any fieldta collected at flashing

signals, and complete compliance with control deviwvas assumed. The authors feel
that this may overestimate delay (as real driveag ohoose to not stop at a flashing red
signal on the minor road, or the major road in ¢hse of red/red flash). Although not
discussed in the report, it is also possible tle¢aydat yellow/red flash intersections may
be underestimated if real drivers choose to stdfastiing yellow signals. Red/red flash

(in comparison to normal operation) was found ttuce delay only at large (5 lane by 4
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lane or 5 lane by 2 lane) intersections with pretinsignals where volumes were less
than 50 percent of the MUTCD volume warrant. Ywfied flash was found to reduce
delay at all pretimed signals and at actuated sgwhen the intersection was large (5
lane by 4 lane or 5 lane by 2 lane), the majorestte minor street volume ratio was
greater than three, and volumes were less tharis@p: of MUTCD warrants.

In conclusion, the authors feel there are no fpaldr circumstances where it is
clearly advantageous to use flashing operatioeausof normal operation.” [6] Based
on the results of their study and previous studiesjgh, circumstances where flashing
operationmay be more advantageous than normal operation are:

* Railroad preemption

» As part of signal installation

* Prior to signal removal

» Controller malfunction

* During maintenance or construction
» Certain low-volume scenarios

Regarding the mode of flash, yellow/red should @esaered if the major street
to minor street volume ratio is greater than ttanee adequate sight distance is available.
Red/red should be considered if the major stregtitmr street volume ratio is less than

three or if adequate sight distance is not avaslabl

2.1.3 Portland, Oregon (1986)

Akbar and Layton [9] conducted a study of accideés at 30 intersections in

Portland, Oregon that utilized flash during low wole periods. The study was
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conducted in “before and after” fashion, where dewt rates under normal and flashing
operation at the same intersections were compdfsh had been implemented at these
intersections “in accordance with accepted gui@slin The study suggests that the
intersections were all flashed yellow/red, howevbis is never explicitly stated.
Intersections were compared based on volume rasimset classification, types of
approaches, approach speed limits, and parkingtomm&l Flashing operation was found
to be unsafe at major street to minor street voltaties of 2.0 to 4.0, but safe above and
below this range. Arterial/local intersections evéound to be safer under flash control,
while arterial/collector, collector/local, and ldtacal all had higher accident rates under
flash. At collector/collector intersections, thec@ent rate was virtually unchanged.
Two-way/one-way street intersections had lowerderd rates under flash control, while
two-way/two way and one-way/one-way had higher e rates. Speed limit and
parking condition results were inconclusive. Ollethe study found an increase in the
rate of accidents and the severity of accident®ufldshing operation. The study does
not call for an end to program flash, but it doesommend that it only be used under

circumstances that did not greatly increase actidges.

2.1.4 Oakland County, Michigan (1987)

Oakland County, Michigan conducted a before-andradiccident rate study at
flashing traffic signals, the findings of which weegpublished in two ITE articles [10, 11].
The “before” period, when flashing operation wasdysan from 1980 to 1983, and the
“after” period, when normal operation was used, fram 1984 to 1985. Neither article

states which mode of flash was used. The studgdidbat right angle accidents were

17



“significantly overrepresented” when flash mode waed at four leg intersections of two
arterials. The authors propose warrants for tleeaiglashing operation based on right-
angle accident frequencies, but also provide sateowarrants that could be used in lieu
of accident data. According to these surrogateramés, the elimination of flashing
operation should be considered at four legged satg#ions of two arterials, at
intersections where the major street to minor stvekime ratio is 4:1 or less, and at alll
intersections until one hour past the closing tiofe bars. Drunk drivers were
significantly overrepresented in right-angle acnigeat flashing signals, and the right
angle accident rate declined dramatically at flaghsignals after 3:00 AM, which was

one hour after bars in Michigan closed.

2.1.5 Parsonson and Walker (1992)

The only prior traffic engineering research foaus@& the subject of malfunction
flash was an ITE Journal article by Parsonson amdk®y [12] summarizing a previous
Georgia Institute of Technology study. The studgniified ten intersections in the
Atlanta, Georgia area that lacked intersectiontsitiftance as defined by AASHTO. It
was determined through interviews with transpastatagencies that these ten signals
were configured to flash yellow/red during malfuoot events, even though the
AASHTO Green Book specifically cautions that yellosd flash is not appropriate at
signalized intersections lacking sight distancenly®ne of eight agencies interviewed
reported the use of red/red flash at intersectiortis sight distance problems; the other
agencies did not use red/red flash or felt thatenointhe signalized intersections in their

jurisdiction had sight distance problems. Manyrages felt that the MUTCD intends for
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yellow/red to be the “default” flash mode and fedired to only be used in special
circumstances. Many agencies also feared excedsihay that would be induced by
red/red flash. The authors feel that the MUTCDusthdoe reworded to remove language
suggesting that yellow/red flash is favored. Redi/seems to be primarily used at the

intersection of two major streets, but the authieed that it is appropriate for other

situations.

2.2 Flashing Signal Law and Guidance in Georgia
In the State of Georgia, the meaning of flashiradfit signals is regulated by
Section 40-6-23 of the Unannotated Georgia Code [3]

“Flashing signal indications shall have the follaggimeanings:

(1) FLASHING RED (Stop Signal) — When a red lenslligninated with rapid
intermittent flashes, drivers of vehicles shallpséd a clearly marked stop line or,
if there is no stop line, before entering the onadk on the near side of the
intersection or, if there is no crosswalk, at thenp nearest the intersecting
roadways where the driver has a view of approactriaffic on the intersecting
roadway before entering the intersection, and itjie to proceed shall be subject
to the rules applicable after making a stop abp sign.

(2) FLASHING YELLOW (Caution Sign) — When a yellons is illuminated
with rapid intermittent flashes, drivers of vehglenay proceed through the
intersection or past such signal only with caution.

Section 40-6-70, which regulates right of way mtelisections, also mentions
flashing traffic signals. The difference betweeongerative (dark) and flashing traffic
signals is explained [3]:

“...When two vehicles approach or enter an intersectivith an inoperative

traffic light, the driver of each vehicle shall bequired to stop in the same

manner as if a stop sign were facing in each doedt the intersection. When a

flashing indication is given, the driver shall stigp the flashing red signal and
exhibit caution while passing through a flashingoe indication.”
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Georgia does not have a MUTCD or traffic enginagrmanual that further
clarifies these instructions. The Georgia Depantnod Transportation and the City of
Atlanta have issued have issued public bulletinghentopic of flashing signals in the
past, and a summary of these can be found in Banseesis [2]. Additionally, no
Georgia policies regarding flash mode choice welentified in the literature search
conducted for this project. The choice betweetoydéted flash and red/red flash seems

to be left to the judgment of local traffic enginee

2.3 Traffic Engineering Manuals and MUTCDs in Other States

The Manual of Uniform Traffic Control Devices (MUDG, published by the
Federal Highway Administration (FHWA), addressessffling traffic signal operation in
Sections 4D.11 and 4D.12. In Section 4D.11, theuahstates [4]:

“When a traffic control signal is operated in th@shing mode, a flashing yellow

signal indication should be used for the majoretti@nd a flashing red signal

indication should be used for the other approaahdsss flashing red signal
indications are used on all approaches.”
No guidance as tehen flashing operation should be used is provided.

Although FHWA’s MUTCD is intended for nationwide @jssome states publish
their own MUTCDs or have supplements to the fedeeasion. These state documents
are not intended to conflict with the federal vensibut rather to provide additional
guidance. Many states also have traffic engingenmanuals, some of which address
flashing operation.

All state MUTCDs, MUTCD supplements, and trafficgereering manuals that

are readily available on state DOT websites weveeweed as part of this project. Those
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that address flashing operation are detailed belOwitted are states that use the FHWA
version of sections 4D.11 and 4D.12 in their MUT@DM states whose only change to
sections 4D.11 and 4D.12 is the removal of refexsrto yellow and red arrow lenses,
presumably because these states do not use sses.len

* Arizona — Section 625 oADOT Traffic Engineering Policies, Guidelines, and
Procedures [13] lists four conditions under which flashingesption may be used:
railroad preemption, repair or maintenance of tlségaal, emergency conditions
including snowplow operation, and the results affit engineering study. The
mode of flashing is not addressed.

» Connecticut — The Connecticut Department of Trartgtion’s Traffic Control
Sgnal Design Manual [14] states that program flash may be used to cuese
energy and fuel when volume warrants are not melosg as the following
conditions are met:

o The artery normally displays a flashing yellow dagrflash
0 There are no sight line restrictions from the stteet
0 No special feature of the signal requires contirsumperation
The manual goes on to state that signals that #disted should not be
placed into program flash as it does not consene. f The Sate Traffic
Commission Regulations [15] of Connecticut reaffirms that yellow/red flash
should ‘normally” be used.

* Florida — The Florida Department of Transportatsoraffic Engineering

Manual [16] encourages the use of programmed yellow/tashffor fuel and

electrical conservation purposes with the followaogditions:

21



Two-way traffic volumes on the main street are s& 200 veh/hour
Two-way main street traffic volumes are greatemt280 veh/hour but
MUTCD Signal Warrants 1 and 2 are not met and thenratreet to side
street volume ratio is greater than 4:1

Flashing operation should be discontinued if thera change in crash
pattern, an increase in crash severity, or an asaén conflicts

A “speedway effect” is avoided by maintaining regubperation at some
signals

Flash should not be used if adequate sight distasiceot available,
unusual geometry exists, or railroad preemptiarsed.

Flash should not be used for more than three seppesiods within a 24
hour time period

The manual also states that the main street sbative flashing yellow

during malfunction flash, and the side street ang arotected left turns should

receive flashing red.

Idaho — Section 305 of the Idaho Transportation dd@pent’s Traffic Manual

[17] states that the two reasons for flashing Hidraignal are low volumes at

night and emergencies caused by an “inoperativggiadi The following factors

are to be considered before implementing nightflash:

o The availability of gaps during which cross stréeiffic can enter the

0]

intersection

Intersection crash history
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0 The reason the signal was initially installed ainel major street to minor
street volume ratio
o Visibility for side street traffic
o0 The distraction and glare of the flashing signal
For emergency flash, the manual recommends theweéd flash unless
the major street volume is so heavy that minorestvehicles will rarely have an
adequate gap or there is a sight distance problem.
North Carolina — The North Carolina Department ensportation’s [NCDOT]
supplement to the MUTCD [18] allows the use of pamg flash during off-peak
hours, typically midnight to 5:00 AM based on tleldwing considerations:
o Sight distance
o Night-time volume ratio
o Operation of adjacent signals
0 Pedestrians
o Original intent of signal
o Crash history of adjacent signals
o Type of signal
o Adjacent land uses
o Days and times signal will flash
Flash is prohibited at signals with railroad preéorp The mode of flash
is not addressed. Additionally, a NCDOT memo [&@}lines which officials in
the department are responsible for deciding whemuse program flash and

approving the decision.
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* Ohio — The Ohio Department of Transportatiofisffic Engineering Manual
[20] allows the use of program flash under guidediset forth in Section 403-3.
The following considerations govern the use ofpdk flash:

o Flash may be appropriate at “simple, four-legged tbree-legged
intersections” without sight distance restrictions.

o Flash should be not used when the major streetmmlexceeds 200
veh/hour unless the major street to minor strekirae ratio is more than
3:1.

o In the vicinity of “night establishments”, flashalld not be used until one
hour after the closing time of these establishments

o Signal progression can be maintained and a “spegdeffect can be
avoided by keeping some signals in normal operation

o In flash mode, “a yellow indication is normally dséor the major street
and red indications are used for all other appresith Ohio has its own
MUTCD, but it does not further address this issue.

o The signal should be changed back to normal operiticertain accident
thresholds are exceeded.

 Tennessee — The Tennessee Department of Transmudalraffic Design
Manual [21] discusses four types of flashing operation Section 4.16:
emergency flash, maintenance flash, railroad préemgdlash, and scheduled
(nighttime) flash. Different flash modes are recoemded for these different
situations, although the manual also cautions ‘tlnating the types of flash can

confuse drivers if they are accustomed to theedllflash”.

24



For emergency flash, all-red should be used “excdlg’. For
maintenance flash, yellow/red “can” be used if thain street has significantly
more traffic than the minor street. For railroagemption, either mode can be
used. For scheduled flash, yellow/red flash ipitglly” used. Nighttime flash is
not encouraged at fully actuated signals unlessethae other signalized
intersections in the area and flash is used at.them

The manual states that, in general, yellow-redhftags operation is the
most common but red-red may be used at intersectiwith sight distance
problems, excessive minor street delay due to mghn street volume, or nearly
equal traffic volumes on the main and minor streets

» Texas — The Texas MUTCD [22] adds as statemenéttich 4D.12 allowing the
use of program flash based on engineering judgmiéA¥WA’'s MUTCD does not
mention program flash.

* West Virginia — Traffic Engineering Directive 4023] allows the use of both
red/red and yellow/red flash for situations such padice control or signal
maintenance. Program flash and malfunction flaghret addressed. For the
unusual case of the major approaches to an inteysemeeting at right angles,
“one [major approach] may display flashing yellout khe other must flash red or
both major approaches, as well as the minor appesashall flash red.”

A number of states have traffic engineering manoal$I/UTCDs that address
flashing operation of traffic signals. Most do maldress the mode of flashing operation
or allow both yellow/red and red/red without prawmgl substantial guidance as to when

to use each mode. Connecticut policy favors ydheavunless there are sight distance
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problems. Florida policy never mentions red/redslil and seems to only allow
yellow/red flash to be used. Idaho policy favordigw/red unless there are sight
distance problems or major street volumes are bigbugh that crossing traffic will
rarely have an adequate gap. Ohio policy mentilash mode but essentially provides
no guidance. Tennessee policy calls for red/ragdhflduring malfunctions but allows
both modes for other flash scenarios. West Viggipolicy favors yellow/red unless
traffic volumes are similar on all approaches, imali case red/red can be used.

Most states with flashing traffic signal policiesnt to favor yellow/red flash
unless special circumstances exist. These cir@anoss differ from state to state. The
issue of flash mode choice among transportatiomagg is further discussed in Chapter

3.

2.4 Literature Review Summary

The vast majority of research related to flashiraffic signal operation has
focused on program flash. More specifically, engih&as been placed on determining
when program flash should and should not be usednlayyzing accident rates. These
studies have generally found that operating a Sipwh intersection in flash mode
increases the accident rate, although this is ecéssarily true with very low volumes or
high major street to minor street volume ratios.

Studies that have considered the mode of flask hanerally favored yellow/red
flash in most circumstances because of the operdtemefits that are assumed to be
associated with it. Traffic engineering manualsegally favor the use of yellow/red for

this same reason. Common uses of red/red fladhd@edntersections of two major
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streets with similar volumes and intersections ilegladequate sight distance, although
many agencies do not use red/red flash at all.

There have been few attempts to verify the comnssoraption that all vehicles
facing a flashing red signal stop and all vehi¢isng a flashing yellow signal do not
stop. Some studies have hinted that this is ret#se, but a formal analysis has never
been conducted.

There has been very little research focused oh fla® to controller malfunction.
This type of flash differs from programmed and ottypes of flash in that it must be
used (i.e. normal operation is not available) andan occur during high volume time

periods.
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CHAPTER 3

SURVEY

As part of the study of malfunction flash, it isportant to consider policies
currently in place and procedures currently in wi#@ regard to flashing operation and
malfunction prevention. Agency policies with redjdo flash may be a reflection of
formal documents such as state traffic engineehagdbooks, or they may be more
informal and practice-based. To capture this mfaion, then, a survey of officials
responsible for traffic signals was necessafAgencies that maintain traffic signals in
Georgia and throughout the United States were gad/to identify:

» The frequency of malfunction flash
* Methods for notifying agencies that a signal israpag in malfunction flash
* Equipment standards

e Maintenance procedures and programs

3.1 Survey Distribution
A list of all local agencies that maintain traffignals in Georgia was provided by
consultants of the Georgia Department of TransportdGDOT). Agency websites and
the online membership directory of the InstituteTodnsportation Engineers (ITE) were
used to help identify the appropriate person taaxnn each agency. The survey was
sent to the fifty three local agencies in Georgiat tmaintain traffic signals, the district

signal engineer at each of GDOT’s seven distriite$, and the state signal engineer.
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A list of agencies outside of Georgia that receitieel nationwide survey was
selected by the project team. The team was carefuiclude the five states bordering
Georgia as drivers near the state border are likelyxperience the policies of Georgia
and the neighboring state. State level and regighstrict or division) level officials
within each state’s department of transportatio®{Ipreceived a copy of the survey, as
well as officials in major cities in the five bortleg states. Selected large cities and state
DOTs in other regions of the country also receiaexpy of the survey.

The survey was conducted electronically. One perso each agency was
selected and sent an e-mail message notifying tifehre survey and providing a link to
the web page that contained the survey. The wele paas interactive, so recipients
could fill in responses and electronically subrhiér to the research team. A copy of the
original email text requesting the survey, the syrintroduction, and survey forms may
be found in Appendices A and B.

Two similar survey documents were used — one feneigs within Georgia and
one for agencies outside of Georgia. Both versairthe questionnaire had twenty nine
guestions. The only difference between the tweeurersions is found in question 20,
which specifically references the GDOT signal mamaince specifications in the Georgia
survey while the national survey asks for a linkaiy maintenance specification that the
agency may be following.

The survey document was first sent to GDOT stafifagproval. After this, it was
sent to the state signal engineer and signal eagineeach GDOT district. Responses
from all of these individuals were then reviewedetwsure that questions were being

properly understood and the e-mail and websiteesystwere working correctly. The
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survey was then sent to all of the cities and desnih Georgia that maintain signals.

Agencies that did not respond after several week® went a reminder e-mail. After the

completion of the state survey, the selected natiagencies were contacted. A sample
of the Georgia Survey (with web formatting removed simplicity) is given in Figure

3.1.
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Malfunctioning Flashing Signal Operation Questionnaire
General Information

1) Name of Respondent:

2) Title:

3) Associated Jurisdiction/Organization:
4) Address:

5) City:

6) State:

7) Zip Code:

8) Contact Phone Number:

9) Fax Number:

Background
10) Number of signals in your jurisdiction:

11) Are records maintained for occurrences of malfunction flash?
Yes No

12) If possible, approximate the percentage of flashing signal occurrences that are likely
attributed to the following sources
Power Interruption %
Lightning %
Equipment Malfunction %
Other (explain below) %

Percentages based on: Record Review Expert Judgment
13) Approximately how many malfunction flash signal trouble calls are received per month?
14) What methods are used to identify when a signal goes into malfunction flash?
Citizen notification
Inspection of signals by agency crews
Automatic notification (please describe)
Other
15) In your jurisdiction, who would a citizen call to report a malfunctioning signal? Describe the
chain of natification that would occur, starting with the citizen and ending with the person that
would make the necessary repairs.

16) Once the agency is notified, what are the typical response and repair times?

17) Does the response time vary by time of day or time of year? If so, describe.

Yes No
18) Does a policy exist for the provision of traffic control by police officers at malfunctioning
signals?
Yes No

If "Yes", describe

19) Are police officers used to temporarily provide traffic control while technicians conduct regular
maintenance?

Figure 3.1 Sample Georgia Survey

31




Signal Equipment
20) Do you use the current GDOT specifications for Surge Protection and Grounding and
Bonding or a different specification?
(GDOT Specifications are provided at Section 925.2.02-A-14, Surge Protection and Section
647.3.05 - Z & AA, Grounding)
For Surge Protection, specifications match those recommended by GDOT
For Grounding, specifications match those recommended by GDOT
Alternate specifications utilized. (If possible, please provide below a web link or contact
information for obtaining a copy of the specifications)

21) Are uninterruptible power supplies (UPS) utilized for any signals within your jurisdiction?
Yes No

22) What percentage of signals within the jurisdiction have communications capabilities either via
a closed loop or direct connect system?

Flashing Signal Operations

23) Indicate which types of flashing operation are currently utilized within your jurisdiction:
Red / Red
Yellow / Red
A combination of Red / Red and Yellow / Red

24) Describe the policy within your jurisdiction for utilizing either red/red or yellow/red signal
displays under malfunction or technician flash.

25) Is program flash (regularly scheduled flashing intersection control) utilized within your
jurisdiction?
Yes No

Maintenance Programs
26) As a part of your regular signal maintenance program, is the grounding/bonding within the
signal cabinet tested?
Yes If yes, what is the average duration between testing?
No

27) Have you implemented any programs or measures to reduce the instances of malfunction
flash within your jurisdiction?
Yes No
If yes, please briefly describe these measures in the space below and indicate whether or
not they were successful in meeting their intended outcomes:

Additional Comments

28) Please provide any additional comments that you may have regarding signal operations
during malfunction or technician flash (i.e. hardware issues, equipment configurations,
mitigation strategies, or any other lessons learned).

Survey Follow-Up
29) Please indicate below if you are willing to participate in follow up correspondence, which may
be via e-mail or telephone.
Yes No

Figure 3.1 continued
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3.2 Survey Response
All GDOT officials that were contacted respondedthe survey, as well as
eighteen of the fifty three local agencies in Geoitpat maintain traffic signals. The
nationwide portion of the survey had twenty onepoeses, including ten from major
cities near Georgia and states bordering Georgle response is summarized in Table
3.1. It is important to note that many of the ages that responded to the Georgia
survey were small cities and counties, and manyhef agencies responding to the

national survey were state DOTs or major cities thaintain hundreds or thousands of

signals.
Table 3.1 Agency Response to Survey
GDOT | Georgia Local Nationwide (state and local
Surveys Sent 8 53 56
Surveys Returned 8 18 21

3.3 Survey Findings
The aggregated results of both surveys can be faur&ppendices A and B.
Included below is a discussion of some importamstjons.
Question 12: If possible, approximate the percentag of flashing signal
occurrences that are likely attributed to the follaving sources
Response to this question varied greatly from egémagency. Table 3.2 shows
an average of the percentage values provided byagjemcies. The responses were

primarily based on engineering judgment and nohegeecords.
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Table 3.2 Causes of Malfunction Flash — Agency Avages

Georgia Nationwide
Power Interruption 51 % 29 %
Lightning 20 % 29 %
Equipment Malfunction 24 % 33 %
Other 5% 11 %

Damage to signal equipment or wiring due to traffaczidents or construction was the
most frequently cited “other” cause of malfunctitash.

Question 13: Approximately how many malfunction flash signal trouble calls
are received per month?

Response to this question is obviously a funcobmow many signals are in a
particular jurisdiction, so responses from multiptgencies are best described in terms of
the number of monthly calls per signal. Georgianmies reported a median of 0.05
phone calls per signal per month, and the agemciether states reported a median of
0.03 phone calls per month. For this analysis rtfegian is taken as the preferred
measure of central tendency due to sample sizeeample an extremely high phone
call rate reported by one small Georgia agency dtigally impacts the mean value.

Question 14: What methods are used to identify whem signal goes into
malfunction flash?

Four choices were provided: citizen notificatiamspection of signals by agency
crews, automatic notification, and other. Almodt agencies selected citizen
notification, and about half of the agencies sel@cthe agency crew option. Two
agencies in metropolitan Atlanta and seven agemgiether states (primarily very large
cities) reported automatic notification systems.osMautomatic notification systems

utilize closed loop communications between traffignal controllers in the field and a
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central computer that monitors the system. Abbreed quarters of the agencies selected
the “other” option, and most cited notification jpglice.

Question 15: In your jurisdiction, who would a citzen call to report a
malfunctioning signal? Describe the chain of evestthat would occur...

Most responses to this question can be grouped timb categories. Some
agencies reported that the process begins by mstizalling 911, and other agencies
reported that the process begins by citizens gathe agency responsible for maintaining
traffic signals. Some large cities reported thablig agencies share a phone number
such as 311 that citizens can use to reach themmahy other cases, though, it is not
apparent how a citizen would know how to directhntact the agency responsible for
maintaining traffic signals.

Question 16: Once the agency is notified, what are typical response and
repair times?

Almost all agencies reported that crews can aiva malfunctioning signal and
repair it in two hours or less. It is importantriote that this time does not include the
amount of time it takes for an agency to becomerawlaat a signal is malfunctioning.
Notification time could be many more hours, or edays at lower volume intersections.
Also, this value is based typically based on theespirespondent judgment, not a review
of maintenance records.

Question 17: Does the response time vary by time day or time of year? If
so, describe.

More than half of the agencies reported that respaime does vary. Variation

was usually due to time of day (business hoursugen®n-business hours), the location
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of signal in relation to the location of the teahan, and weather (storms that cause many
signals to enter into flash, or snow and ice irtimenn parts of the country)

Question 18: Does a policy exist for the provisioof traffic control by police
officers at malfunctioning signals?

Most agencies did not report having such a policy.

Question 19: Are police officers used to temporam provide traffic control
while technicians conduct regular maintenance?

Only a few of the agencies in Georgia reportedgipilice officers control traffic
during technician flash, but a majority of the natvide agencies did.

Question 20

This question dealt with Surge Protection, Grougdinand Bonding
specifications. Different versions of this questiwvere used in the Georgia and the
national surveys, and the Georgia version of theestion referenced GDOT
specifications. All agencies in Georgia reportéwe tuse of GDOT'’s grounding
specification, and all but one reported the us&bBOT’s surge protection specification.
Nine agencies outside of Georgia provided intelinks to the specifications they use, all
of which were agency-specific.

Question 21: Are uninterruptible power supplies (UFS) utilized for any
signals within your jurisdiction?

Five of the twenty six responding Georgia localraesyes and GDOT districts
reported the use of UPS devices. Eight of the tyvene agencies outside of Georgia
reported the use of UPS devices. Many of the sageacies not using UPS devices also

report that power interruption is responsible fbe tmajority of malfunction flash
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occurrences. Installation UPS devices could dramaiét reduce the occurrence of
malfunction flash. It should be noted that the @&osignal specifications were updated
in 2006 to include a UPS in all new signal instadias.

Question 22: What percentage of signals within thgurisdiction have
communication capabilities either via a closed loopr direct connect system?

Agencies in Georgia reported that an averagertf tao percent of the signals in
their jurisdiction have communication capabilitiegencies in other states reported an
average of forty nine percent. The total percemtagsignals in all surveyed jurisdictions
having communication capabilities is higher thathesi of these numbers, because
agencies that maintain a large number of signatergdly have a larger percentage of
them configured for communication capability.

Overall, forty one agencies reported that somealbrof their signals have
communication capability, but only eleven reportkd use of automatic notification to
alert officials that a signal is in malfunction lamode. This is clearly one area that
warrants further exploration. It is possible thanajority of agencies could significantly
optimize their response to malfunctioning traffigrals by implementing automatic
notification with hardware and, in some casesvani that is either already in place or
would represent minimal additional costs.

Questions 23 and 24: Indicate which types of flashg operation are currently
utilized within your jurisdiction (23). Describe the policy within your jurisdiction
for utilizing either red/red or yellow/red signal displays under malfunction or
technician flash (24).

Three choices were provided:
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* Red/Red
* Yellow/Red
* A combination of Red/Red and Yellow/Red

All agencies in Georgia stated that they used wétled or a combination. All
agencies that used a combination and provideddugplanation stated that they use
yellow/red for most of their signals and red/recused for special circumstances only.
For most agencies, the special circumstance istarsection where both roadways have
fairly similar traffic volumes, such as an inters@c of two arterials. One Georgia
agency uses red/red at intersections that prewiouste all-way stops, another agency
identified using red/red at “newer, high volumetersections only.

Nationally, there is a strong relationship betwgeographic location and flash
mode selection. Agencies in the southeast, asagetivo large northeastern cities and
one suburban county in the Great Lakes regioneplbrted the use of yellow/red or a
combination. Agencies that use a combination stetered/red is used only for special
situations (such as an intersection of two majads) and that yellow/red is the primary
mode. Five agencies on the west coast and oner migjoin Texas reported that they
only use red/red. Another major city in Texas régabthat “98 percent” of its signals are
red/red.

This geographic pattern has existed for at leasteral decades, and was
documented in the 1980 FHWA study [5]. The authadrthis study distributed a survey
to 360 state, city, and county agencies acrossdbaty, and received 232 responses in

time to use in the report. The nation was brokewrdinto five regions, including a
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western region consisting of Alaska, Arizona, Qathia, Hawaii, Nevada, Oregon, and

Washington. Table 3.3 shows the use of flash nbydegion.

Table 3.3 Agency Flash Mode Choice by Region, as iteted in 1980 FHWA Study
[5]

Yellow/Red| Red/Red Combination
Northeast 40 1 2
South 40 3 8
Midwest 31 2 10
Mountain 11 0 2
West 25 14 15

The literature review in Chapter 2 also contairesdbrrent guidelines found for specific
states through the US.

The FHWA study also sorted survey results by tyfgersdiction and by number
of signals maintained by the agency. Tables 3adl 26 show these results. Such an
analysis was not performed with data gathered H@ $urvey because the number of

responses was much lower and the results woulty lila be statistically significant.

Table 3.4 Agency Flash Mode Choice by Jurisdictiofype, as Reported in 1980

FHWA Study [5]
Yellow/Red| Red/Red Combination
City 86 15 26
County 30 5 4
State 31 0 7
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Table 3.5 Agency Flash Mode Choice by Number of Sigls, as Reported in 1980
FHWA Study [5]

Yellow/Red| Red/Red Combination
Less than 21 10 1 2
21-50 17 8 3
51-100 37 5 11
101-300 46 3 8
More than 300 37 3 13

Question 25: Is program flash (regularly scheduled flashing intersection
control) utilized within your jurisdiction?

No GDOT districts reported use of program flashyéweer four local agencies in
Georgia did report the use of program flash. Nigencies outside of Georgia reported
the use of program flash. With one exception, éhesre agencies that used primarily
yellow/red flash mode.

Question 26: As part of your regular signal mainteance program, is the
grounding/bonding within the signal cabinet tested?

More than half of the agencies answered yes todhestion, and all of these
agencies reported testing their cabinet equipmigiméreonce or twice a year. Analysis
was performed with data from question thirteenee i agencies that regularly test their
equipment report fewer trouble phone calls per imgrér signal, but the results are
inconclusive. Agencies outside of Georgia thatlady tested their equipment reported
at phone call rate that was twenty seven percevarithan agencies that did not regularly
test equipment. Within Georgia, though, there wigsially no difference in the phone
call rate.

Question 27: Have you implemented any programs or gasures to reduce the

instances of malfunction flash within your jurisdiction?
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Within Georgia, about half of the agencies ansyes. Outside of Georgia,
fourteen answered yes and seven answered no. &adg analysis was performed with
data from question thirteen to see if agencies ithatemented programs also reported
fewer trouble phone calls per month per signal. emes in Georgia that had
implemented malfunction flash reduction programsoreed twenty five percent fewer
phone calls than agencies that had not, and agemuitside of Georgia that had
implemented such programs received thirty four g@etréewer phone calls than agencies
that had not. Agencies were also asked aboutpihefecs of their programs, and a wide
variety of answers were provided. Preventativenteaance programs involving cabinet
inspections and tests were most commonly citede specifics of these programs can be

found in Appendices A and B.

3.4 Conclusion

The results of the survey of agencies within Geoegid throughout the US show
widespread differences within flashing traffic sagpolicy. Most agencies do not use
automatic notification technology to identify wharsignal has gone into flash. Once the
agency is aware of a flashing traffic signal, res@time was reported to be less than
two hours in almost all cases. Agencies that ftepldihe use of preventative maintenance
programs also reported fewer trouble calls per mont

Regarding flash mode, all agencies in Georgia wseatusively yellow/red or
yellow/red for most intersections and red/red fpeal circumstances. Nationally, the
flash mode selection was similar to this excepT@xas and on the west coast, where

red/red flash seems to be the standard. The ti@sismode selection varied widely.
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CHAPTER 4

FIELD DATA COLLECTION AND PROCESSING

As mentioned in Chapter 1, the field data portbnhis project is a continuation
of Justin Bansen’Evaluation of Traffic Operations at Intersections in Malfunction Flash
Mode [2]. Bansen conducted the only known field studytmaffic operations at
intersections operating undenalfunction flash control. Traffic operations at these
intersections were filmed with a video camera andlyzed in the lab. Bansen used a
data set consisting of only eleven instances ofowyted malfunction flash, two
instances of red/red malfunction flash, and twdanses of new signals operating in
yellow/red flash mode. This study used more thaad times the amount of field data,
and developed new data analysis procedures dedciibeChapter 5. Due to the
difficultly of gathering field data and the timetémsive nature of processing it, data
gathered and processed for Bansen’'s work was refmethis project, as well as
additional data collected by members of the projeain. Two permanently flashing

yellow/red beacons were also included in the aigafps comparative purposes.

4.1 Data Collection
Malfunction flash mode is, by definition, an unph®d and unscheduled
occurrence. Malfunction flash mode also has saieis associated with it, especially
when traffic volumes are high, so no signals wateritionally placed into flash for this
study. As a result, data collection could not teesluled for specific times or days and

several tactics were continuously used by the ptojeam to discover and film
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malfunctioning traffic signals. Team members @tvideo recording equipment in their
vehicles so any malfunctioning signals observeceveryday travel could be filmed.
News channel traffic websites were monitored, amehéls and colleagues of the team
members notified them via telephone of any malfienabg signals that they observed so
that team members could travel to the intersectind gather data. Locations were
filmed for one hour, except when maintenance crawised and restored normal signal
operation before an hour had passed. Data cafeti&gan in May 2005 and ended in
December 2006. A complete description of the dati@ction procedure can be found in
Chapter 3 of BansenBvaluation of Traffic Operations at Intersections in Malfunction
Flash Mode [2].

A total of fifty one instances of flashing opedatiin the Atlanta region were
captured, including the original thirteen instanckem Bansen’'s work. Some
intersections were filmed under malfunction flagimtcol on two separate occasions, so
only forty three unique locations were capturedueDo the travel patterns of those
involved with the study, most of the intersecti@me within a few miles of the Georgia
Tech campus. The resulting data set consists phlynwd intersections located in highly
urbanized areas. Tables 4.1 through 4.5 listnsilances of flashing operation used in
this study. Instances of flash are grouped inte Giategories: malfunctioning yellow/red
signals, malfunctioning red/red signals, new yelleg signals, new red/red signals, and
permanent yellow/red beacons. Aerial photos ofhemtersection as well as lane

configurations and conditions at the time of datilection can be found in Appendix C.
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Table 4.1 Malfunctioning Yellow/Red Signals in Stug

Intersection City County | Date Start Time
Northside Dr. at Peachtree Battle Ave.  Atlantfaulton 5/11/2005| 9:00 AM
Monroe Dr. at 10 St.* Atlanta| Fulton 8/17/2005| 4:50 PM
Candler Dr. at Rainbow Dr.* - DeKalb 8/12/20056 3P

N. Highland Ave. at University Dr.* AtlantaFulton 9/21/2005| 8:25 AM
Lenox Rd. at Phipps Dr.* AtlantaFulton 9/30/2005| 9:25 PM
Spring St. at 17 St.* Atlanta | Fulton | 10/15/2005 10:55 AM
W. Peachtree St. at 1Bt.* Atlanta| Fulton 10/15/2005 1:05 PM
14" st. at Williams St.* Atlanta | Fulton | 10/22/200% 1:20 PM
W Peachtree St. at 165t.* Atlanta| Fulton 10/22/2005 3:30 PM
Techwood Dr. at Merritts Ave. AtlantaFulton 3/7/2006 10:00 PM
Techwood Dr. at Merritts Ave. AtlantaFulton 3/9/2006 5:20 PM
E. Rock Springs Rd. at Barclay PI. AtlantBulton 3/12/2006 | 5:30 PM
Ashford Dunwoody Rd at Harts Mill Rd. - DeKallh 3/2806 | 9:20 AM
10" St. at Hemphill Ave. Atlanta Fulton | 4/4/2006 | 8:45PM
10" St. at Hemphill Ave. AtlantaFulton | 4/5/2006 | 7:40 AM
17" St. at I-75/85 SB off ramp AtlantaFulton | 4/5/2006 | 4:00 PM
Paces Ferry Rd. at Paces Mill Rd. - Cobb 4/9/2006 :10 BM
Peachtree Rd. at Sheridan Dr. Atlanta| Fulton 4/22/2006 | 1:10 PM
Roxboro Rd. at Pritchard Dr. Atlanta| Fulton 4/22/2006 | 3:00 PM
W Peachtree St. at Peachtree PI. Atlarfalton 4/22/2006 | 5:00 PM
Spring St. at Abercrombie PI. Atlanta| Fulton 4/22/2006 | 6:15 PM
10" St. at Holly St. Atlanta Fulton | 5/4/2006 | 12:30 PM
Juniper St. at 12St. Atlanta| Fulton | 5/7/2006 | 12:15PM
Charles Allen Dr. at'8 St. Atlanta| Fulton | 5/7/2006 | 7:30 PM
Charles Allen Dr. at'8 St. Atlanta | Fulton | 5/8/2006 | 7:40 AM
W. Peachtree St. at 16t. Atlanta | Fulton | 5/8/2006 | 6:15 PM
10" St. at Holly St. Atlanta| Fulton | 5/20/2006| 1:20 PM
10" St. at I-75/85 SB ramps Atlanta| Fulton | 6/12/2006| 3:10 PM
Peachtree St. at Pine St. Atlanta| Fulton 6/12/2006 | 4:35 PM
Collier Rd. at Post Collier Hills Apts. Atlanta~ulton 6/22/2006 | 4:45 PM
Howell Mill Rd. at I-75 SB ramp AtlantaFulton 6/26/2006 | 7:05 AM
Howell Mill Rd. at 1-75 NB ramp Atlanta Fulton 6/26/2006 | 7:05 AM
Ponce de Leon Ave. at Fairview Atlanta| DeKalb | 6/26/2006 | 11:15 AM
Rd./Lullwater Rd.

Ponce de Leon Ave. at Frederica St. Atlanfalton 7/30/2006 | 2:15 PM

* These intersections are included in Bansen'simaiganalysis
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Table 4.2 Malfunctioning Red/Red Signals in Study

Intersection City County | Date Start Time
Piedmont Ave at The Prado* Atlanta  Fulton 11/15R206:35 PM
Roswell Rd at W. Wieuca Rd.* Atlantay  Fulton 1/14380| 11:20 AM
Roswell Rd at W. Wieuca Rd. Atlantg  Fulton 3/5/2006 10:30 AM
17" St. at Market St. Atlanta| Fulton| 3/9/2006,  3:50 PM
North Ave. at Piedmont Ave. Atlantal  Fulton 3/10/800 8:00 AM
10" St. at Peachtree St. Atlanta | Fulton | 6/28/2006] 1000AM
Northside Dr. at 14 St. Atlanta | Fulton | 8/22/06 10:20 AM
14" St. at State St. Atlanta]  Fulton|  11/18/20@830 AM
5" St. at Fowler St. Atlanta| Fulton| 12/1/2006 12:20 P
* These intersections are included in Bansen'simaiganalysis
Table 4.3 Newly Installed Yellow/Red Signals in Sty

Intersection City County | Date Start Time
17" St. at Bishop St.* Atlanta | Fulton | 9/26/2005| 4:45WP
Market St. at 18 ¥ Street* Atlanta | Fulton | 10/26/20052:30 PM
Peachtree St at"sSt. Atlanta | Fulton | 3/1/2006 | 5:10 PM
Spring St. at 8 St. Atlanta | Fulton | 3/15/2006| 8:00 AM
* These intersections are included in Bansen'simaicanalysis

Table 4.4 Newly Installed Red/Red Signals in Study
Intersection City County | Date Start Time
Market St. at 18 7 Street Atlanta | Fulton | 4/5/2006 | 5:20 PM

Table 4.5 Permanent Yellow/Red Beacons in Study
Intersection City County | Date Start Time
Lindbergh Dr. at Parkdale PI Atlanta | Fulton 10/9/205 | 5:00 PM
Lindbergh Dr. at Parkdale PI Atlanta | Fulton 2/15/206 | 7:45 AM
Lindbergh Dr. at Acorn Ave. Atlanta| Fulton 2/17/3Q 7:00 AM
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4.2 Data Reduction

In order to obtain quantitative data from the wsleecorded in the field, it was
necessary to make a record of all vehicle movemargach intersection. This process is
referred to as reducing a video, and was done aitfisual Basic computer program
operated in a Microsoft Excel interface developgdBhnsen. The data reduction portion
of the Microsoft Excel interface contains four wshkets — one for each leg on an
intersection. Each approach was reduced separaelyevery video was watched
multiple times in order to reduce all approaché&s/aluation of Traffic Operations at
Intersections in Malfunction Flash Mode [2] contains a complete discussion of the
development of the program, as well as a descnptiohow a person reducing a video
interacts with the program. A brief overview oétreduction process and quality control
measures follows.

Step 1:A laptop computer was placed beside a desktop aterip monitor. The
video file from the intersection being reduced wagned on the laptop, and the Excel
program was opened on the desktop and the workébrettte approach being reduced
was selected. The play button for the video asthd button in the Excel program were
pressed at the same time; the person reducingatseused both hands to accomplish
this.

Step 2: As vehicles on the selected approach traveled ¢gfrdbe intersection,
specific keys were pressed on the keyboard of #sktdp computer to record vehicle
movements. The keystrokes recorded which lanehecleewas in, the time it stopped at
the stop bar (only if a stop was made), the timelaparted the stop bar, and the

movement (right, through, or left) that the vehiobade. A different set of keys were
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used for each lane. If the person watching thewishade a mistake, such as accidentally
pressing the wrong key, they noted it on a piecpagpfer. Except for very low volume
approaches, only two lanes could accurately becextiat once. Approaches with more
than two lanes, then, had to be watched twice haddduction for each group of lanes
was later combined into a single worksheet.

Step 3:If the person reducing the video needed to stogmgtpoint, they could
pause the video and the Excel program at the sen@eand then simultaneously restart
them. Due to the possibility of the video and Exaregram getting out of sync, pausing
was done as infrequently as possible.

Step 4: After the entire video had been watched, the Egoefiram was stopped.
Any mistakes that the person watching the video watlen down were now manually
corrected by entering the correct information itte proper cell on the spreadsheet.

Step 5: Steps one through four were repeated for eactoappr

Step 6: The Excel file of reduced data was given to a secmember of the
project team to be spot-checked using the procetdkseribed in Section 4.3

Step 7:The team leader looked at the results of the dpetieng and determined
what corrections, if any, needed to be made todgtiaced data.

Step 8: Corrections were made if necessary, the data waesegsed with the
Excel program, and the aggregated statistics wex@porated into the project’s analysis

phase described in Chapter 5.

4.3 Quality Control
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The vast majority of mistakes that occurred whesdao was being reduced can
be classified into three categories: an incorrexst &ccidentally being pressed, vehicle
movementsnot being recorded or nonexistent vehicle moveméeisg recorded, and
vehicle movements being recorded at the wrong titneorrect keystrokes, which were
relatively rare, could easily be fixed by the p&rseho originally reduced the data
because they usually knew when they had presseth¢berect key. The other errors
were identified by a second person who spot chethkedpreadsheets of reduced data.

To spot check a video, several minutes of datewelected. Typical times might
be minutes 5 to 7, 30 to 32, and 55 to 57 for alume video. The same times were
always used for all approaches. The person ddiegchecking then printed out all
vehicle activity that had been recorded during ¢hibmies. The video was played back,
and by frequently pausing it the original reductemuld be audited. If a specific vehicle
action (a stop or a departure) had been accuretetyrded, a check mark was written
next to record on the printout of the vehicle avtiv If it had been recorded at the wrong
time, this was also indicated. For example, ifehigle actually stopped two seconds
before the “stop” key was pressed, then “-2” wagtam on the vehicle activity printout.
If a vehicle was not counted, counted twice, oc@thin the wrong lane, it was noted on
the activity printout. Missed stops were also dote

Vehicles were recorded at the wrong time for severasons. If the video and the
Excel program were not started at exactly the séme, times recorded would not
correspond with the actual times from the videac#&3ionally, the computer playing the
video or the computer running the Excel program ididnegin to lag, and over the course

of an hour the two would be out of sync by seveedonds. Finally, camera angles
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sometimes made it difficult to see which lane aielehwas in until the vehicle actually
entered the intersection, and the person watchiagitieo could not properly identify the
vehicle movement until several seconds after itioed.

After spot checking each intersection approach, rttarked up vehicle activity
printouts were shown to the project team leaden ddcided what adjustments needed to
made. If times were consistently inaccurate by ghme number of seconds, then a
uniform adjustment was applied to all of the timesorded for the approach. In a few
cases, adjustments were only made to a portiom@pgproach’s data, such as when a
computer began to lag only towards the end of tdeos Overall, less than half of the
approaches needed time adjustments of some kihd.adjustments were usually one or
two seconds and never more than four seconds. r@emproaches had significant time
errors that were not uniform — some vehicles weoended at the correct time and others
were recorded several seconds early or late. Tapgeaches were reduced a second
time, and the second reduction was verified and @isg¢her analysis.

A more serious error occurred when vehicles gosteere not counted. If more
than or two or three missed vehicle stops or dapestwere discovered during spot
checking, additional portions of the reduced da¢aenspot checked. If additional stops
or departures were missed, the approach was recdgaed. Usually departures or stops
were missed because the person reducing the videéatiempted to watch more than
two lanes at once. In these cases, which were tlagevideo was re-watched twice for
the approach in question and not all lanes of gpeaach were reduced at once.

Finally, some approaches that could not be clesgn from the camera had lane

placement problems. The reduction process reqtimedane of a vehicle to be entered
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whenever the vehicle’s movements were enteredorder to accurately record the time
of the vehicle, a lane had to be selected with@ntasty. This usually occurred on
minor approaches, since the camera was usuallyigresil to have a better view of the
major approaches. Tracking vehicles by lane isieg@dor stopping analysis, but on a
low volume approach where there are usually zeroner vehicles present at any given
time, stopping analysis can still be accuratelydumted with lane records that are
sometimes incorrect. For this reason, and thetlfecte-watching the video would likely

not result in a more accurate reduction, lane sm@re generally not corrected.
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CHAPTER 5

FIELD DATA ANALYSIS

This chapter presents the results of the anabydimffic operation at 51 instances
of flashing operation captured on video in the Atidaarea. As detailed in Chapter 4, the
dataset consists of 34 instances of yellow/red umation flash, 4 instances of
programmed yellow/red flash at newly installed sign 9 instances of red/red
malfunction flash, 1 instance of programmed redflesh at a newly installed signal, and
3 yellow/red beacons. For analysis purposes, theals were grouped into three

categories: yellow/red traffic signals, red/redficasignals, and yellow/red beacons.

5.1 Analysis Background
A primary source of guidance on the evaluation andlysis of transportation
facilities is the Highway Capacity Manual (HCM).hd& HCM provides guidance on the
evaluation of signalized intersection operationdasmormal conditions, i.e. pre-timed,
semi-actuated, or actuated control. However, tl@&VHoffers no guidance on the
analysis and evaluation of signalized intersectiomder any mode of flashing operation
(e.g. malfunction, police, or planned). To utilitee HCM to analyze intersections
operating in flash mode it must be assumed thes@ettion functions in a manner similar
to a two-way (TWSC) or an all-way (AWSC) stop cafigd intersection. However, the
application of these procedures at flash contralégrsections, particularly intersections
in malfunction flash, is not appropriate. The H@Malysis for TWSC and AWSC are

calibrated for relatively low volumes. As volumiesrease the signals begin to satisfy

51



signal warrants, resulting in the eventual conwgrgrom stop control to signal control.
Malfunction flash may occur under significantly heg traffic demands than those
considered for TWSC and AWSC conditions. Also, ntbs/ers do not encounter flash
on a regular basis, so there is potentially a mhigher level of confusion and control
device noncompliance than would exist at a stop.sig

Under normal operating conditions the HCM utilizemtrol delay to determine
signalized and unsignalized intersection Level efvige (LOS), as control delay offers a
reasonable means to assess the quality of sengceeiped by drivers using the
intersection. The field measurement of intersectielay, though, requires the queue
length to be known for all approaches. Unfortulyatiee method of data collection used
in this malfunction flash study — videotaping ofersections operating in flash mode —
did not allow for consistent back-of-queue measem@s Vehicles on some approaches
could not be seen on the video until they werdatstop bar, thus the back of the queue
could not be observed, making it impossible todfieleasure queue length or delay. In
addition to field measurement problems it is aksmspnable to question if control delay is
a reasonable means to gauge an intersection’stmperainder malfunction conditions.
For instance, given that the intersection is ojrggain a temporary mode due to an
intersection control malfunction it may be mores@zable to select a performance metric
more closely tied to safety.

As a result, measures of effectiveness other tioatrol delay had to be chosen
by the research team. Based on field observat@nsynsiderable number of drivers
choose to stop at flashing yellow signals or chaosaot stop at flashing red signals.

The first scenario is a departure from an assumptiade in all major previous studies of
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driver behavior at flashing signals, and the seczg®hario is a violation of Georgia law
[3]. For these reasons, the percentage of vehiclessing to stop (on various
intersections approaches or before making certmvwements) was the primary focus of

flashing signal analysis.

5.2 Analysis of Yellow/Red Flash

At a signalized intersection operating in yelladrflash control in Georgia,
drivers on the minor street (facing a flashing seghal) are required by law to stop, and
drivers on the major street (facing a flashing gmllindication) may cautiously proceed
through the intersection without stopping [3]. §bktudy, though, found that many major
street drivers choose to stop at flash-controlig@rsections even when there are no
conflicts necessitating a stop. The percentadghrofigh vehicles on the major street at a
given intersection that stop — referred to as “@etenajor through stopping” was chosen
as the primary measure of effectiveness for intdiwes being controlled by yellow/red
flash. This percentage is an important statistcaoise it represents both driver confusion
and potential safety risks. It is also importast am operational statistic because it
represents the degradation of major street flow ttieoretically should be uninterrupted
by yellow/red flash.

In the following sections the relationship betweehicle stopping and a number
of potential explanatory variables is analyzedrst-ipercent major through stopping is
analyzed as a function of two variables — minoeedtvolume and the minor street to
major street volume ratio, as studied by Bansen T2lis was done to evaluate trends that

had been identified with Bansen’s more limited ds¢d Additionally, percent major
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through stopping was analyzed as a function of m&tfeet volume, roadway functional
classification, average daily traffic (ADT), intergion geometry, presence of vehicles on
the minor approaches, and the number of lanesem#jor and minor streets. Chapter 6
will model stopping relative to those variables med to potentially significantly

influence stopping in these analyzes.

5.2.1 Definition of a Stop

For the purposes of the analysis conducted forpugect, stops could only occur
at the stop bar. Thus, a vehicle that stopped wkanhing the back of a queue but
proceeded through the intersection without stopputngn it reached the front of the
gueue was not counted as stopping. Every vehiakealassified as either stopping or not
stopping. In addition, turning vehicles were exied from most of the major street
stopping analysis. At a signalized intersectiothvgermitted left turns operating under
normal conditions or at an unsignalized intersectigehicles turning left routinely stop
because of conflicts with vehicles traveling thbestdirection on the major street. This
same scenario can exist at a flashing signal amd dot necessarily represent driver
confusion with regard to the meaning of a flashyejow indication. Vehicles turning
right were found to stop much less frequently thashicles going through the
intersection. Since the percentage of vehiclasrgrright or left varies from intersection
to intersection, the complexity of comparisons iffiedent intersections would have been
further increased by the inclusion of turning védsc Future research will attempt to

capture the influence of flashing operations onityg movements.
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5.2.2 The Yellow/Red Dataset

Table 5.1 lists traffic volumes and stopping raaesll thirty eight instances of
yellow/red flash included in the study. The mateet, defined as the street receiving a
flashing yellow indication, is always the first estt listed in the intersection name
column. Information about when the data was ctdi@can be found in Chapter 4, and
complete volume and stopping rate information camoind in Appendix C.

5.2.2.1 Volume Computation

The volumes listed in Table 5.1 are representativene hour at the time that
each video was filmed. The video cassette tapeshoch the footage was recorded were
generally 62 minutes long, so volume data was siriphcated at the 60 minute mark if
the entire tape was used. For video recordingswikee shorter (due to the signal being
repaired by maintenance crews before one houratafe was gathered), volumes were
scaled up to an equivalent hourly flow, assumindoam demand throughout the hour.

5.2.2.2 New Signal Installations

Four of the yellow/red signals were not operatimgler malfunction flash but
rather newly installed signals that were beinghéak as part of a transitional period
before regular green/yellow/red operation was imgeted. These signals are denoted
as “new” throughout the remainder of the chaptexabee driver behavior is potentially
different under this circumstance. One of these signals, Market Street and"iand a
Half Street in Atlanta’s new Atlantic Station dewpinent, merits special discussion.
This signal was initially placed into yellow/redagh following installation, and later
changed to red/red flash. Data was gathered duath flash mode operations (the

red/red data can be found in Section 5.3). Thatiog also makes it unique — pedestrian
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volumes were much higher than any other intersecttudied, and many drivers,
especially at the time of the yellow/red filmingere likely entering the development for
the first time and may have stopped at the intémebecause they were unsure of how

to get to their destination or were simply explgrthe area.
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Table 5.1 Traffic Conditions at Yellow/Red Signalsn Study

Intersection (Major Street at Minor Equivalent Hourly Volume | Percent
Street) Major Major Minor | Major Thru
Total Thru Total | Stopping
Northside Dr. at Peachtree Battle Ave. 989 81p 4p8 58.6
Monroe Dr. at 10 St. 1481 1129 715 57.8
Candler Dr. at Rainbow Dr. 1857 1290 771 57.9
N. Highland Ave. at University Dr. 902 830 224 9.8
17" St. at Bishop St. (new signal) 790 639 278 2.9
Lenox Rd. at Phipps Dr. 1897 1586 518 32.9
Spring St. at 17 St. 535 428 764 45.4
W. Peachtree St. at 15t. 843 785 58 0.7
14" st. at Williams St. 1516 1212 884 59.7
W Peachtree St. at 165t. #1 1487 1397 210 8.5
Market St. at 18 % St. (new signal) 445 414 14 16.5
Peachtree St. at"&St. (new signal) 1695 1603 14( 6.6
Techwood Dr. at Merritts Ave. #1 191 162 3 4.8
Techwood Dr. at Merritts Ave. #2 432 387 66 5.7
E. Rock Springs Rd. at Barclay PI. 507 502 2 0.0
Ashford Dunwoody Rd at Harts Mill Rd. 1030 921 2011 6.5
Spring St. at 8 St. (new signal) 1854 1785 73 1.3
10" St. at Hemphill Ave. #1 606 359 364 45.6
10" St. at Hemphill Ave. #2 884 639 381 62.8
17" St. at I-75/85 SB off ramp 1258 1258 355 3.9
Paces Ferry Rd. at Paces Mill Rd. 672 474 284 39.2
Peachtree Rd. at Sheridan Dr. 2715 2612 129 4.3
Roxboro Rd. at Pritchard Dr. 1296 970 364 35.4
W Peachtree St. at Peachtree PI. 842 755 147 3.22
Spring St. at Abercrombie PI. 868 836 17 0.5
10" St. at Holly St. #1 1548 1533 46 1.4
Juniper St. at T2St. 533 477 137 13.5
Charles Allen Dr. at'8 St. #1 121 74 115 21.8
Charles Allen Dr. at'8St. #2 417 280 279 51.7
W. Peachtree St. at 16&t. #2 1853 1690 290 14.2
10" St. at Holly St. #2 989 961 46 2.3
10" St. at I-75/85 SB ramps 1715 1101 944 61.1
Peachtree St. at Pine St. 1376 1291 452 51.1
Collier Rd. at Post Collier Hills Apts. 1326 1234 05 4.8
Howell Mill Rd. at 1-75 SB ramps 1817 829 697 76.4
Howell Mill Rd. at I-75 NB ramps 1170 918 745 69.9
Ponce de Leon Ave. at Fairview 1668 1627 142 204
Rd./Lullwater Rd.
Ponce de Leon Ave. at Frederica St. 2274 2173 D1 9 3.
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5.2.3 Major Street Stopping

This section explores the relationship betweengrgrmajor through stopping at
intersections operating under yellow/red flash aadous characteristics of the study
intersections: minor street volume, major stregum®, minor street to major street
volume ratio, roadway functional classificationgeage daily traffic (ADT), intersection
geometry, presence of vehicles on the minor appesmand the number of lanes on the
major and minor streets. For volume-related véemlthe hourly rates in Table 5.1 were
always used. Mathematical models presented in E€h#&were developed based on
relationships observed between some of these V@asiadnd percent major through
stopping.

5.2.3.1 Minor Street Volume

A correlation between minor street volume and @etrenajor through stopping
was observed. The minor street volumes studiedheresame as those in Table 5.1 —
they are the volumes captured from the videos dngsted to hourly flow rates. At low
minor street volumes, the percentage of major sti@®ugh vehicles stopping was
always less than 25 percent, and usually less tnarpercent. At high volume minor
streets, the percentage of major street vehictggstg was generally around 60 percent,
ranging between 45 and 80 percent. In between timrsitional range, where stop
percentages can range from less than five peroenbte than sixty percent. As seen in
Figure 5.1, the transitional range begins to oatua flow rate of 200 vehicles per hour
on the minor street, and ends at a flow rate of@pmately 500 vehicles per hour. The

high minor street flow rate is considered to baggar 700 vehicles per hour. The exact
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boundary between the transitional and high rangdificult to clearly define as there

was only one data point collected with a minoredtfiow between 500 and 700 veh/hr.
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At minor street volumes less than 200 vehicleshoerr, yellow/red flash operates
closer to expectation. The vast majority of vedscbn the major street proceed through
the intersection without stopping. At minor streelumes of more than 500 vehicles per
hour, yellow/red flash operating characteristios saore similar to red/red flash, with a
majority of the vehicles stopping at the flashireglgw indication. Bansen observed the
same phenomenon, although he identified a smalsitional range of 300 to 500
vehicles per hour [2]. This is likely due to thealdler data set that lacked intersections
within portions of the transitional volume range.

In the transitional range, where stopping percesgagary widely, factors other
than minor street volume may be better predictdrpescent major through stopping.
This may be due to the fact that minor street vawnly captures conditions on one set
of approaches and not the relationship betweemther and major street approaches. A
minor street with a volume of 400 vehicles per hatilf presumably have a different
affect on a six lane arterial with a volume of 10@hicles per hour than it would on a
two lane collector with a volume of 400 vehicles peur. To explore the relationship
between the roads, volume ratio, ADT ratio, funedioclassification, the number of lanes
on each approach, and the lane ratio were allesfumind presented in later portions of the
chapter.
5.2.3.2 Platoon Considerations

Another operational change at higher volumes isdé&eelopment of platoons.
When a stopped vehicle departs the stop bar are@ds through the intersection, other
vehicles behind it or next to it on a multilane eggeh will “piggyback” with the lead

vehicle and form a platoon that travels throughitiiersection. Bansen [2] first explored
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this phenomenon by conducting a separate analysp@atoon-leading vehicles only.

Vehicles that proceeded through an intersectiohowit stopping within three seconds of
a vehicle that stopped and then departed were denesi to be following vehicles and
therefore excluded from the platoon-specific analysFigure 5.2 shows a graphical

representation of this scenario.

| |
: Heodwoy

Vehicle 1, a platoon leader, hasjust departed the stop bar.

If headway is less than 3 seconds AND vehicle 2 does not stop, vehicle
2 ig part of the platoon and excluded from platoon leader analysis

Figure 5.2 Definition of Platoon

The platoon analysis found that the exclusion dbfang vehicles did increase
the stopping percentage and further illustrated kie@avior of high minor volume
yellow/red intersections to behave similar to red/rintersections. The stopping
percentage increases averaged eight percent, lbatagehigh as twenty three percent at
one high volume intersection. Platoon analysis i alter the overall trend of low
volume, transitional volume, and high volume cases, as such it was not conducted for

percent major through stopping rates for yellow/frgdrsections for the expanded set of
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38 intersections. Later sections of this chapterimnclude platoon analysis as an
explanation of why some drivers do not stop athilag red indications.

5.2.3.3 Major Street Volume

Before proceeding to volume ratio analysis, theosd component of volume
ratio — major street volume — was analyzed indegetiygl to examine what relationship
exists between it and percent major through stappifhe results of this analysis can be
seen in Figure 5.3. Major street volume does ppear to have much of an effect on
percent major through stopping, as stopping peacgst vary greatly at all volume levels.
Stopping rates of less than ten percent are fowerd the entire range of data. Stopping
rates of over fifty percent are found for all bié thighest and lowest of major volumes.
At these extremes, there is limited data and ttssipdity of high stopping rates existing

is not necessarily excluded.
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5.2.3.4 Volume Ratio

Analysis of the volume ratio between the two e an intersection allows for
a study of percent major through stopping as atfomof characteristics of both streets
relative to one another. For most of the analgsisgducted in this study, the volume ratio
is defined as minor street volume to major stredtime. This definition bounds the
volume ratio to values between zero and one (exfepbne intersection that had a
higher volume on the minor street), whereas, a m@ominor volume ratio creates
outlying data points at intersections with majotuvoes that are an order of magnitude
larger than minor volumes, creating significanfidifities in interpretation. Utilizing the
ratio minor to major is also preferable becauseedults in one dependent and one
independent variable. Specifically, the dependentble has been set as the number of
minor street vehicles divided by the number of majeeet vehicles, and the independent
variable has been set as the number of major stedetles stopping divided by the
number of major street vehicles. The number ofomsjreet vehicles is found in the
denominator of both terms. With its eliminatiome tdependent variable reduces to be the
number of minor street vehicles, and the independarnable reduces to be the number
of major street stops. This is not completely aatai as the dependent variable is
actually based on major street through vehiclesofgmsed to all major street vehicles
like the independent vehicle is), but it is stillsempler relationship than would result
from the use ofmajor:minor volume ratio.

Previous studies such as the FHWA study [5], thé Stlidy [6], Akbar and
Layton’s work in Portland [9], and Gaberty and Badsso’s work in Oakland County,

Michigan [10, 11]have chosen to define volume rasomajor street volume to minor
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street volume. To allow comparisons to these egjdh second volume ratio analysis
using the ratio in this form is conducted.
5.2.3.4.1 Findings

The relationship between percent major througipmitg and volume ratio is
shown in Figure 5.4. Figures 5.5 and 5.6 also stisvrelationship but use the major to
minor ratio that previous studies used. Figurei®.® subset of Figure 5.5, with several
outlying data points removed to enlarge the loveg¢iorportion of the graph where most

of the data points lie.
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Examination of Figure 5.4 reveals a relationshepaeen minor to major volume
ratio and percent major through stopping. At vauratios below 0.25, the percentage of
through vehicles on the major street choosingdp & usually less than fifteen. Above a
0.25 ratio, the percentage choosing to stop isllysalbove thirty and often nearly sixty.
There are some exceptions to this general tremhcd”de Leon and Fairview/Lullwater,
and Market and 8and a half (a newly installed signal) have voluaos of less than
0.1 but a stopping percentages around twenty perc®n Ponce de Leon this may be
due to a lack of traffic signal sight distance asalibed in Section 4D.15 of the
MUTCD, and on Market it may be due to high pedastwvolumes and driver confusion
that exists at a new development."&rid Bishop (a newly installed signal), and" Hhd
the Interstate 75/85 off ramp both have stoppinggregages of less than five percent and
volume ratios greater than 0.25. There are seyasdible explanations for this. Both
intersections are located in a large developmettvias under construction at the time of
data collection and roads within it still had véoy traffic volumes. Also, 17 is much
wider in terms of the number of lanes than eithish8p or the 1-75/85 off ramp, a fact
further explored with functional classification alahe ratio analysis in later sections of
this chapter. Finally, there may exist a transgiovolume ratio range in which these
intersections lie; the transitional range wouldsbeilar to the one that was discovered in
minor flow rate analysis.

Two data points in Figure 5.4 — Charles Allen affi#8 and Techwood and
Merritts #1 — have traffic volumes that are consatiy lower than all others and are
therefore the most similar to typical program flasimditions. Techwood and Merritts #1

also has a low volume ratio, but Charles Allen 8d#1 has a ratio of nearly one. The
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stopping rate at Charles Allen ani 81 — just over twenty percent — is much lower than
what would be expected based on the volume rakinis may be an illustration of how
traffic operations are fundamentally different digrperiods of very low volume and why
conclusions drawn from studies of program flashhictvis used for low volume periods
— may not be transferable to malfunction flash.
5.2.3.4.2 Potential Limitations

Under certain situations the volume ratio analysigst be interpreted with
caution. The volumes used in the analysis are tsoohthe number of vehicles that
passed through the intersection during the firglysminutes of filming (for videos less
than an hour in the length, the counts were scaietb the equivalent hourly volume).
At lower volume levels, these counts are represigptaf the demand at the intersection.
Queues may form, but they clear out throughouthihier and all vehicles attempting to
pass through the intersection are able to do smweier, at higher volume levels queues
may form and continue to build throughout the homrone or both streets. If a queue
builds on the minor approaches, the volume ratlbhei artificially high; if it is the major
road that fails to process the actual demand tHem ratio is artificially low. If
constant queues are observed on all approachednteesection volume ratio is
representative of the major to minor lane capaetio not the actual demand volumes.
To examine the extent of the effect queuing mayehaad on the volume ratio analysis,
Table 5.2 was constructed and videos were exantmeskte what queuing may have
existed. If a vehicle was present on the minora@ggh for nearly 100 percent of the
video, the volume ratio analysis should be usedh wiame caution. A similar check

could have been performed with major street vehpitesence, but was deemed
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unnecessary as major street queues were nevevetsaryellow/red flash intersections

for more than several minutes without the presefeginor street queues.
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Table 5.2 Percent of Time Minor Street Vehicles ar@resent

Intersection

Percent of Time a Minor
Street Vehicle is Present

Northside Dr. at Peachtree Battle Ave.

78.5

Monroe Dr. at 10 St. 92.0
Candler Dr. at Rainbow Dr. * (nearly 100)
N. Highland Ave. at University Dr. 47.4
17" St. at Bishop St. (new signal) 44.2
Lenox Rd. at Phipps Dr. 81.2
Spring St. at 17 St. 85.7
W. Peachtree St. at 15t. 16.4
14" St. at Williams St. 98.9
W Peachtree St. at T65t. #1 71.4
Market St. at 18 %2 St. (new signal) 3.1
Peachtree St. at"&St. (new signal) 54.4
Techwood Dr. at Merritts Ave. #1 4.7
Techwood Dr. at Merritts Ave. #2 15.8
E. Rock Springs Rd. at Barclay PI. 0.6
Ashford Dunwoody Rd at Harts Mill Rd. 49.1
Spring St. at 8 St. (new signal) 31.8
10" St. at Hemphill Ave. #1 75.4
10" St. at Hemphill Ave. #2 79.5
17" St. at I-75/85 SB off ramp 68.0
Paces Ferry Rd. at Paces Mill Rd. 57.6
Peachtree Rd. at Sheridan Dr. 61.7
Roxboro Rd. at Pritchard Dr. 75.3
W Peachtree St. at Peachtree PI. 42.4
Spring St. at Abercrombie PI. 4.7
10" St. at Holly St. #1 22.1
Juniper St. at 2St. 40.4
Charles Allen Dr. at'8 St. #1 21.2
Charles Allen Dr. at'8 St. #2 55.0
W. Peachtree St. at 16&t. #2 85.0
10" St. at Holly St. #2 16.4
10" St. at I-75/85 SB ramps 100.0
Peachtree St. at Pine St. 84.6
Collier Rd. at Post Collier Hills Apts. 23.0
Howell Mill Rd. at I-75 SB ramps 97.4
Howell Mill Rd. at I-75 NB ramps *
Ponce de Leon Ave. at Fairview Rd./Lullwater Rd. .138
Ponce de Leon Ave. at Frederica St. 39.8

* Camera angle prevented complete presence analgsisthiese
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Several intersections have a volume ratio thaikslyl more representative of
capacity than demand. Candler Drive at Rainbowdmnd 18 Street at 1-75/85
southbound ramps are almost certainly in this categand Howell Mill Road at I-75
southbound ramp may be as well due to traffic v@shat increase during the latter part
of the video. Fourteenth Street at Williams Straed other intersections with minor
street vehicles being present for a high percentdgene do have queues clear at times
throughout the video so the volume ratio is reprege/e of demand.

Another potential pitfall of volume ratio analysssthat absolute volume on either
approach is no longer an independent variable talderanges of volume ratio data may
consist of only high or low absolute volumes duelédaset size limitations. Stopping
rates could be correlated with the high or low weducondition experienced, and would
not necessarily be a predictor of stopping ratdee@same volume ratio but dramatically
different absolute volumes. To see if this sitratexisted with the data collected for this
study, Figure 5.7 was created. This figure shdwesnajor and minor hourly volumes for
each intersection in the study, and the volume redéin be seen from the slopes plotted

onto the figure.
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Figure 5.7 shows that this study did not capturg mstances of major street
volumes of more than 2000 vehicles per hour witat® of more than 0.1. One possible
reason is that most intersections lack the capaedyired to process this many vehicles
without normal (green/yellow/red) signalized cohtr&Candler Dr. at Rainbow Dr. and
10" St. at the 1-75/85 southbound ramps may have katadds corresponding to major
street volumes of more than 2000 and ratios abdyeb@t queues formed during flashing
operation and volumes were constrained. Also, nmegsncies indicated in the survey
that they configure intersections of two arteriatstwo “large” roads to flash red/red.
Several intersections filmed in red/red malfunctitesh and discussed later in this
chapter have absolute volumes and volume ratiog liyi regions where Figure 5.7 lacks
data points. Thus, the results of the volumeoramalysis conducted for this study
should be used with caution, not extending theltg$or each volume ratio beyond the
bounds of the absolute volumes for which the vokimatios were measured. For
example, the operations at intersections with nimajor volume ratios above 0.1 and
high major street demand (i.e. 2000 + veh/hr) cabeaextrapolated from the given data.
In addition, the extrapolation of any operations &minor/major volume ration above
0.6 must be used with caution.
5.2.3.4.3 Comparisonsto Previous Studies

Many previous studies of flashing operation coted@nalysis based on volume
ratio [5-11], but comparisons are difficult to dréfar several major reasons. First,
previous studies were of program flash, which isduduring nighttime periods with very
low volume. Although the volume ratios during thdsnes may be similar to daytime

ratios, the absolute volumes are significantly lowach that traffic operations at an
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intersection may be fundamentally different for iéam ratios. Previous operational
studies [5, 6] assumed that vehicles facing a iteslellow indication never stop, but
this study has shown that more than half of theickeh facing a flashing yellow
indication stop at some intersections. Althouglaglevas not measured in this study, the
field data collected suggests that delay-basedatipaal conclusions drawn by past
studies may not be valid. A future study will eoq@ this hypothesis using a simulation
model with vehicle stopping rates based on thesralbserved in this study.

Studies that examined accident rates as a funofialume ratio [5, 9-11] are
the most useful for comparative potential. Stogpat a flashing yellow signal is
potentially hazardous, as a following vehicle may axpect its lead vehicle to stop,
resulting in a rear-end collision. Stopping atasliing yellow signal may also result in
potential hazards by creating false expectancighanminor street drivers. The minor
street drivers may be led to believe that all majozet drivers will be stopping and they
can safely enter the intersection even when madj@ets vehicles are approaching.
Percent major through stopping, then, may be aedlwith accident experience, and it
would be expected that higher stopping percentagegspond to higher accident rates.
However, comparative potential between this studly previous studies may again be
limited due to absolute volume differences. Alpogvious studies had the ability to
recommend the elimination of program flash whendssd rates were high, whereas this
study can only recommend conditions under whichhegpe of flash should be
considered.

Table 5.3 shows accident rates as a functiamapbr to minor volume ratio for a

set of intersections outside of the San Francisea @hat were part of the FHWA
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program flash study [5]. The mode of flash wadoyelred for all of the intersections.
The top number in each cell is the accident raterbgrogram flash was implemented,
and the bottom number is the accident rate aftggrpm flash was implemented. Arrows
indicate a significant difference at a level of ®.0Although there does appear to be a
relationship of increasing accidents rates as m@aominor volume rate decreases, it

appears to exist for both regular operation andnamo flash.
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Table 5.3 Accident Rates by Volume Ratio, FHWA Repo®
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A study of program flash in Oakland County, Micmgfl0, 11] found that
intersections of two arterials withragjor to minor volume ratio of 2:1 or less (minor to
major volume ratio of .5 or more) had significangeater accident rates than those with
ratios of major to minor of 4:1 or more (minor tagjor ration of .25 or less) when
program flash mode was in use. As a result, Oak@aounty stopped using program
flash at four leg intersections of two arterialdesamany of which had ratios of 2:1 or
less. The study suggests but does not directtg shat yellow/red was the flash mode
used for all signal.

A study of program flash in Portland, Oregon [9ygped intersections intoajor
to minor volume ratios of less than two, between two and,fand greater than four.

The results can be seen in Table 5.4. Accidemsratere lower at intersections with
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ratios of more than four than at intersections wéttios between two and four, as would
be expected. Also, there is a significant diffeeem accident rates under full color and
flashing operation in the two to four volume ratémge. Surprisingly, flashing operation
with volume ratios less than two resulted in thedst accident rate of the three volume
ratio ranges and a lower accident rates than @lbrcoperation for the same ratios [9].

This may be due to the small sample size usechéostudy. Also, it is not stated that all
signals were operated with the same flash modé,is@ossible that low volume ratios

were flashed red/red and other intersections wasaéd yellow/red.

Table 5.4 Accident Rates by Volume Ratio, Portlan&tudy [9]

Mean Accident Standard

Rate Deviation
Classification Full Full B e
of Accident Color Flashing Color  Flashing t-Statistic

Volume Ratios Between 0.0 and 2.0 (N = 4)

All 3.29%  1.06« 6.58 2.12 0.645%
PDO 0.00 1.06 0.00 212 - 1.000
Injury 3.29 0.00 6.58 0.00 0.999
Volume Ratios Between 2.0 and 4.0(N = 14)

All 1.20*  5.44 2.32 5.39 -2.704% »
PDO 0.64 0.92 1.34 2.76 -0.340
Injury 0.56 4,52 2.09 492 -2.769*
Angle 0.00 3.30 0.00 4,03 ~3.060°
Rear end 0.47 1,60 1.41 3.53 -1.111
Volume Ratios Greater Than 4.0 (N = 12)

All 1,86 2.76, 2.20 3.79 ~-0.688 %
PDO 1.02 .84 1.58 2.41 -0,985
Injury 0.87 0.92 1.49 1.70 =0.076
Angle 043 221 .15 2.87 -1.990"
Rear end 041 0.00 1.09 0,00 1.296

Note: Results are gives as sccident rate per million entering vehicles, PDO = property
damage only.

"Siy\ificam ot 2% percent level of confidence.,
Significant 4t 20 percent level of confidence.
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Collectively, the results of the FHWA study, thakland County study, and the
Portland study are inconclusive. Accident ratesralV generally increased after the
initiation of flashing operation, but when only &@n volume ratios are examined the
study results begin to conflict.

5.2.3.5 Functional Classification

Analysis based on functional classification is theo way of studying percent
major through stopping as a function of the rela#top between both streets at an
intersection. Unlike volume ratio, which could ydrased on time of day or day of week,
functional classification is a constant. Since foradtion flash can occur at any time,
analysis based on variables not subject to flucnas potentially more applicable.

The Georgia Department of Transportation (GDOT)igmss a functional
classification to all roadways in the state [28eparate classification systems are used
for urban and rural areas, but all intersectiomduthed in this study were in urban areas.
The classifications for urban areas are, in decrgasrder of mobility: interstate
principal arterial, freeway and expressway, priatigrterial, minor arterial, collector,
and local. Interstate ramps were treated as aratepfunctional classification in this
study because GDOT does not appear to include thetime listed functional classes.
Analysis was conducted based on the combinatidaraitional classifications at a given
intersection. For example, the intersection oblector and a local street would be in
one category, and the intersection of two collectaould be in another. Figure 5.8
presents stopping rates at all yellow/red flashersgctions sorted by functional

classification combination. One intersection, MdrBtreet at 8% Street, is excluded
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because both streets are too new to appear on GDOdps and thus their classification

is unknown.
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Figure 5.8 Major Street Stops (Through Vehicles) byunctional Classification Combination



Functional classification combinations seem to bgoad predictor of percent
major through stopping. When the flashing rededtri® a local street, very few drivers on
the flashing yellow street usually chose to stofeépt when the flashing yellow street is
another local street). Intersections of two roaits the same functional classification
usually have high stopping rates. Minor arter{gksllow flash) at collectors (red flash)
have high stopping rates, as do minor arterialdlofyeflash) at freeway ramps (red
flash). The one instance of a collector (yelloasH) at a freeway ramp (red flash) has a
very low stopping rate. However, the intersect®itocated in a new development and
all approaches had very low traffic volumes rekatiu their size. Also, many signals in
this development had recently been in flashing a@n prior to the beginning of
standard operation, so drivers at this location heaye been more accustomed to flashing
operation.

Figure 5.8 also has some notable exceptions tdrémels identified above. In
many cases, this may be due to roads that areimgumygher traffic volumes or serving
more important roles in the transportation netwihidn their classification implies. The
high stopping rates at some minor arterial (yelftash)/local (red flash) intersections are
likely due to roads that are classified as locatatector but provide a higher level of
mobility than this classification would normallydicate. For example, f'7Street is
classified as a collector yet has six lanes, aragatsable median, bicycle lanes, HOV
lanes, and links Midtown Atlanta to Northside Drivge principal arterial. It was also
under construction at the time the functional dfesgion map was created. Phipps
Drive, Hemphill Ave., and Pritchard Drive are adltegorized as local streets, although

Phipps Drive is seven lanes wide, Hemphill Avensieaifour lane cut-through route
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between a minor arterial and principal arterialgd dritchard Drive was relocated and
improved between the publication of GDOT’s functbrtlassification data and the
recording of malfunction flash operations data.

Figure 5.8 was reconstructed as a means of erglthe fact that some roads are
serving roles not usually associated with theirctiomal classification. Phipps Drive (at
the Lenox and Phipps intersection), Hemphill Aven@ the 1# and Hemphill
intersection), and Pritchard Drive (at the Roxbara Pritchard intersection) were all
reclassified as collectors. "L Btreet (at the I7and Bishop intersection and the™and
I-75/85 southbound off ramp intersection) was resifeed as a minor arterial. These
were the only roads within the yellow/red malfunatiflash dataset that were clearly
serving a different level of mobility than is udyahssociated with their GDOT-assigned
functional classification. Figure 5.9 shows thesute of this reclassification, with

reclassified intersections shown in black.
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Figure 5.9 Major Street Stops (Through Vehicles) byrunctional Classification Combination, with SelecRoadways
Reclassified



The classification reassignments shown in Figui@ removed some of the
outliers in Figure 5.8. Reassignment of largehhiglume local roads as collectors
removed all of the intersections with high stopprates from the minor arterial at local
category and placed them into the minor arterialcallector category, where all
intersections already had high stopping rates. s§tgament of 17 Street as a minor
arterial, though, still placed the intersectiond @f at Bishop and I7at Interstate 75/85
southbound off ramp in categories where stoppirigsréor all other intersections are
much higher. It is possible that™ Btreet should actually be classified as a priricipa
arterial (which would eliminate the remaining oent$i), although there is insufficient data
to make comparisons with principal arterial intetsms.

Other studies have considered the importance dftifumal class. For example,
the Portland study [9] examined accident ratesdifferent functional classifications.
The classifications were arterial, collector, amdal; intersections consisted of all
combinations of these except arterial/arterial. dascribed in Section 5.2.3.4.3, stopping
rate at a flashing yellow indication may be relatedntersection accident rate. Under
this assumption, there are similarities betweerréisealts of this study and the results of

the Portland study, shown in Table 5.5
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Table 5.5 Accident Rates for Functional Classificawn Combinations, Portland

Study [9]

Moan Accident Standard

Rate Deviation
Classification Full Full
of Accident Color  Flashing Color  Flaghing t-Statistic
Arterial/Collector (N = 2)
All 1,02 12.02 1.43 0.26 -10.688"
PDO 1.01 9.03 .43 1.62 -5.1431
Injury 0.00 2.99 0.00 1.36 -3.117°
Angle 0.00 7.00 Q.00 1.26 7.875%
Arterlal/Local (N = 4)
All 4.63 3.78 5.91 4.37 0.231
PDO na7 0.73 1.9§ 1.46 0.197
Injury 3.65 3.05 6.38 3.79 0,161
Angle 4.27 3.78 6.21 4,37 0.128
Collector/Local (N= 11)
All 055 2.14 1.30 3.81 -1.309
PDO 019 0.80 062 L.1% =1.499
Injury 0.36 1.35 1,20 3.63 -0.852
Angle 0.00 1.35 06,00 2.10 =2.128*
Rear end 0.00 D.55 0.00 .82 =1.001
Collector/Collector (N = 6)
All 434 4.14 2563 5.56 0.078
PDO 221 0.46 180 |13 2.225"
Injury 2.14 3.68 .14 5.10 -0.629
Angle 0.22 3.24 0.53 5.32 -1.383
Rear end 1.93 0.67 2.10 .10 1,301
Local/Local (N=T7)
All 0.00 3.71 0.00 4.19 -2,343"
PDO 0.00 0.36 0.non 0.946 -0.047
Injury 0.00 3.35 0.00  4.41 -2.010°
Angle 0.00 1.95 0.00 1.93 -2.675"
Rear end 0.00 1.77 0.00 4.67 -1.001

Note: Besulis are givin as accident rate per million anigring vehicles. PDO = property
damage anly.

dstgificant at 95 percent jovel of confidence.
Significant ot 9G percent level of confidence.

Arterial/collector and local/local intersectionsdhaigh stopping rates in this
study, and they had high accident rate increasesnwlashing was implemented in
Portland. Arterial/local intersections had a daseein accident rate when flashing was
implemented, and generally had low stopping rateshis study. There were some

differences. Collector/local intersections hadhhagcident rates, but this study did not
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identify high stopping rates at such intersectio@llector/collector intersections had a
decrease in accidents when flashing was implemembigdaccident type changed from
primarily rear end to primarily angle, and the gséyeincreased dramatically.
Collector/collector stopping rate data in this stwdis inconclusive.

5.2.3.6 Average Daily Traffic (ADT)

Average daily traffic (ADT) could be another chamistic correlated with
percent major through stopping. ADT-based analgsigld be conducted with the
absolute daily volumes of the major or the minaadways, or with an ADT ratio to
capture the relative difference between the intdmsg roads. Unlike the observed
volume ratios it would not be subject to capacapstrains and it would not vary by time
and day. ADT analysis might also eliminate irregiiies that arise in functional
classification analysis by directly reflecting aads relative function through actual
aggregate traffic flows.

In order to use ADT for comparative analysis, Al3Theeded for both roads at an
intersection. The 38 instances of yellow/red flaghoperation included in this study
were captures at 33 unique intersections. Of tB8smtersections, only five had ADT
values available for both roadways. ADT could betmeasured by the project team due
to time limitations, so no analysis could be cortddaising ADT.

5.2.3.7 Lane Ratio

Lane ratio analysis was the final analysis undtertto examine the impact of the
relative difference between the roadways on peroejor through stopping. There are
different possible methods for defining the numbfkelanes on either the major or minor

roadway, which is a potential weakness of this ygigalmethod. The definition chosen
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for this analysis was the total number of entelages on both approaches. Left and
right turn bays were included in the lane counhe Tatio was defined as the number of
minor street lanes to the number of major streetdaas shown in Figure 5.10. Three leg
intersections (at which the minor road comes teraa) have relatively low volume ratios
because there is only one minor street approadomndribute to the minor street lane
total. One way major roads do not necessarilylresuelatively high volume ratios
because the entering approach often had more mytanes than one approach of a two

way street.

Minor:Ma jor Lone Ratio of
26, expressed as 0.33

Figure 5.10 Example Lane Ratio Definition

Figure 5.11 shows the results of lane ratio amalyShere does not appear to be a

notable relationship between percent major thrp@tg and lane ratio. The lowest lane

ratios have relatively low stopping rates, but théso have volume ratios and functional

&9



class combinations that are associated with lowptg rates, resulting in little new

insight gained by using the lane ratio.
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5.2.3.8 Intersection Geometry and Approach Type

Intersection geometry and approach type were tRevagiables to be analyzed in
relation to percent major through stopping. Tworgetric configurations were included
in the study — three leg intersections and four iteggrsections. For each geometric
configuration, there were three combinations ofrapphes: two two-way streets, major
two-way street and minor one-way street, and maj@-way street and minor two-way
street. There were no intersections where botketstrwere one-way. At three leg
intersections, the road with one leg always reakihe flashing red indication. Freeway
ramps were considered one-way streets. Figure shb@/s intersections grouped into

these categories.
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5.2.3.8.1 Geometry Findings

The results suggest that far more drivers choossta at four leg intersections
than at three leg intersections, although this maitially be a reflection of other
variables. All but one of the three leg intersaasi has a fairly low stopping rate, most of
the minor roads at the three leg intersectionshen dtudy are small roads that have a
much lower traffic volume than the major road. @lsvhile most of the intersections
with high stopping rates have four legs, thereadgse four leg intersections with very low
stopping rates. One possible explanation is thatdecision to stop or not stop at a
flashing yellow indication is driven by multiple dors including geometry. For
example, at an intersection with a volume raticO& (which was found to be in the
transitional range for stopping rates as a funabiowolume ratio), geometry may become
the factor that influences a driver’s stopping dexi. The FHWA study [5] performed
analysis based on intersection geometry but indwleh a small number of three leg
intersections that no meaningful results could in@ioed.
5.2.3.8.2 Approach Type Findings

The results of approach type analysis are incenau Intersections with two
two-way streets contain the complete range of stgppercentages. All but one of the
intersections with a one-way minor street are faewamps, so the results may not be
applicable to other intersections. The intersestivith a one-way major street generally
have low stopping rates, but most of these intésex have a large, high volume major
street and a small, low volume minor street, soratigese results may be a reflection of

other factors.
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The Portland study [9] analyzed the differencesvben one-way and two-way
streets. Intersections were classified as two-tmaylvay, two-way/one-way, or one-
way/one-way. Two-way/two-way intersections werairfd to have an accident rate
under flashing operation that was more than threes as high as the accident rate under
normal operation. Two-way/one-way intersectionsvatd a decrease in accidents when
flashing was implemented and one-way/one-way iet#iens showed an increase;
however, these results were not statistically §icamt. As a result, the Portland study
cautions that “use of a flashing signal on a twogsiveo-way intersection could
significantly reduce safety.” However, it must eragain be recalled that this conclusion
is entirely based upon program flash conditionsjctvhtypically have much lower
volumes than malfunction flash.

5.2.3.9 Minor Street Vehicle Presence

During field data collection and data reduction,b#&came apparent that the
presence of vehicles on the minor street poteptiafluenced the major street vehicle’s
stopping decision. Stops related to minor vehymesence appeared to occur for a
variety of reasons. Some drivers stopped as atesyuito let minor street vehicles
through the intersection, and others stopped acassity because minor street vehicles
had crept into the intersection. Also, some dev@mply seemed confused about which
vehicles had the right-of-way.

Analysis of the correlation of the main streetiektis stopping rate with vehicles
being present on the minor street was conductéaardifferent ways. First, major street
vehicle activity was segregated into two groupsne @roup consisted of activity that

occurred while a vehicle was present on the mitreeg and the other group consisted of
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activity that occurred while vehicles were not greson the minor street. Differences in
percent major through stopping rates for each gwwepe then compared. The second
analysis procedure created a new independent Vaniaferred to percent time present.
This variable was defined as the percent of timeutphout an entire video that a vehicle
was present on the minor street.
5.2.3.9.1 Present Versus Absent Analysis

Before major vehicle activity could be segregat@d the two cases of minor
street vehicles being present and absent, preeifgg@tobns of presence were needed. A
minor street vehicle is first considered to be en¢svhen it stopped at the stop bar.
Presence continues until three seconds after therrstreet vehicle departs the stop bar.
Figure 5.13 shows the conditions that marked thginpéng and end of the presence
period. Based on observation of the videos, teem®wnds was the amount of time was
usually required for a minor street vehicle to cld# intersection. For minor street
vehicles that did not stop, presence began whencttossed the stop bar and ended three
seconds later. Whennagjor street vehicle arrived at the stop bar (and eish&pped or
proceeded through the intersection) minor streéicle presence was checked and the
major street vehicle was assigned to either theomuehicle present category or the

minor vehicle absent category.
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Intersections with very low or very high minor estt volumes can produce
misleading results because nearly all major stresdticles get classified into one
category. For example, only three percent of mapeet through vehicles at the
intersection of Spring Street and Abercrombie Platered when a minor street vehicle
was present. As a result, stopping rates for tme ©f a minor street vehicle being
present are based on only a handful of vehiclesblel5.6 includes the percent of major
through vehicles that passed through the intexm®atihen a minor street vehicle was

present, as well as the percent major through stgpptes for both cases.
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Table 5.6 Effects of Minor Street Vehicle Presencen Percent Major Through
Stopping

Intersection

Percent of Through
Vehicles Entering

Percent Major
Through Stopping

When Minor Minor Minor
Vehicle Present Vehicle | Vehicle
Present | Absent
Northside Dr. at Peachtree Battle Ave. 72.8 67.7 341
Monroe Dr. at 10 St. 90.1 59.5 42.2
Candler Dr. at Rainbow Dr. Likely 100.0* 60.1 -
N. Highland Ave. at University Dr. 43.7 12.0 8.1
17" St. at Bishop St. (new signal) 45.2 4.1 1.9
Lenox Rd. at Phipps Dr. 81.1 34.8 24.9
Spring St. at 17 St. 88.9 47.9 25.6
W. Peachtree St. at 15t. 15.9 1.1 0.7
14" St. at Williams St. 98.3 60.2 286
W Peachtree St. at 165t. #1 77.1 10.0 3.7
Market St. at 18 7% St. (new signal) 3.1 385 15.8
Peachtree St. at"sSt. (new signal) 54.3 8.2 4.8
Techwood Dr. at Merritts Ave. #1 4.2 8.0 5.0
Techwood Dr. at Merritts Ave. #2 20.1 8.5 4.9
E. Rock Springs Rd. at Barclay PI. 0.6 0.0 0.0
Ashford Dunwoody Rd at Harts Mill Rd}  54.0 9.5 2.9
Spring St. at 8 St. (new signal) 37.4 2.4 0.6
10" St. at Hemphill Ave. #1 72.7 54.0 23.3
10" St. at Hemphill Ave. #2 75.8 65.9 53.1
17" St. at |-75/85 SB off ramp 71.7 4.7 1.6
Paces Ferry Rd. at Paces Mill Rd. 49.8 53.3 25.2
Peachtree Rd. at Sheridan Dr. 46.3 6.1 2.8
Roxboro Rd. at Pritchard Dr. 73.2 41.9 17.9
W Peachtree St. at Peachtree PI. 44.4 4.5 2.0
Spring St. at Abercrombie PI. 3.0 53 0.3
10" St. at Holly St. #1 21.5 2.0 1.2
Juniper St. at 12St. 40.0 17.3 10.9
Charles Allen Dr. at'8St. #1 19.2 53.3 14.3
Charles Allen Dr. at'8 St. #2 55.6 66.9 32.8
W. Peachtree St. at 16&t. #2 85.6 15.5 6.4
10" St. at Holly St. #2 19.9 2.5 2.2
10" St. at I-75/85 SB ramps 100.0 61.1 -
Peachtree St. at Pine St. 78.5 55.7 34.5
Collier Rd. at Post Collier Hills Apts. 22.8 9.4 34
Howell Mill Rd. at I-75 SB ramps 98.0 77.0 471
*

Howell Mill Rd. at 1-75 NB ramps
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Table 5.6 continued

Intersection Percent of Through | Percent Major
Vehicles Entering Through Stopping
When Minor Minor Minor
Vehicle Present Vehicle | Vehicle

Present | Absent

Ponce de Leon Ave. at Fairview 32.2 33.8 14.0

Rd./Lullwater Rd.

Ponce de Leon Ave. at Frederica St. 41.4 6.0 2.4

* Camera angle did not allow for presence analysis

Presence of a minor street vehicle clearly in@dabke probability that a driver
going through an intersection on the major stremtild/ choose to stop. A stopping rate
increase occurred at all but three of the intersest One of these three had no major
street vehicles arrive when there was not a mitreesvehicle present, and another had
no vehicles stop for either case.

Table 5.6 also reveals several intersections whareor street vehicles were
nearly always present or nearly always absent.in&rsections where a minor street
vehicle was present less than five percent ofithe {Market and 1815, Techwood and
Merritts #1, East Rock Springs and Barclay, Spramgl Abercrombie), stopping rates
from the “minor street vehicle present” categorg excluded from further analysis. At
intersections where a minor street vehicle wasgmtesiore than ninety five percent of
the time (14 and Williams, 18 and 1-75/85 SB ramps, Howell Mill and 1-75 SB raspp
stopping rates from the “minor street vehicle abseategory are excluded from further
analysis. All of these excluded stopping ratessémeck out in Table 5.6
5.2.3.9.2 Analysis of Other Variables Using Presence and Absence

Using the separated stopping rates for presentadsdnt conditions shown in

Table 5.6, it is possible to conduct further anialyd variables that had previously been
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studied using the combined (present + absent) sigpm@te data. Minor flow rate,
discussed in Section 5.2.3.1, and minor:major veluatio, discussed in Section 5.2.3.4,
were selected for presence/absence analysis bettaiseitial analysis had revealed a
correlation between these variables and percergrrttajough stopping.

Figures 5.14 and 5.15 are subsets of the dataneesen Figure 5.1. The data
represented by each point in Figure 5.1 is collebti represented by a point in Figure
5.14 and point in Figure 5.15, except for the hahdf intersections described in Section
5.2.3.9.1 that lacked sufficient presence or alsselata. Stopping rates when a minor
street vehicle is present, shown in Figure 5.1d,rarticeably higher than stopping rates
when a minor vehicle is absent, shown in Figuré&5.This increase occurs throughout
the entire range of minor flow rates used in thelgt although the highest of minor flow
rates are omitted from Figure 5.15 because therdeav or no instances of minor street

vehicles being absent at these intersections.
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Figure 5.14 Major Street Stops (Through Vehicles)s. Minor Street Volume
Yellow/Red Flashing, when a Minor Street Vehicle i®resent
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Figure 5.15 Major Street Stops (Through Vehicles)s. Minor Street Volume
Yellow/Red Flashing, when a Minor Street Vehicle ig\bsent
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Figures 5.16 and 5.17 are both use subsets ofatiaepresented in Figure 5.3. As
previously demonstrated, stopping rates are higihen a minor street vehicle is present.
In both figures, there appears to exist a wellreti relationship between volume ratio
and percent major through stopping. Stopping es®e as the ratio increases for both
the presence and absence cases, but the increaseass great for the absence case. The
relationships presented in Figures 5.16 and 5.1 whlosen as the relationships on
which to base the model of percent major througb@ng. This is discussed at length in

Chapter 6.
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Figure 5.16 Major Street Stops (Through Vehicles)s. Minor:Major Volume Ratio
Yellow/Red Flashing, when a Minor Street Vehicle i®resent
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Figure 5.17 Major Street Stops (Through Vehicles)s. Minor:Major Volume Ratio
Yellow/Red Flashing, when a Minor Street Vehicle i¢\bsent
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5.2.3.9.3 Percent Time Present Analysis

Percent time present analysis avoids the segoegati major street through
vehicles into different categories by instead exedimajor through stopping rates as a
function of a continuous variable, percent timespré. Minor street vehicle presence is
still defined as the period of time beginning wleeminor street vehicle reached the stop
bar and ending three seconds after its deparflihese time periods were then summed
over the duration of the video and the percentdgeeototal video length during which a
minor street vehicle was present was calculatelde résults are shown below in Figure

5.18.
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Figure 5.18 illustrates the relationship of petam@ajor through stopping and the
percent of time a minor street vehicle is preséanantersection. A transition appears to
take place when minor street vehicles are preseat 50% of the time. Below this
breakpoint, stopping percentages usually do noeexxden percent and never exceed
twenty five percent. Above this breakpoint, stogppercentages are usually at least
thirty percent, although they under 10% in a fewesa From these results it is seen that
when minor street vehicles are present more th&e 60the time at an intersection
operating under yellow/red malfunction flash, theersection will likely begin to
function similar to a four-way stop. There aresthdata points in the range of more than
50% vehicle presence that do not fit into this treteship. They are both of the West
Peachtree and T@malfunction flash instances as well as programfteeh at the newly
installed 1" and Bishop signal. West Peachtree is a 5 lanewanestreet, and 17
Street is a 6 lane street with HOV and bicycle $aard a nontraversable median.™ 16
Street and Bishop Street both have one lane in @&aettion. This may be evidence that
if the size difference between roads is sufficietdrge (i.e. a significant difference in
functional classification), that this differencendinates the vehicle’s stopping decision
process and stopping rates will always be low iigas of the presence or absence of

minor street vehicles.
5.2.4 Minor Street Stopping

The previous sections of this chapter have dematestrthat the widely used

assumption that no vehicles stop at a flashingoyelindication is incorrect. In this
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section, the assumption that all vehicles stop #iashing red indication is examined.
Only yellow/red intersections are analyzed hereedéred intersections are analyzed in
Section 5.3.

For analysis of major street stopping, only thtowghicles are analyzed. For
minor street stopping, all vehicles (through anchifg) are included in the analysis.
Turning movements are included on the minor stfeettwo reasons. First, through
movements are much less common on minor streetsthigy are on major streets. At
three leg intersections there can be no minor ttranovements, and at many four leg
intersections, especially freeway ramps, a higltgrgage of minor street vehicles turn
onto the major street. Second, minor street vesithce a flashing red indication, so
failure to stop, even by a vehicle turning rigktaiviolation and a potential safety hazard
to major street drivers who are expecting all mistoeet vehicles to stop.

Violation of a flashing red indication (i.e. faikito stop) by minor street drivers
was found to be a much rarer event than an unreges®op (i.e. any stop) at a flashing
yellow indication. The assumption that all vebglstop at a flashing red indication is
more realistic than the assumption that no vehistep at a flashing yellow indication.
Still, stopping rates at many intersections doreath ninety or even eighty percent.

One possible explanation for this is the formawdmplatoons. When the vehicle
at a minor street stop bar departs and entersitesection, vehicles behind it or next to
it will sometimes immediately proceed through thiersection without stopping. Bansen
developed a procedure to account for this behdkatronly analyzes the stopping rate of
the lead vehicle in a platoon and excludes follgmrehicles, if any exist [2]. Vehicles

making different movements (such as a through aedt &urn) could be part of the same
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platoon. Bansen used his platoon analysis onlyHermajor street, but in this study it
was used to analyze minor street vehicle activifyigure 5.19 shows minor street
stopping rates for all vehicles and platoon leadefg. Two intersections, Candler Drive
at Rainbow Drive and Howell Mill Road and I-75 rdrbund ramps, had to be excluded
from the analysis because the camera angle diéllwt for consistent observation of

minor street vehicles at the stop bar.
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Some intersections still have very low stoppingesaeven when only platoon
leaders are analyzed. These intersections tendave low traffic volumes, good
visibility, and a high percentage of minor streehicles making right turns (or left turns
onto one-way streets). Instead of treating thes&rgections as stop-controlled, drivers
may be treating them more similar to yield con#&dlintersections. As they approach the
intersection, observe that the signal is not opggahormally and that there are no
vehicles making conflicting movements, minor strid@ters may choose to proceed with
caution as they would at a yield controlled neighiood or rural intersection.

Even if the handful of intersections with very letopping rates are overlooked, a
large number of minor street drivers at other seetions who are alsaot following
other vehicles in a platoon are still violating fleshing red indication. The rate of this
violation is much lower than the rate at which magtreet vehicles choose to stop at
flashing yellow, but it still shows that both majassumptions about stopping at
malfunctioning signals (i.e. no vehicles stop #taahing yellow and all vehicles stop at a
flashing red) are not representative of actualedrbehavior.

The violations of flashing red, though, may be #eotion of typical driver
compliance with control devices. A 1989 FHWA stumyPietrucha et al [25] found that
only 19% of drivers voluntarily came to a full stapa stop sign. Also, less than 50% of
drivers fully stopped before making a right turnaated signal. In Pietrucha’s study,
rolling stops were not considered to be stops.thia study, rolling stops often were
considered stops. Due to camera angles and rigsollimitations, wheels were not
observed. If a vehicle slowed to the extent tfiatn a distance, it appeared to stop, then

it was considered to be stopped. This may partetplain what Pietrucha’s stopping
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rates were much lower than those observed in thdy/s Flashing traffic signal operation
is also a more unfamiliar situation to drivers tl@astop sign and is used at intersections
that warrant a traffic signal. These conditionsynmake drivers more cautious at

flashing signals and thus more likely to stop thaia stop sign.

5.2.5 Summary of Yellow/Red Flash Analysis

Analysis of yellow/red flash primarily examined theercentage of through
vehicles on the major street choosing to stop.s ihuseful as a measure of effectiveness
because it represents driver confusion, potensityand the degradation of major street
flow. The stopping rate was studied as a funcabminor street volume, major street
volume, minor street to major street volume ratmadway functional classification,
intersection geometry, lane ratio, intersectionngetny and approach type (one-way or
two-way street), and the presence or absence ahar istreet vehicle.

The minor street volume and the volume ratio véeren to have some correlation
with the stopping rate of major street through elds. Functional classification was also
a reasonably good predictor, but with notable ettoep. Analysis that considered both
the presence or absence of a minor street vehndeother independent variables was
also conducted. By dividing major street stoppiate data from each intersection into
either a “minor street vehicle present” or a “mirstreet vehicle absent” category and
then analyzing each as a function of volume raioglationship suitable for modeling
(discussed in Chapter 6) was discovered.

Minor street stopping rates were also analyzed, ianwvas discovered that red

flash violation rates of ten percent at yellow/neigrsection are not uncommon.
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5.3 Analysis of Red/Red Flash

In Atlanta, the configuration of an intersectionflessh red/red under malfunction
conditions seems to be rarer than the configuraifaan intersection to flash yellow/red.
When used, red/red flash tends to be limited toirtkersection of two major roadways.
During the field data collection for this projedt,was also found that intersections
flashing red/red seem to be reported and/or regpamere quickly than intersections
flashing yellow/red. Only 5 of the 34 instancesyeflow/red malfunction flash were
reset into normal operation during the one houma dadllection period, but 5 of 9
instances of red/red malfunction flash were resgtnd the one hour data collection
period and at least two others were reset as teambers were setting up their video
equipment. The red/red dataset shown in Tableib donsiderably smaller than the

yellow/red dataset.

Table 5.7 Traffic Conditions at Red/Red Signals irstudy

Intersection Equivalent Hourly Volume | Percent Percent
Major | Major Minor | Major Minor
Total | Through | Total | Through | Stopping

Stopping

Piedmont Ave at The Prado 21671 2041 310 85.3 97.8

Roswell Rd at W. Wieuca Rd.1810 1530 713 83.6 82.9

#1

Roswell Rd at W. Wieuca Rd. 1503 1273 369 86.0 90.1

#2

17" St. at Market St. 1173| 837 381 85.5 89.4

North Ave. at Piedmont Ave.| 1638 1388 1188 77.9 182.

Market St. at 18 % St. (new | 451 430 5 60.0 100.0

signal)

10" St. at Peachtree St. 917 616 900 87.1 81.1

Northside Dr. at 14 St. 1227 | 993 631 90.6 86.7

14" St. at State St. 690 578 84 84.4 93.1

Fowler St. at Ferst Dr./5St. 518 323 443 93.1 95.4
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For red/red intersections, the major road is @efims the road with a higher
traffic volume during the period of time in whicldeo footage was captured. In Table
5.12, this road is always listed first in the “Irsection” column. It is possible that at a
different time or on a different day, the road defl as the major road could change.
Also, equivalent hourly volumes like those usedrable 5.1 are used in Table 5.12 so
that all traffic volumes listed are representabvexactly one full hour of time.

Quantitative analysis of red/red intersections based on both major and minor
street stopping rates. For the major street, aimalpcused on only through vehicles.
Although the failure to stop at a flashing red gadion is a violation regardless of the
movement being made by the driver, the likelihoba @iolation occurring varies from
movement to movement. For comparative purposesrides in Section 5.2, through
vehicle stopping rates are the focus of major s@mealysis at red/red intersections. For
minor street analysis, the stopping rates of dilicles are used. While this impacts the
ability to compare major street and minor streepging rates, it is a necessity as some
minor streets have very few through vehicles (arenat a 3 leg intersection).

Major street stopping rates with red/red flash aredictably much higher than
with yellow/red flash. They are, however, usud#lgs than ninety percent. At all but
two of the red/red intersections, more than tewcqr@rof major street through drivers did
not stop. Minor street stopping rates tendededigher, but were still below ninety
percent at some intersections. There is no appaeationship between major street

stopping rates at red/red intersections and artheotariables found to influence major
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street stopping rates at yellow/red intersectiowdth a larger sample size, though, it is
possible that trends might emerge.

The formation of platoons partially explains thevistopping rate. On high
volume approaches, a vehicle that is in the seqmsition in a queue will sometimes
closely follow the lead vehicle in the queue thioude intersection when the lead
vehicle departs. The second vehicle will not stbfhe stop bar before following the lead

vehicle, so it is not recorded as a stopped vehi@g calculating the stopping rate of

lead vehicles only, the effect of platoons on siogpates can be analyzed. Table 5.8

presents a comparison of overall stopping ratepéatdon stopping rates.

Table 5.8 Effect of Platoons on Vehicle Stopping Res

Intersection Percent Major Through | Percent Minor Stopping
Stopping
All Platoon All Platoon
Vehicles| Leaders Only | Vehicles | Leaders Only
Piedmont Ave at The Prado 85.3 92.1 97.8 98.5
Roswell Rd at W. Wieuca Rd. #1 83.6 90.0 82.9 83.3
Roswell Rd at W. Wieuca Rd. #2 86.0 90.4 90.1 91.9
17" St. at Market St. 85.5 85.6 89.4 92.0
North Ave. at Piedmont Ave. 77.9 92.6 82.1 90.2
Market St. at 18 % St. (new 60.0 61.6 100.0 100.0
signal)
10" St. at Peachtree St. 87.1 93.0 81.1 85.2
Northside Dr. at 14 St. 90.6 94.0 86.7 90.5
14" St. at State St. 84.4 84.9 93.1 93.1
Fowler St. at Ferst Dr.f5St. 93.1 95.3 954 95.9

Although the platoon stopping rates are higher ttien overall stopping rates,
they are still low enough to indicate that noncaamte with a flashing red indication is
a fairly common occurrence. Unfortunately, theesatannot illustrate the type of non-

compliance that is occurring. A vehicle that does stop and is not part of a platoon
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could slow and creep through the intersectiont oould proceed without slowing. This
latter scenario tends to occur at intersectiona oélatively large road and a relatively
small road operating in red/red flash, such asrRied Avenue at The Prado, 1 &treet

at State Street, and "l Btreet at Market Street. The first two are irgeti®ns of minor
arterials and local roads. Seventeenth at Mask#ta intersection of a collector and local
road, although the importance of"LBtreet to the transportation network in its vitini
has increased since the most recent functionakitizetion map was created. High
speed violations of a red/red intersection by majoget drivers create the potential for
severe accidents. Minor street drivers who obs#rakan intersection is operating as a
four-way stop may enter the intersection even rhaor street vehicle is approaching
because they believe it will stop. If the majaest vehicle does not stop, there is the

potential for a high speed right angle acciderddeur.

5.4 Analysis of Permanent Beacons

Two permanently flashing yellow/red beacons wdreeoved as part of this study.
Yellow/red beacons and yellow/red malfunctioningffic signals should produce the
same driver response, but the limited amount ottealata collected in this indicates
that this is not the case.

The two beacons studied were both located on largtbDrive, a two-lane minor
arterial located in residential area within theyGit Atlanta. A beacon at Parkdale Place
was filmed on a Sunday afternoon and during thenmgrpeak, and a beacon at Acorn
Avenue was filmed during the morning peak. Sineadons permanently flash, one hour

of footage was always able to be captured. Botthe$e streets are classified as local
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roads and are two lanes each. Both intersectiawe lonly three legs. Table 5.14
contains traffic volume and stopping rate inforroatifor these intersections. The

volumes are for a one hour time period.

Table 5.9 Traffic Volumes and Stopping Rates at YEw/Red Beacons

Intersection Day and | Major Minor | Major Street | Percent Major
Start Time | Street | Street Through Through
Volume | Volume Volume Stopping
Lindbergh Dr. at Sunday 731 5 728 0.0
Parkdale PI. 5:00 PM
Lindbergh Dr. at | Wednesday 1111 4 1107 0.0
Parkdale PI. 7:45 AM
Lindbergh Dr. at Friday 748 42 699 0.0
Acorn Ave. 7:00 AM

During the study period, more than 2500 vehiclesspd through the intersections
where the beacons were located, and none of theppesi. Drivers also did not appear
to slow for the beacons, as is often the case #untsioning yellow/red signals. The
driver confusion that exists at malfunctioning signdoes not seem to exist at beacons.

Due to the small dataset, beacon analysis reshtisld be used with caution.
Both intersections are comprised of a minor artealad a local street, and this
combination generally had very low stopping ratedar malfunction flash control. The
intersections have only three legs, which usuabulted in a low stopping rate under
malfunction flash control. Minor street to majore®t volume ratios range from 0.004 to
0.06, and few stops at a malfunctioning signal \@daé expected for such ratios. Finally,
the intersection captured under malfunction flashtiol that is most similar to the

beacon intersections is East Rock Springs RoadBancay Place, and this intersection
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was the only malfunction flash intersection to reécoo stops by major street through

vehicles.

5.5 Analysis of Intersections Filmed Twice

Eight intersections were filmed on two separateasmns. Five of the
intersections were yellow/red malfunctions, one wased/red malfunction, one was a
yellow/red beacon, and one was a newly installgdadithat was first flashed yellow/red
and then changed to red/red. In some cases, tbe d@nd second filming of an
intersection occurred during separate malfunctioents that were months apart, and in
other cases filming was done under different voluommditions during the same
malfunction flash event.

Table 5.15 contains traffic data from intersectitimat were filmed twice. Traffic
volumes and stopping rates are equivalent houohydl In the scenario column, “Y/R”
refers to yellow/red flashing and “R/R” refers tedfred flashing. Equivalent hourly
flows, as discussed in Section 5.1, are actudidrabunts for a one hour period of time
(if a full hour of data could be gathered) or treffic counts from a shorter time period
scaled up to be representative of an hourly vol(ime signal was repaired before a full
hour of data could be collected). Volumes ratind atopping percentages in this table
may differ slightly from values in other tables.th@r tables, such as Table 5.5, use the
stopping rate from an entire video worth of daygidally 62 minutes. Since hourly
volumes are listed in this table, stopping rates\asiume ratios for videos more than one

hour in length are only based on the first 60 nesdbr consistency.
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Behavior at malfunctioning signals does vary vitific volume and by time and
day of week, however the observed variations i@ ratios is relatively limited. West
Peachtree Street at I&treet, Techwood Drive at Merritts Avenue, and' Bireet at
Holly Street all had relatively low stopping ratgsring both observation periods. "0
Street at Hemphill Avenue had a relatively highpgiag rate and began to function
similar to a four way stop during both observatperiods. Operation at Charles Allen
Drive at 8 Street changed substantially. On Sunday eveninlyg,21.6 percent of major
street through drivers stopped. On Monday mormiggn classes were beginning at a
high school located at one corner of the intereactind traffic volumes were nearly three
times as high, 51.8 percent of major street drivenese to stop. One possible
explanation for this is that drivers begin to igna@ontrol devices at an intersection if
traffic volumes are very low, even under similatwoe ratios. It is also possible that
nighttime conditions are a factor, however few lod bther intersections were observed
during dark conditions making it impossible at thime to test this hypothesis. This
would explain the minor street stopping rate ofyoBd.8 percent during the nighttime
observation at Techwood Drive at Merritts Ave.

The beacon at Lindbergh Drive and Parkdale Plak the red/red signal at
Roswell Road and West Wieuca Street had similaceffon drivers for both observation
periods, although traffic volumes were also simil&he conversion of Market Street and
18" 15 Street from a yellow/red signal to a red/rechaigiearly quadrupled the stopping
rate, although drivers were also more familiar witle intersection when the red/red
video was recorded because the intersection had dygen for more than half a year by

this point.
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Volume ratio was relatively similar during both salovation periods at all
intersections, which suggests that it may be amrogpiate variable on which to base
flash mode selection. Since only one flash moaebeaselected for a given intersection,
the basis of the selection should be a variabledbes not vary greatly between different

times of the day and days of the week.

5.6 Field Analysis Findings

Analysis of field data collected at flashing trafSignals was conducted. The
dataset consisted to 41 video recordings of yefieavflashing operation (34 instances of
malfunction flash, 4 instances of program flasmev signals, and 3 beacons) and 10
recordings of red/red flashing operation (9 insésnof malfunction flash and 1 instance
of program flash at a new signal). The percentaigeehicles choosing to stop was
chosen as the primary performance measure. Fadus®p at a flashing red signal is a
violation of Georgia law, and stopping at a flaghyellow signal violates the expectancy
of many drivers (since it is not required by law)dait reduces the major street
operational benefits that yellow/red flash providesr red/red flash.

The percentage of through vehicles stopping atnéersection when facing a
flashing yellow indication ranged from O to 76. igs a major departure from previous
operation studies, which assumed that no vehiclegldvstop when facing a flashing
yellow indication. The minor street to major strgelume ratio, minor street volume,
and functional classifications of the roads at theersection were all found to be
correlated with percent major through stopping.rtii@r analysis combining the volume

ratio and the presence or absence of a vehiclaeminor street also proved to be a good
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predictor of the major street through vehicle stogpate. In Chapter 6, this relationship
is used to model stopping at flashing yellow signal

The percentage of major street through vehiclessing to stop at an intersection
operating in red/red malfunction flash control reddrom 78 to 93 percent. This is also
a departure from previous studies, which assumataihdrivers would stop at a flashing

red indication. No variable studied was a goodljoter of this stopping rate.
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CHAPTER 6

MODELING

When a signalized intersection is configured taslil yellow/red during a
malfunction event, signals for the major streesHlaellow (drivers may proceed with
caution) and signals for the minor street flash (erilvers are required by law to stop).
One of the major findings of the field data colientportion of this project was that a
large number of drivers choose to stop when faaiflgshing yellow signal, even though
they are not required to do so. At the 38 instangieyellow/red flashing operation
included in this study, the percentage of majoeedtthrough vehicles choosing to stop
(referred to in this report as “percent major tlgiostopping”) ranged from 0.0 to 76.4.
Through vehicles have been chosen as the focusedhitial analysis. The behavior of
left and right turning vehicles is different frorat of through vehicles. Left turning
vehicles have a higher likelihood of stopping asytimust yield to opposing through
vehicles and right turning vehicles tend to haweelo stopping rates as they treat the
intersection similar to a green light or right oedr Future study will consider
improvements in the model given the inclusion ohtong movements.

Modeling of stopping rates will allow for the datallected from this study to be
applied to other intersections and it will enaliie treation of a simulation of yellow/red
flashing operation under various traffic volumeBased on the analysis conducted in
Chapter 5, two variables were selected as goodigboes of percent major through
stopping. One is the presence or absence of algaim the minor street, and the other is

the volume ratio between the two streets. To stuth of these independent variables
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simultaneously, major street vehicles at each set#ion were segregated into two
categories — those that arrived when a minor sirekicle was present, and those that
arrived when a minor street vehicle was absentthiieach category, drivers are then
faced with a binary choice — they can stop, or tbean not stop. A logit model was

selected as the functional form as it models bichigice. Plots of the stopping rate data
as a function of minor street to major street vauratio, shown in Figures 6.1 and 6.2,

also reveal a relationship that resembles a l@gisgrowth function.
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Figure 6.1 Major Street Stops (Through Vehicles) vaMinor:Major Volume Ratio
Yellow/Red Flashing, when a Minor Street Vehicle i®resent
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6.1 The Logit Model
Logit models are used to predict the probabilggy( P) of an individual or a
population to select one alternative (say alteweal out of a group of many alternatives

(say the sety). The form of the model is
Pi :eXpUi) g
Y. expy;)
j=1
where U is the utility function associated with alternatiy U;,is the set of all utility
functions, and all other variables are those deedriabove [26]. The shape of a logit

model is shown in the generic model depicted iufads.3.
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Figure 6.3 Logit Model Form
A utility function is a measure of the satisfacti@r in an economic sense, the utility)
experienced by an individual when they choose raditere i. Each utility function
contains all variables that are said to have almente on the choice being modeled, a
coefficient associated with each variable, and restamt term. The coefficients and the

constant are the terms that are optimized to ditd&ta that is being modeled.
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Suppose it is determined that three variables ang, z influence an individual’s
decision to choose alternative A or alternative Bhe utility of choosing A would be
expressed as

Un=0ntBiaX+ BonY + BonZ
and the utility of choosing B would be expressed as

Ug =0, +BpX+ LY+ Bsz.

The probability of choosing A, then, would be exgsed as

Pa = exp A)Axpu A) +expU;,) + constant

In transportation engineering, the logit modetyigically used in the four step
travel demand modeling process. The logit moded tiee ability to accommodate
multiple independent variables, which is usefulceimany factors drive trip-making
decisions. The alternatives being modeled mustdisereet, which is a good
representation of the choices available in a travatext. For example, there are a fixed
number of modes (walk, drive, bus, etc.) availablan individual, and there are a fixed

number of routes (roads, bus lines, etc.) availaliflein each mode.

6.1.1 Logit Model Range

The logit model is used to model probabilitiess @ result, values of the basic
form of the model vary from zero to one. In sontaagions, though, the probability of
the selection of a certain alternative may nevesr@gch one. In these situations, a
scaling factor can be applied to the model as anmehcreating an upper boundary. For

example, the equation
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P, =|XPUA)/ * 0.7
Y. expy,)
j=1

would have an upper boundary of 0.7, indicating #irnative A will never be chosen
more than seventy percent of the time. It showdnbted that if a scaling factor is
applied to a previously optimized model, it is resa@y to re-optimize the model. In

other words, the coefficients and constant terntisneed to be changed.

6.1.2 Goodness of Fit Tests

The coefficient of determination’Ran be used as a measure of the goodness of
fit of a logit model to a set of data. Arf Ralue is a measure of how much of the
variation of the dependent variable being studiaal loe explained with the variation of
the independent variable(s) chosen. The value’aBRges from zero to one, with one
indicating a curve that fully explains the variatiof the dependent variable and passes
through every data point in the set, and zero ataig a curve that does not explain any
of the variation in a particular data set.

The coefficient of determination can be calculaed

where SSE is the sum of squares for error and S8Ieitotal sum of squares. SSE is the
sum of all the squares of the vertical distancevben the fitted curve and each data point
in the dataset. The value of SSE is minimized hig curve that best fits the dataset.
SST is the sum of all of the squares of the vdrticstance between the average value of

the dependent variable and each data point indteset [27].
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6.2 Modeling of Stopping at Yellow Flash

Major street through vehicle stopping rate atowelled flash intersections was
modeled based on the presence or absence of a stieet vehicle and the minor street
to major street volume ratio. Two logit models &vereated in which volume ratio was
an independent variable. One model was for peroemor through stopping when a
minor street vehicle was present (the data shoviigare 6.1) and the other was percent
major through stopping when a minor street vehi@ds absent (the data shown in Figure
6.2). The scenarios are depicted in Figure 6.4e Mmodels had different scaling factors
applied to them as the upper boundary of stoppatgsrfor the presence and absence

cases differs greatly.

Major (Yellow Flash) Street Driver
Approaches Yellow/Red
Maltunction Flash Signal

Velucle 18 Present on Minor No Vehicles Present on Minor
(Red Flash) Street (Red Flash) Street

Major (Yellow Flash) Major (Yellow Flash)| |Major (Yellow Flash) Major (Yellow Flash)

Street Driver Stops Street Driver Goes Street Driver Stops Street Driver Goes
. This choice modeled // ™ This cheice modeled e
with Logit Model 1 with Logit Model 2

Figure 6.4 Modeling Scenarios

6.2.1 The Models
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Logit Model 1, created for through vehicle stogpirate at a flashing yellow

traffic signal with a vehicle present on the mistreet, is

_| exp(7+25*VR)
Paopring _[ expE7+25*VR) +1 " 062

where VR is the minor street to major street volwawgn. The scaling factor is 0.62,
meaning that the model will never predict a stogpiate of more than 62 percent. This
model can be seen in Figure 6.5. The utility eigmais based only one independent
variable — volume ratio. Preliminary versions bé tmodel also included some of the
other variables explored in Section 5.1, but indasof these variables had only a
minimal effect on the goodness of fit of the model.

The scaling factor of 0.62 should not be integuieb mean that the remaining 38
percent of drivers choose not to stop based offiaittethey are facing a flashing yellow
signal. Major street through vehicle stopping saered/red flash intersections averaged
only 86 percent, suggesting that approximately drtgnt of through drivers do not stop
at any type of flashing signal.

For the case of a minor street vehiote being present, different constant and
coefficient values for the utility function wereridered. The optimal values, though,
were nearly the same as those used in the preseoael. A scaling factor of 0.31 was
used because it was close to the optimal valudasahdlf of the magnitude of the scaling
factor for the presence model. This creates dioakhip where the presence of a minor
street vehicle doubles the probability of stoppindJsing a constant of -7 and a
coefficient of 25 and an upper boundary of 0.31lted in an Rvalue that was less than
0.01 lower than the optimized value. Logit Modet&ated for through vehicle stopping

rate a at flashing yellow traffic signal withouvahicle present on the minor street, is
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P

Stopping

This model can be seen in Figure 6.6. The paramefédoth models are shown in Table

_ [exp(—? + 25* VFy

exp7+25*VR) +1

:l* 031.

6.1.
Table 6.1 Logit Model Parameters
Model 1 Model 2
Application When minor street vehicles When minor street vehicle
present absent
o -7 -7
B1 25 25
X1 (independent variable) Volume Ratio Volume Ratio
Constant 1 1
Scaling Factor 0.62 0.31

By only changing the scaling factor and not thditutequations, the probability

of stopping has been modeled as a function of tmependent variables such that

P(Stopping) = f(Volume Ratio)*f(Presence). Theeeffof volume ratio on stopping rate

is the same whether a minor street vehicle is pteseabsent.
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6.2.2 Excluded Intersections

Some yellow/red flash intersections excluded fitbin data set used to create the
model. The four newly installed signals that hawt get been placed into normal
operation and were flashing as part of an intel@edransition from unsignalized to
signalized control were excluded because drivepaese to this situation may differ
from driver response to a malfunctioning signalowell Mill and the I-75 Northbound
ramps were excluded because presence and absemagoofstreet vehicles could not be
accurately determined from the video.

As discussed in Section 5.2.3.9.1, intersectiane/lach minor street vehicles
were present less than five percent of the timenore than ninety-five percent of the
time were only used in one model. Two intersediaith minor street presence less than
five percent of the time were not used in the mddethe “minor vehicle present” case.
Four other intersections with minor street presemoee than ninety-five percent of the
time were not used in the mode for the “minor vishabsent” category.

Consideration was given to the exclusion of sdwatfzer intersections. Charles
Allen and & is an intersection of two roads functionally clfied as local. This
intersection was filmed twice and these two instanof flash comprise the entire
local/local malfunction dataset. It is possiblattrunder malfunction flash driver
behavior at a local/local intersection differs frairiver behavior at any other type of
intersection., as it is common for local/local mstctions to be unsignalized and
occasionally uncontrolled.. Ponce de Leon andvieur-Lullwater lacks the traffic
signal sight distance described in Section 4D.18hefMUTCD (there are signs along

Ponce de Leon notifying drivers that there is aaigahead as required by the MUTCD
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when signal sight distance is not available). &iflash is a rare event, drivers do not
expect to encounter it and may require more timiity comprehend and respond to it
than they would normal signal operation. There,wasvever, insufficient evidence to
validate either of these assumptions and data th@se three instances of flash was used

in the creation of the model.

6.3 Summary

Logit models were used to predict the probabdity driver stopping at a flashing
yellow traffic signal during a malfunction flashent. The probability is based on the
minor (red flash) street to major (yellow flash)jegt volume ratio and the presence (or
absence) of vehicles on the minor street when thgnrstreet driver arrives at the
intersection. Two models were created — one fercse of vehicles being present on the
minor street, and the other for the case of noclesibeing present on the minor street.
Volume ratio was then used as the independenthtaria each model. The models fit
the data well — the Rvalues are 0.83 and 0.71 for the cases of minmeetsvehicles
present and absent, respectively.

These stopping rate models will later be usedniotlger portion of this project
that will develop a microscopic simulation of mai@tion flash. This model will enable
comparisons of yellow/red and red/red flash at tidah intersections with identical
demands, as well as the study of variables sudelay that were not directly measured

from the field data.
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CHAPTER 7

CONCLUSION

Beginning in the 1960’s, studies of traffic signah flash mode during low
volume, nighttime hours have documented safetysriglat do not exist at normally
operating traffic signals. Little research, thoulgas been conducted with regard flashing
operation during higher volumes, such as those thay be experienced when a
malfunction monitoring unit initiates flashing op&bn. Malfunction flash cannot be
eliminated as it is used for emergency purposesstheumode of flash can be configured
as yellow/red or red/red. The key findings of tthissis, which investigated malfunction

flash mode choice, are presented below.

7.1 State of Practice
The state of practice with regard to malfunctitasii issues was investigated by
reviewing traffic engineering manuals and guidelsoakd surveying public agencies

responsible for the maintenance and operatioraffidrsignals.

7.1.1 Guidance Documents

The MUTCD allows both yellow/red and red/red flabht provides no guidance
for when each mode is to be used. Nine states adthitional flash mode policy or
guidance were identified. Most of these documeudress flash mode choice for flash
scenarios in general (programmed, malfunction, riedn, etc.), and several

acknowledge that malfunctions are one of the readl@sh is used. Only documents
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from ldaho and Tennessee explicitly address flastenchoice for malfunction scenarios
(it is possible to use one mode for under malfamctiflash and another under
programmed flash). Idaho recommends yellow/redfunation flash unless there is
inadequate sight distance or major street traffigld be too heavy to provide sufficient
gaps for minor street traffic. Tennessee states rdd/red malfunction flash should be

used exclusively.

7.2.2 Survey

With little guidance available with regard to fasnode selection, the choice
between yellow/red and red/red flash is usually enaith engineering judgment on a
case-by-case or jurisdiction-to-jurisdiction bask.survey was sent to every agency in
Georgia responsible for the maintenance and operatf traffic signals, as well as a
sample of agencies across the US. All Georgia @gerthat responded to the survey
reported using yellow/red flash exclusively or antxnation of yellow/red and red/red.
Georgia agencies that use a combination of flasdes@enerally have a majority of
yellow/red flashing signals and use red/red flashngersections with similar traffic
volumes, especially similar and high volumes. Tieionwide survey revealed a
relationship between flash mode choice and geogragll 13 responding agencies in
the southeast and on the east coast favor yelldwWiash. Most use it exclusively, but
some use red/red for special circumstances. #d fesponding agencies on the west
coast reported the exclusive use of red/red flaBe survey response rate in the central

portion of the country was not high enough to dcawclusions.
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7.2 Field Data Analysis

Thirty-eight instances of yellow/red flash and ih8tances of red/red flash were
recorded on video. In a few cases, some of thmnoss of flash were captured at the
same intersection on different days. Videos wereegally recorded for one hour, but
were sometimes shorter due to the signal being res®e normal operation before one
hour had passed. Signals were never intentiopédiged into flash as part of this study.

The percentage of vehicles stopping at a flaskiggal was selected as
the basis of analysis based on initial, qualitatbservation. High stopping rates were
observed at some flashing yellow signals, and seaécles did not stop at flashing red
signals. Stopping rates capture both quality o¥ise (the capacity and efficiency of a
flashing yellow signal is diminished as stoppingesaincrease) and safety (a control
device at which some drivers choose to stop andrettio not creates the potential for
crashes). Field measurement of delay, a typicalityuof service measure, was not
possible as the video camera could not captureeguen all approaches. Accident rates,
a typical safety measure, were not available inr@aobecause the state’s accident
database does not identify the state of the sigoafrol (i.e flashing) at the time of an
incident. Also, exposure-based data would regkitewledge of the frequency and
duration of malfunction flash.

At yellow/red malfunction flash controlled intecti®ns, major street through
vehicle stopping rates observed in the field ranigech 0.0 % to 76.4 %. A variety of
variables were studied, and minor street to majaes volume ratio, the presence or
absence of a minor street vehicle, and the funati@lass combination (with some

adjustments for roads seeming to serve a highesl le mobility than their GDOT-
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assigned class indicated) of the two roadways wertend to have the strongest
relationship with major street through vehicle giog rate.

At red/red malfunction flash controlled interseasp major street through vehicle
stopping rates observed in the field ranged fron® %% to 93.1 %. No variables
explaining the intersection-to-intersection vapatiwithin this range were identified.
This low compliance rate is partially explained thg formation of platoons, in which
one vehicle will “piggyback” behind another to palssugh the intersection, and by the
tendency of some drivers to creep through inteisestwithout stopping. There were
also instances, though, of drivers passing throaghed/red controlled intersection
without slowing. The limited data collected atergections of an arterial (principal or
minor) and a local street controlled by red/recstlssuggests that these high speed

violations are more common at such intersectioven & the overall violation rate is not.

7.3 Modeling
Logit models were used to capture the relationSefsveen major street through
vehicle stopping rate and the two selected indepeindariables — volume ratio and the
presence of a minor street vehicle. Two modelsewseated — one for the case of
vehicles being present on the minor street anather for the case of no vehicles being
present on the minor street. In each case, theepeof major street through vehicles
stopping was modeled as a function of the min@es$tro major street volume ratio. The
utility functions in each model are the same; ahlg scaling factor that sets the upper
boundary of stopping rate changes. The scalingpifdor minor street vehicle present

model is twice the scaling factor for the minorestr vehicle absent model. The
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interpretation of these models is that a drivemige as likely to stop at flashing yellow
signal when a vehicle is present on the minor stteepared to when a minor street
vehicle is not present, with the absolute probaiflgtopping being determined by the
ratio of minor street to major street volume at ittersection. A future portion of this
study will use these logit models as the basis efnaulation of flashing operation in

which some vehicles will stop at flashing yellowgrsals.

7.4 Malfunction Flash Mode Recommendations

The results of this study have demonstrated thdfunction flash mode is not a
desirable state of operation for traffic signalsl afforts should be made to reduce its
occurrence and duration. Malfunction flash modenca be entirely eliminated, though,
so traffic engineers must choose which mode — weted or red/red — has fewer
undesirable outcomes. Based on the results oktady, it is recommended that red/red
flash be primary mode of malfunction flash.

Engineers often select yellow/red flash mode onbdss that it will produce less
delay than red/red flash, though for several reasiis can be a poor selection:

« As many as three-quarters of the drivers approgclsome flashing yellow
signals choose to stop. This produces much o$déinge delay that would exist if
the signal were flashed red/red

* Malfunction flash is used as a safety precautioauvoid conflicting movements
and dark signal heads. It is also a temporary si@hrrontrol that is only used
until maintenance personnel can arrive on-site.ashlmode selection, then,

should be based primarily on safety criteria andap@rational criteria.
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The tendency of some drivers to stop at a flaskellpw signal, some to proceed
slowly through the intersection, and others to pHs®ugh the intersection
without slowing creates safety risks and the paéfdr rear-end accidents.

If a driver is facing a flashing red signal hedtkre is no way to know from the
signal head itself whether the cross traffic isereing a flashing yellow or
flashing red indication. The fact that some disvstop at flashing yellow signals,
especially with a minor street vehicle present,saiddrisk that is already present
at such a scenario. A minor street driver at dargection flashing yellow/red
may observe several major street vehicles stop@agyume the major street is
receiving a red flash and all vehicles will stopdaull into the intersection with
major street traffic that may not stop approachifidnis creates the potential for

right angle accidents.

If one flash mode to be used at all intersectioad to be selected, that mode

should be red/red for the reasons stated abovevetdr, it should be recognized that if

red/red were to become the standard mode of maltumdlash, there may exist a

scenario in which yellow/red flash would still aedly be the preferred flash mode. At

the intersection of a sufficiently large, high vole road and a sufficiently small, low

volume road, few drivers choose to stop at a flaghiellow signal. Little data was

collected at red/red flash controlled intersectiovisere one road had a significantly

higher volume than the other, but the data that e@ected seemed to indicate that

major street drivers are more likely to violatdashing red signal at a high rate of speed

under such circumstances. If yellow/red flashoidbé used at all, the most appropriate
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location would be at intersections of local anceiaal roads where the minor street to
major street volume ratio is approximately 0.20less (during all time periods as
malfunction flash may occur any time of day) and$% O intersection sight distance
requirements are met.

However, in a system dominated with red/red flaglersections, an occasional
yellow/red flash intersection could be hazardousmasor street drivers might assume
they were at a red/red flash intersection and tlessctraffic (i.e. major street traffic)
would stop. One methods of addressing this woeldhie installation of a sign such as
those proposed by TTI [6] or Parsonson and Walk2t informing minor street drivers
that that cross traffic does not stop during flasdde or that the minor street traffic must
turn right if the signal is in flash. Currentlyettrecommended default position is to
utilize red/red malfunction flash at all intersecis, however, future studies should
investigate the possibility of utilizing signage some other means to address driver
expectancy issues and allow for yellow/red malfiorctlash at the intersection of an

arterial and a local road.

7.5 Recommendations for Future Study
A follow-up project that will use microscopic sihation and the stopping rates
modeled in this thesis to evaluate yellow/red adired flash is planned. This will allow
for each flash mode to be implemented under idehtdlemands at an intersection, and
for variables such as delay to be analyzed.
In addition, there are other aspects of malfumctiash control that should be

further investigated:
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Effects of opposing left turns on major street tigio vehicle stopping rate
Factors that affect major street turning vehictgptng rate

Additional field analysis of red/red flash, espdgiat intersections with uneven
volumes that most agencies would configure foroyelted flash.

Accident rates at signalized intersections in nraifion flash mode. Accident
rates under malfunction flash are almost certdnndyrer than under normal
operation, but a comparison of accident rates liawéed flash intersections and
accident rates at red/red flash intersections wbaldseful.

The history of flash mode selection. Agenciestan\West Coast have
historically used red/red, even though most ofcinentry uses yellow/red for
operational reasons. What has led to that ded&sion

Field studies of malfunction flash in suburban am@l areas, as the field data in
this study is overwhelmingly urban.

Development of signage or other means to allovséde implementation of

yellow/red flash at the intersection of an arteaiatl local road.
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STATE SURVEY
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Initial e-mail message requesting survey response

Dear [recipient’s name],

The Georgia Institute of Technology in cooperatioth the Georgia Department of
Transportation is conducting a survey as partsifidy of intersection operations under
malfunction flash control. The intent of this seyus to gather Georgia-specific
information related to the frequency of malfunctitash, methods of notification that a
signal is in malfunction flash, equipment standaah&l maintenance. This information
will provide a knowledge base of the current pgiwithin the state of Georgia. The
primary outcome of this survey and subsequent stffdyts will be the development of
policy recommendations for the use of red/red agltby/red malfunction flash
operation.

Your response to this survey will greatly assisadlressing this critical safety

issue. If you choose to respond to this survegigaebe assured that no agency
identifying information will be released as partaofy report. Survey responses will be
aggregated to allow for a general picture of matfiom flash signal operation practices
within the state of Georgia, not within any partasyurisdiction. If you feel that
someone else at your agency is more appropriatenplete this survey, or to approve of
the survey completion, please reply to this e-méh their name and contact

information (including e-mail) so that we may séle&ir input on this important safety
issue.

The survey can be accessed here:
http://www.ce.gatech.edu/research/malfunctionflash/

Username: signal
Password: flash

If you have any questions or comments regardirgygirvey please do not hesitate to
contact us atnalfunction.flash@ce.gatech.edAlso, please feel free to contact me
directly atmichael.hunter@ce.gatech.eoiu(404)385-1243, or to contact David Jared,
P.E., GDOT research contactCdvid.Jared@dot.state.ga.ms(404)363-7569.

Best regards,

Michael P. Hunter, Ph.D.

Assistant Professor

Georgia Institute of Technology

School of Civil and Environmental Engineering
Atlanta, Georgia 30332
michael.hunter@ce.gatech.edu

Phone: (404)385-1243 Fax: (404)894-2278
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Follow-up e-mail message reguesting survey response

Dear [recipient’s name],

Several weeks ago | contacted you regarding a guifvagencies in Georgia that
maintain traffic signals. The intent of the surveyo gather Georgia-specific
information related to the frequency of malfunctitash, methods of notification that a
signal is in malfunction flash, equipment standaeatsl maintenance.

The survey can be accessed at:
http://www.ce.gatech.edu/research/malfunctionflash/

Username: signal
Password: flash

If you have any questions or comments regardirgggirvey please do not hesitate to
contact us atnalfunction.flash@ce.gatech.edAlso, please feel free to contact me
directly atmichael.hunter@ce.gatech.eoiu(404) 385-1243, or David Jared, P.E.,
GDOT research contact, Bavid.Jared@dot.state.gams(404) 363-7569. If you
believe you are not the appropriate person to cetaphis survey it would be greatly
appreciated if you could reply to this email witie thame of the correct contact.

| would like to thank you in advance for taking titee to complete this survey. |
greatly appreciate your efforts in helping addtéss critical safety issue.

Best regards,

Michael P. Hunter, Ph.D.

Assistant Professor

Georgia Institute of Technology

School of Civil and Environmental Engineering
Atlanta, Georgia 30332
michael.hunter@ce.gatech.edu

Phone: (404)385-1243 Fax: (404)894-2278
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Introductory webpage presented to respondents beferthe survey itself

Enter the survey heil@equires userid and password sent in e-mail gjue

Survey Background

Evaluation Study of I ntersection Operations under Flashing Signal Control

The Georgia Institute of Technology in cooperatoth the Georgia Department of
Transportation is conducting a survey as partsifidy of intersection operations under
malfunction flash control. The intent of this seyus to gather Georgia-specific
information related to the frequency of malfunctitash, methods of notification that a
signal is in malfunction flash, equipment standaah&l maintenance. This information
will provide a knowledge base of the current pagiwithin the state of Georgia. The
primary outcome of this survey and subsequent séffdyts will be the development of
policy recommendations for the use of red/red agltby/red malfunction flash
operation.

Your response to this survey will greatly assistdliressing this critical safety issue. If
you choose to respond to this survey please beeasthat no agency identifying
information will be released as part of any rep@&tirvey responses will be aggregated to
allow for a general picture of malfunction flasigrsal operation practices within the state
of Georgia, not within any particular jurisdiction.

If you have any questions or comments regardirgggtirvey please do not hesitate to
contact us atnalfunction.flash@ce.gatech.edAlso, please feel free to contact me
directly atmichael.hunter@ce.gatech.eoiu(404)385-1243, or to contact David M.
Jared, P.E., GDOT research project technical cgratidavid.Jared @dot.state.ga.as
(404) 363-7569.

We greatly appreciate your time in completing gusvey.

Michael P. Hunter, Ph.D.

Assistant Professor

Georgia Institute of Technology

School of Civil and Environmental Engineering
Atlanta, Georgia 30332
michael.hunter@ce.gatech.edu

Phone: (404)385-1243 Fax: (404)894-2278
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Respondents

GDOT State Signal Engineer, 7 GDOT District Sigaagineers, 18 city and county
agencies (26 total responses)

Response

General Information

Questions 1 through 9 ask for contact information about the person filling out the survey
and the agency with which they are associated.

Background

10) Number of signals in your jurisdiction:

Ranges from 5 to 2500. Average is 275

11) Are records maintained for occurrences of malfaction flash?
Yes-17  No-9

12) If possible, approximate the percentage of flagng signal occurrences that are
likely attributed to the following sources(averages listed)

Power Interruption 51%
Lightning %0
Equipment Malfunction  24%

Other (explain below) 5%

Signal damage by contractors. construction andcleehiccidents.
Auto Accidents

shorts. opens. bulbs. etc.
Note: Percentages given are rough estimates!

Traffic Accidents
Our Central Business District signals flash rempoédter midnight.
Lightning causes loss of power and damage to eqgriprsome equipment want start back up.

Bulb outage. signal head damage. wire/cable sbotiseaks
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Signals will trip to flash during accidents at the&ersections that knock down the Pedestrian Poles
etc... We average 4to 5 a week ...

Construction

Percentages based on:  Record Review-2 Expert Judgmeht-2

13) Approximately how many malfunction flash signakrouble calls are received per
month?

Varies by number of signals. Median of 0.05 caéis ignal

14) What methods are used to identify when a signgbes into malfunction flash?
Citizen notification- 22 of 26
Inspection of signals by agency crews- 126f

Automatic notification (please describe)of26
Police Dept. /TMC
ACTRA system monitoring,
Page to Engineer on call from Sheriff's Office

traffic management system via e-mail text messages.

Other- 17 of 26

advised by local government(police. sherrif. ect...

Local Governments. Law Enforcement Agents
911.TMC

Notification by local law enforcement

Police as they ride their routes.

Sheriffs Dept

Sheriff Dept.

County's Traffic Control Center

County crews are notified after hours through th# &enter

Calls from jurisdictional Police
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Notification via Public Safety Agency (911 call ¢enfrom police reports)

Some notifications come via GDOT. vast majoritynofifications come from 911 dispatch.
911 Dispatch

police.fire

Police-911

Identified by Police or other City employee

15) In your jurisdiction, who would a citizen callto report a malfunctioning signal?
Describe the chain of notification that would occuy starting with the citizen and
ending with the person that would make the necessarepairs

Citizen calls in to report malfunctions to the TiaBignal Technician Supervisor, who gathers infation
and dispatches personnel. 2. Citizen calls lawreefoent or 911 who then contact Signal Technician
Supervisor.

Citizen calls main DOT number and message is fate@to the traffic operations manager
Citizen calls Sheriff's Dept.

Dept. of Engineering or other county office

DOT Service Request Center

Citizen contacts Public Works

Citizen calls 911 or police dept. and the dispatébevards the call to 24 on call unit
Public Works secretary

Traffic signal maintenance shop (traffic signakhteician after hours)

City Engineering Dept.

Traffic Engineering Receptionist

PWD

On call signal technician (after hours)

On call signal technician (after hours)

On call personnel

On call personnel
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On call personnel

City Clerk

16) Once the agency is notified, what are the tymtresponse and repair times?
1-24 hours

15-30 minutes

15-30 minutes

15-30 minutes

20 minute response, 15 minute repair
25-40 minutes

30-45 minutes

0.5 hours response

0.5 hours response

0.5 hours response

0.5 hours response

1 hour

1 hour

1 hour

1 hour response, 1-3 hours repair
1-3 hours response, 2 hours repair
1.5 hours

1.5 hours

2 hours

2 hours

2-3 hours
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Immediate response
Immediate response

Immediate response

17) Does the response time vary by time of day ame of year? If so, describe.

Yes-14 No-11 Did Not Respdnd

response time may take a little longer after nonvak hours.

Time of Day: Responding technician may receive icathe middle of the night. which requires timeggt
dressed. warm vehicle engine. drive slower at piathnician may be a considerable distance from on
call vehicle when he/she is notified;

Time of Year: Driving in inclement (winter) weathsglbws the response time.

After hours response could be grater than work $idue to weather conditions.

Atlanta Traffic. Seasonal Traffic

By time of day: Due to technicians being in theimas areas during the day on routine work. they wil
catch trouble calls in the area mimimzing the respdime. Otherwise they will be on call and regpo
from their home or wherever they may be.

Daytime a tech may be in the area.

varies by location of indiviual responding to tréeiball.

Not really. but during the spring/summer monthshage more lightning storms that can cause numerous
signals to flash at the same time which may slowrdeesponse time

As described above based on traffic in the areso#imet calls to the on-call personnel during Storms
Response times during business hours. Monday tlidayFare less than 30 minutes.

During business hours response time is usuallytless 15 minutes for initial evaluation. Ater mess
hours. response time is usually less than 30 nerfoteinitial evaluation.

After hours takes our on-call technicians up tdaar to respond

also may vary by location. if there is a problerartes are there is heavy traffic. Most people settyp
good about moving so you can get to the light paieit.

Time of day. traffic response time varies by amafrtaffic on the road. Time of year delays due to
weather. ice storms and high winds and heavy raiy delay response to scene. If weather is a féatttere
may be other intersections experiencing similabfmms. In this case a triage of sorts is set wgvaduate
the busier intersections first.

If storm related could be slower. If a techniciappens to be in the area could be quicker. [Wpeaar
hour or so away from the...District Office.
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18) Does a policy exist for the provision of trafi control by police officers at
malfunctioning signals?

Yes-9 No-16 Did N®éspond-1
If "Yes", describe:

more practice than policy. local authorities camagls assume control of signal intersections.
Not aware of provision.

Department of Transporation Signal employees atr¢ondirect traffic. If traffic direction is needethe
local law enforcement is to be contacted and thmeyracontrol of traffic.

Depends o0n time of day and problem. An officguss a call away in our small town.

Not a specific writen policy. but police will cone direct traffic if the problem is not likely teelfixed in
less than a few minutes.

If a signalized intersection with high traffic vohes is in flash for an extended period of time umirdy
peak hour traffic conditions. a police officer éxuested to perfrom traffic control until the sibiseback in
operation.

Police Officers maintain traffic control if needed.

For malfunctioning signals - No. For flashing et gignals there is no formal policy. | thinkstup to the
Police officer. sometimes they are providing contoot most of the time no one is around.

No stated Policy. Officers typically direct traffiluring these events at major intersections. buanthe
minor locations.

The policy is implied. and is dependent on avadailice manpower.
| have never seen a "written" policy. However.dghen field experience. most times traffic conwdl be
provided by sheriff deputies. Some cases. latetrigvery light traffic. deputies will not be agsed
traffic control. or it is determined that condit®don't warrant the need for an officer's presence.

In most cases the determination of need is dddiggesponding officer. However. anytime we refjue
prescence. one will be provided.

if they are the ones who intiatied the call they asually the first on the scene and remain thetiéthe
problem is repaired.

officers stay on scene till problem is fixed or danhandled by traffic dept.

They "work" the intersection if needed. Dependswhich signal and what time of day.

19) Are police officers used to temporarily provideraffic control while technicians
conduct regular maintenance?

Yes-8 No-3 Sometimes - 14

Signal Equipment
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20) Do you use the current GDOT specifications faurge Protection and
Grounding and Bonding or a different specification?

(GDOT Specifications are providedSsction 925.2.02-A-14, Surge Protectaomd
Section 647.3.05 - Z & AA, Groundihg

For Surge Protection, specifications match thosemenended by GDOT- 25 of
26

For Grounding, specifications match thoscommended by GDOT- 26 of 26

Alternate specifications utilized. pidssible, please provide below a web link or
contact information for obtaining a copy of the gfieations)- None

21) Are uninterruptible power supplies (UPS) utilizd for any signals within your
jurisdiction?

Yes-5 No-21

22) What percentage of signals within the jurisdiagbn have communications
capabilities either via a closed loop or direct camect system?

42% average

Flashing Signal Operations

23) Indicate which types of flashing operation areurrently utilized within your
jurisdiction:

Red / Red-0
Yellow / Red-14
A combination of Red / Red and YelloRéed-12

24) Describe the policy within your jurisdiction far utilizing either red/red or
yellow/red signal displays under malfunction or tehnician flash.

our practice is the use engineering judgementitichides determining the ability of each approacpdss
in each flashing condition.

When a traffic signal is operated in the flashingde. a flashing yellow signal indication shouldused
for the major street and a flashing red signaldation should be used for the other approachessinle
flashing red signal indications are used on allrapghes.

M.U.T.C.D.

Mainline flash yellow.while side streets flash red.
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typical Main Yellow / Side Red. One or two exceps with All Red
Approved by Chief Engineer's Office.
State Route mainline flashes yellow and resetsgi®iele street flashes red and resets red.

If the problem is to bad and it may take a whilgéd it corrected we will remove the cabinet arstdfi a
new one. Then we will work this cabinet over in #i®p. There are not to many times we have toido th

red/red is the standard for newer. high-volumergsetions. yellow/red is utilized everywhere else
intersections that have significnt differences mjon street and minor street traffic volumes are
programmed for yellow/red flash operations. intet®ns that have similar traffic volumes or have a

potential adjacent impact are programmed for reld/re

red/red signal displays are used mainly at inté¢ies with balance traffic flow. typical for CBDCéntral
Business District)

We follow GDOT
Yellow on the major street and red on the minaettas defined by traffic volume

Yellow flash is displayed for the main line trafflthase 2 & 6. Red flash is displayed for the stdeet
traffic. Phase 4 & 8.

Red / Red at two crossing arterials or 'major'rseetions...

Red / Yellow ar all ‘'minor' intersections...
Based on Engineers Judgement and/or GDOT Permit.

Based on entering approach speeds and/or volunigth of intersection.

The vast majority of our signals are yellow/redOwkver. there are a couple of signals that useaed/
am not aware of any written policy governing the bstween the two methods of flash. The two sggnal
that use red/red were once multi way stops anchthig have played into the decision to use red/fdtbse
are on-system signals (operated and maintainetiebeorgia Department of Transportation).

The traffic volumes entering each intersectioneargluated. determining which leg is consideredagr
street and the minor street. The major streeivesehe yellow displays and the minor street nezeihe
red displays.

none

If the two intersecting roads have fairly balangetlmes. then red/red is set up in the cabinet.

Whatever GDOT programs into the signals

25) Isprogram flash (regularly scheduled flashing intersection antrol) utilized
within your jurisdiction?

Yes-5 No-21

155



Maintenance Programs

26) As a part of your regular signal maintenance psgram, is the grounding/bonding
within the signal cabinet tested?

Yes-15 If yes, what is the averdgration between testing?
6 months (listed by 4 agencies)
6 to 12 months (listed by 3 agencies)
12 months (listed by 7)
6 to 24 months

varies
No-11

27) Have you implemented any programs or measures teduce the instances of
malfunction flash within your jurisdiction?

Yes-12 No-12 Did NRespond-1

If yes, please briefly describe these measurdsaspace below and indicate whether or
not they were successful in meeting their intenolgdomes:

Preventive maintenanciged by 6 agencies)
Updated equipmentiéted by 5 agencies)
GDOT practices

Record malfunctions and troubleshoot

Additional Comments

28) Please provide any additional comments that yomay have regarding signal
operations during malfunction or technician flash {.e. hardware issues, equipment
configurations, mitigation strategies, or any otheldessons learned).

The department has started a program that willayelpattery back-up systems at traffic signals.

Other than normal malfunction flash, the 2070 calter has caused us more trouble calls than anythin
else.

[We are] in the process of adding battery backigbesys at each intersection.

Thanks to the State of Georgia for going to on&esty cabinet and controller. This will help outegyone
for many years.

Without proper documentation of past malfunctiond eontroller, conflict monitor, and equipment
diagnosis, trouble shooting the appropriate regwissrequired repeat repairs to signal locations.
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We are still using 20 to 25 year old equipment tiest grown weaker over the years. We are changing
these out with new 2070 controllers and 2010 meositd/e should see a change.

Question 10: Of the fifty signals within our courtgundary. Forty of them are on state routes (Gtesy)
and the state ultimately has maintenance respditisihi Of the ten signals wholly owned and coli
by the county (off-system) three of these are autenected with on-system signals and their timanrgs
controlled by the state. We are not authorizemhaéce any timing changes to signals under GDOT
supervision without getting prior approval from #tate. We serve GDOT as a front-line maintenamck
trouble shooting response for the signals on statees within the county. Therefore, the majooityur
trouble calls involve state maintained signal emept. We report all trouble calls to the state iy

will reimburse us for any equipment we use in gyaairs of these signals. We will call the state fo
assistance whenever we have a problem with an stersysignal that we can not repair/replace by
ourselves. | would estimate that this occurs mayim a year when the state will actually needgpadch
one of their employees to complete repairs.

Question 11: we have no formal policy or assigoednal for recording occurrences of malfuncticasfh.
However, | keep a running WORD document in whicldord location and brief description of
problem/solution. | work in the Traffic Engineegibepartment. The bucket truck operator works é th
Roads & Bridges Department. He turns in work csderRoads & Bridges for all the calls he may go on
and for routine maintenance work that he does durormal business hours. In most cases, whenever w
respond to GDOT signal we will let them know that lad a call and what we did. Therefore, even
though no formal recordation (is that a word?)rigkplace, we have the means to track down mosttif

all, tasks involving traffic signals.

It is practically impossible to achieve the 5 ohongess grounding that is specified by the GeoByiT .
We have modified our specifications to allow for@tms or less regarding grounding.

Problem with railroad pre-emption causing flashpmgblem at one location

-Upon opening the cabinet at the problem intereactinake immediate note (and document) and thesstat
of the conflict monitor. Ask yourself, "does it neakense"

-Use your nose and hands-if something has beeatwtilt smell and be HOT.

-If everything checks out and the controller iS0Z@, check the UNIT DATA start-up time. If it isthing
other than "0" then the monitor will not reset awery time there is a power interruption the sigmilinot
recover from a power interruption hence a tech bellcalled.

All signals are On-system, owned and maintaine@GB¥T. Their policies should govern operations.

Survey Follow-Up

29) Please indicate below if you are willing to paicipate in follow up
correspondence, which may be via e-mail or telephen

Yes-25 No-1

157



APPENDIX B

NATIONAL SURVEY

158



Initial e-mail message requesting survey response

Dear [recipient’s name],

The Georgia Institute of Technology in cooperatioth the Georgia Department of
Transportation is conducting a survey as partsifidy of intersection operations under
malfunction flash control. The intent of this seyus to gather both regional and
nationwide information related to the frequencyr@lfunction flash, methods of
notification that a signal is in malfunction flagguipment standards, and maintenance.
The primary outcome of this survey and subsequediysfforts will be the development
of policy recommendations for the use of red/red y&llow/red malfunction flash
operation. Additionally, the survey will incream@areness of new technology being
used around the county to prevent malfunctions foogurring and to expedite agency
response to malfunctions.

Your response to this survey will greatly assisadiiressing this critical safety

issue. If you choose to respond to this survegigaeoe assured that no agency
identifying information will be released as partaofy report. Survey responses will be
aggregated to allow for a general picture of matfiom flash signal operation practices
in the United States, not within any particulaigdiction. If you feel that someone
else at your agency is more appropriate to comiesesurvey, or to approve of the
survey completion, please reply to this e-mail wiiteir name and contact information
(including e-mail) so that we may seek their inpatthis important safety issue.

The survey can be accessed here:
http://www.ce.qgatech.edu/research/malfunctionflagtibnal/

Username: signal
Password: flash

If you have any questions or comments regardirgygtirvey please do not hesitate to
contact us atnalfunction.flash@ce.gatech.edAlso, please feel free to contact me
directly atmichael.hunter@ce.gatech.eoiu(404)385-1243, or to contact David Jared,
P.E., GDOT research contactCdvid.Jared@dot.state.ga.ms(404)363-7569.

Best regards,

Michael P. Hunter, Ph.D.

Assistant Professor

Georgia Institute of Technology

School of Civil and Environmental Engineering
Atlanta, Georgia 30332
michael.hunter@ce.gatech.edu

Phone: (404)385-1243 Fax: (404)894-2278
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Follow-up e-mail message reguesting survey response

Dear [recipient’s name],

Several weeks ago, | contacted you regarding aegwiselected agencies across the
United States that maintain traffic signals. Timemt of this survey is to gather both
regional and nationwide information related to fitegjuency of malfunction flash,
methods of notification that a signal is in malftiao flash, equipment standards, and
maintenance of signal equipment.

The survey can be accessed here:
http://www.ce.gatech.edu/research/malfunctionflagtional/

Username: signal
Password: flash

If you have any questions or comments regardirgyghivey please do not hesitate to
contact us atnalfunction.flash@ce.gatech.edAlso, please feel free to contact me
directly atmichael.hunter@ce.gatech.eoiu(404)385-1243, or to contact David Jared,
P.E., GDOT research contactavid.Jared@dot.state.ga.ms(404)363-7569. If you
believe you are not the appropriate person to cetaphis survey it would be greatly
appreciated if you could reply to this email witie thame of the correct contact.

| would like to thank you in advance for taking timae to complete this survey. |
greatly appreciate your efforts in helping addtéss critical safety issue.

Best regards,

Michael P. Hunter, Ph.D.

Assistant Professor

Georgia Institute of Technology

School of Civil and Environmental Engineering
Atlanta, Georgia 30332
michael.hunter@ce.gatech.edu

Phone: (404)385-1243 Fax: (404)894-2278
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Introductory webpage presented to respondents beferthe survey itself

Enter the survey heil@equires userid and password sent in e-mail gjue

Survey Background

Evaluation Study of | ntersection Operations under Flashing Signal Control

The Georgia Institute of Technology in cooperatioth the Georgia Department of
Transportation is conducting a survey as partsiftidy of intersection operations under
malfunction flash control. The intent of this suvs to gather both regional and
nationwide information related to the frequencyr@lfunction flash, methods of
notification that a signal is in malfunction flagquipment standards, and maintenance.
The primary outcome of this survey and subsequediysfforts will be the development
of policy recommendations for the use of red/red yllow/red malfunction flash
operation. Additionally, the survey will increaseaaeness of new technology being used
around the county to prevent malfunctions from ogog and to expedite agency
response to malfunctions.

Your response to this survey will greatly assistdiressing this critical safety issue. If
you choose to respond to this survey please beeabthat no agency identifying
information will be released as part of any rep8tirvey responses will be aggregated to
allow for a general picture of malfunction flasigrsal operation practices in the United
States, not within any particular jurisdiction

If you have any questions or comments regardirgggtirvey please do not hesitate to
contact us atnalfunction.flash@ce.gatech.edAlso, please feel free to contact me
directly atmichael.hunter@ce.gatech.eoiu(404)385-1243, or to contact David Jared,
P.E., GDOT research contactavid.Jared@dot.state.ga.ms(404)363-7569.

Best Regards,

Michael Hunter

Assistant Professor

Georgia Institute of Technology

School of Civil and Environmental Engineering
Atlanta, Georgia 30332
michael.hunter@ce.gatech.edu

Phone: (404)385-1243 Fax: (404)894-2278
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Respondents

21 agencies

Response

General Information

Questions 1 through 9 ask for contact information about the person filling out the survey
and the agency with which they are associated.

Background

10) Number of signals in your jurisdiction:

Range from 46 to 12,000, Average 2076, Median 992

11) Are records maintained for occurrences of malfaction flash?
Yes-20 No-1

12) If possible, approximate the percentage of flasng signal occurrences that are
likely attributed to the following sources

Averages:
Power Interruption 29 %
Lightning 29%

Equipment Malfunction 33%

Other (explain below)  11%

[We use] a 2010 ECL conflict monitor which is usilythe extended features. most of our wiring
is in underground conduit when it rains we seeagdtbetween phases and R/A/G on the same
phase often high enough to trip the conflict mamito

We are actively rewiring any intersection with &ipn rainy days. We have also switched to a
wire connector which is rated for direct burial @sg time a new connection is required or a new
controller is installed.

[We] currently has about 2000 intersections thataenflict monitors. the rest are still
electromechanical controllers but we have a reptece program on going and the the number
should rise to about 7000 over the next few years.

equipment damaged by vehicles/trucks

We continue to have software related problems ogutash operations with a particular brand of
traffic control equipment.
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Resulting from traffic signal equipment being daexdy traffic accidents. THIS IS OUR "other"
With solid state equipment it is normal to haved@m glitches that send the signal into flash.
traffic signal control program conflict. acciderfknockdowns). storm damage other than
lightning. manual flash control left on. pests.

These percentages are based on estimates froristtiet drews.

Bad cables with cracking or poor insulation

Percentages based on: RecovieRe2 Expert Judgment-19

13) Approximately how many malfunction flash signakrouble calls are received per
month?

Ranges from 1 to 180. Calls per signal: Averagé&..04edian-.03

14) What methods are used to identify when a signgbes into malfunction flash?

Citizen notification- 21 of 21
Inspection of signals by agency crewsofi21

Automatic notification (please describ&)of 21
Central communications network

System operations

Monitoring of closed loop systems / central systems

Reported by the network computer

Our closed Loop Signal Systems will notify us gignal is in flash.
I2 Traffic Management Software System

On-lone communication equipment will indicate isesttion in flash mode

Other- 14 of 21
911. Police. other agency notification

Law Enforcement and other employees

Police. [We have] has inspectors in the field atbthe clock as well as around the clock
monitoring of the central system

Police Officers
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Local law enforcement. and elected leaders

Law Enforcement. other DOT personnel

Police Dept.

Law enforcement

Reports to police

Law enforcment notification

911. Law enforcement

1. Signals on our SCATS system will show an alarth Police notification
notification by local law enforcement

Notify by field personnel

15) In your jurisdiction, who would a citizen callto report a malfunctioning signal?
Describe the chain of notification that would occuy starting with the citizen and
ending with the person that would make the necessarepairs.

Citizen calls law enforcement- (listed by 4 agesgie
Citizen calls Customer Service of City Hall Operato
311 systems (listed by 3 agencies)

Central contact number

Citizen calls Traffic Engineering Division

Citizen calls [DOT] dispatch

Citizen calls Traffic Control Center

Citizen calls individual municipality

Citizen calls city one call center

Citizen calls division field operations

Citizen calls 911 and the call is forwarded to:

On call personnel (listed by 4 agencies)

16) Once the agency is notified, what are the tymtresponse and repair times?
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20 min- 2 hours (some signals are as much as ¥ maway)
30 min.-1 hour (listed by 2 agencies)

30 min. - 3 hours

1 hour (listed by 5 agencies)

1-2 hours (listed by 5 agencies)

1-4 hours

2-4 hours

2 hours response, varied repair (listed by 2 agshci

2,12, or 48 hours

4 hours

17) Does the response time vary by time of day time of year? If so, describe.
Yes-14 No-7

Response time can vary greatly during peak howgaltraffic conditions and weather conditions dgri
certain times of year as well as holiday traffio edfect travel times.

Depends on location and daily work schedule

Off business hours = less employees working afterd

During work hours. response time quicker. Afteutsoand week-ends greater due to limited personnel.
Time of year e.g. snow. sleet etc.

Weather and traffic conditions

off hours can add 20 minutes. snow and ice on raggdwan slow travel time.
Due to weather conditions and location of techmicesponding.

it may take additional time to respond.
Fewer technicians available during late night hauilkdelay responses sometimes.

Depending on time of day. day of week/holiday. nemiif others in flash. and safety impact of
intersection in flash (minor signals may wait white are repairng bigger problems at other loca}ions

Response can vary by time of day. Technicianshaille to be called back in the problem is aftermadr
business hours. This can add significant time.
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mainly depends on the weather condition.

During normal work hours. response time varies thasethe location of the signal and where our crews
are working. After-hours calls generally take lentp respond to.

18) Does a policy exist for the provision of trafi control by police officers at
malfunctioning signals?

Yes-4 No-17

If "Yes", describe
If a request is made (listed by 2 agencies)
If it's a busy intersection or during rush hour
No policy, but it is done sometimes (listed by &lrages)

Only if the signal is dark

19) Are police officers used to temporarily providdraffic control while technicians
conduct regular maintenance?

No (listed by 6 agencies)
Only for some situations (listed by 8 agencies)

Yes (listed by 7 agencies)

Signal Equipment

20) We are interested in the specifications / requements for Surge Protection and
Grounding and Bonding used in your jurisdiction.

If possible, please provide a web link or cwact information for obtaining a
copy of the specifications in the space provided lmav.

21) Are uninterruptible power supplies (UPS) utilizd for any signals within your
jurisdiction?

Yes-8 No-12

22) What percentage of signals within the jurisdiagbn have communications
capabilities either via a closed loop or direct camect system?

Average-49%
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Flashing Signal Operations

23) Indicate which types of flashing operation areurrently utilized within your
jurisdiction:

Red / Red- 6
Yellow / Red- 10
A combination of Red / Red and YelloRédd- 5

24) Describe the policy within your jurisdiction far utilizing either red/red or
yellow/red signal displays under malfunction or tehnician flash.

The decision to change a signal from flashing yeflled to red/red is based on the size of the iatdien.
number of approach lanes per approach. volumes aosop between the two roadway. etc.

Main street to flash yellow and side street recssispecial need to do otherwise.
yellow on the main street all other flash red
Standard used for at least the past 33 years | e with the City

All but a few flash yellow/red.....there is no mfii'm aware of...it is a regional/local decisicasbd upon
complexity/geometry of intersection.

Main St. flashes yellow; side street flashes red
always red-red

Generally. yellow flash on main approaches. flaghon side streets and for protected left turnvarro
Have very few locations which rest in red and wablerefore flash red-red.

Main Street gets yellow & minor Street gets redtila

Our specifications

The main street is flashed yellow and the sidessiseflashed red

Region Traffic Engineers decision

main street flashes yellow

side street flashes red

We only use red/red flash.

We have a Board Policy that does not allow us ¢gram flash major intersections. When these gm int

malfunction/conflict flash they will be red/red. dgt others are yellow/red unless other issues trée
may require red/red.
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Follow the state’s engineering manual

98% are red/red flashing operations. Dependingpoations. engineer may choose to use yellow/red
operations.

We always flash yellow on the main street and methe sidestreet and on main street protecteduafs.

25) Isprogram flash (regularly scheduled flashing intersection @ntrol) utilized
within your jurisdiction?

Yes-9 No-12

Maintenance Programs

26) As a part of your regular signal maintenance psgram, is the grounding/bonding
within the signal cabinet tested?

Yes-11 If yes, what is the averdgration between testing?

12 months (listed by 10 agencies)

18 months
No-10

27) Have you implemented any programs or measures teduce the instances of
malfunction flash within your jurisdiction?

Yes-14 No-7

If yes, please briefly describe these measurdsaspace below and indicate whether or
not they were successful in meeting their intenolgdomes:

Scheduled preventive maintenance (listed by 6 aggnhc
Monitoring of “problem” intersections

Upgraded equipment

Tested grounding (listed by 4 agencies)

Replacement of bulbs with LEDs (listed by 3 agesicie
Installed battery backup systems (listed by 2 aigshc

Additional Comments

28) Please provide any additional comments that yomay have regarding signal
operations during malfunction or technician flash {.e. hardware issues, equipment
configurations, mitigation strategies, or any othelessons learned).
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We have found that the more thing that we monherrhore flash calls resulted. This is mainly duthto
fact that the system is old and the electromechaniere very fault tolerant. Our new ATC controflere
not.

Most instances responded to by State DOT forceslveMoad switch failure or critical display absent
(green arrow. etc)

We do not have a serious problem with malfunctlastf trouble calls. [We have] minimal lightningdan
reasonably stable power.

We will be looking to implement more red/red flaticrossing arterial intersections.

Late night flash used to be the general operatipradtice. However, due to crash rates we nowrgéipe
operate signals 24-7 unless late night flash isngdekeappropriate.

[We] performs annual testing with certified testiggnent of conflicting display monitoring equipment
Clean, steady 60 Hz power is the biggest factoeliable signal operation.

If configured to flash upon power outage. The BB8aucan hold a traffic signal in flash for sixeght
hours (or more in some cases).

Many of our signals were built more than 25 to 8ang ago. Many cables are cracking or their inisuat

are stripped. If we could have replaced the cablecations with repetitive flasher calls, we beé it will
lessen the flash calls during severe weather dondit

Survey Follow-Up

29) Please indicate below if you are willing to paicipate in follow up
correspondence, which may be via e-mail or telephen

Yes-18 No-3
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APPENDIX C

AERIAL PHOTOGRAPHS OF STUDY LOCATIONS
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Figure C.2 Aerial Photograph Monroe Drive and 10 Street Intersection
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Intersection
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Figure C.6 Aerial Photograph Lenox Road and Phipp®rive Intersection
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Figure C.9 Aerial Photograph West Peachtree Streetnd 11" Street Intersection
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Figure C.10 Aerial Photograph 14" Street and Williams Street Intersection
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Figure C.11 Aerlal Photograph West Peachtree Streetnd 16" Street Intersection
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Figure C.13 Aerial Photograph Piedmont Avenue and fie Prado Intersection
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Figure C.14 Aerial Photograph Roswell Road and Wesieuca Road Intersection
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Flgure C 15 Aerlal Photograph Lindbergh Drive and Rarkdale Place Intersectlon
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gure C.16 Aerial Photograph Lindbergh Drive and Acorn Avenue Intersection
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Figure C.17 Aerial Photograph Peachtree Street an&th Street Intersection
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Flgur C 19 AerlaIPhtgraph Techwood Drive and Meaitts Avenue Intersection
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Figure C.20 Aerial Photograph Techwood Drive and Meitts Avenue Intersection
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Figure C.29 iaI graph Market Street and 18 Y Street Intersection
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Figure C.31 Aerial Photograph Peachtree Road and &hnidan Drive Intersection
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Figure C.35 Aerial Photograph 10" Street and Holly Street Intersection
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Flgure C. 36 Aerlal otograph Junlper Street and 12 Street Intersection
Note: At time of filming, building where camera ispositioned had been torn down.
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Figure C.37 Aerial Photograph Charles Allen Drive aad 8" Street Intersection
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Figure C.38 Aerial Photograph Charles Allen Drive aad 8" Street Intersection
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Figure C.39 Aerlal Photograph West Peachtree Streetnd 16" Street Intersection
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Figure C.40 Aerial Photograph 10" Street and Holly Street Intersection
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Figure C.43 Aerial Photograph Collier Road and PostCollier Hills Apartments
Intersection
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Figure C.44 Aerlal Photograph Howell Mill Road andl- 75 SB Ramp Intersection
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APPENDIX D

TRAFFIC CONDITIONS AND GEOMETRY OF STUDY
LOCATIONS
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INTERSECTION Northside and Peachtree Battle Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DAY Wednesday
START TIME
END TIME 10:05 25 435 124
LIGHT CONDITIONS
WEATHER J i %
34|:’ N ‘ZI 78
Eastbound
198[‘ w E 79
]
KEY STATISTICS 26 13
Major Volume for Duration of Video . ‘
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 8 377 20
Minor:Major Volume Ratio Westbound
Video Length in Minutes Peachtree Battle Ave.
Percent Time Minor Vehicle Present Northbound
0 eet Appro 0 eet Appro 0 eet Approa 0 eet Appro 0 0
AR O B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
9:00 9:05 12 39 5 0 24 0 1 8 7 3 18 1 118
9:05 9:10 22 38 1 0 31 4 0 7 7 2 29 4 145
9:10 0315 9 49 2 2 36 2 3 7 8 5 23 2 148
9:15 9:20 8 43 3 1 38 2 0 6 7 3 17 4 132
9:20 9:25 12 41 1 0 46 2 0 2 8 5 21 1 139
9:25 9:30 12 44 1 1 33 1 0 7 3 4 10 3 119
9:30 9:35 8 39 3 0 34 3 2 6 6 3 13 2 119
9:35 9:40 7 30 3 0 31 2 0 8 4 2 14 3 104
9:40 9:45 7 29 1 0 29 1 3 2 7 2 19 3 103
9:45 9:50 11 32 1 2 24 1 1 13 6 3 12 0 106
9:50 9:55 11 29 2 2 20 1 0 6 11 0 10 2 94
9:55 10:00 5 22 2 0 31 1 3 7 4 2 12 1 90
10:00 10:05 6 20 2 0 10 2 1 4 1 0 2 0 48
OTA ) 4 8 8 4 8 4 00 6 4
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 97 226 8 7 267 9] 14 83 79 34 200 26
Average Stop Time 00:06.9 | 00:05.2 00:05.9 00:04.4 00:05.3 00:04.2 | 00:07.7 | 00:06.8 | 00:03.0 | 00:05.6 | 00:06.9 | 00:03.7
00:05.7 00:05.3 00:05.2 00:06.4
Max Stop Time 00:28.0 [ 00:23.0 | 00:12.0 | 00:10.0 | 00:18.0 [ 00:13.0 | 00:25.0 [ 00:22.0 | 00:12.0 | 00:13.0 [ 00:43.0 | 00:15.0
%% of Vehicle Stopping 74.62% | 49.67% | 29.63% | 87.50% | 8.99% | 40.91% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
4.08% 7.87% 00.00% 00.00%
. E 72.73% | 59.11% | 38.89% | 87.50% | 9.64% | 37.50% | 100.00% | 100.00% [ 100.00% | 100.00% | 100.00% | 100.00%
T 0.78% 77.90% 00.00% 00.00%
o 80.20% | 59.70% | 30.00% | 80.00% | 77.34% | 50.00%
% Stopping if Present 62.94% 75.75%
- 55.17% | 21.67% | 28.57% | 100.00% | 47.71% | 0.00%
% Stopping if Absent 28.01% 247.41%
% Stopping if Opposing
Left Turn Waiting ST
% Stopping if No LT 49.11%
ORIEI ION AND LANE SB
CONFIGURATION owards Camera
Left Turn Lanes 0 0 0 0
Left/Thru Lanes 1 1 1 1
Thru Only Lanes 0 0 0 0
Right/Thru Lanes 1 0 0 0
Right Turn Lanes 0 1 1 1
Left/Thru/Right Lanes 0 0 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 2 2 2 2
State and Federal Routes GA 3/US 41 GA 3/US 41 None None
Functional Classification Minor Arterial Minor Arterial Collector Collector

Figure D.1 Northside Dr. and Peachtree Battle Ave. Traffic Conditions and Geometry
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INTERSECTION

STATUS & FLASH MODE
CITY/COUNTY

DATE

DAY

START TIME

END TIME

LIGHT CONDITIONS
WEATHER

Monroe Drive and 10th Street

Malfunction Yellow/Red

Atlanta/Fulton

August

17

w2005

Wednesday

T

KEY STATISTICS
Major Volume for Duration of Video

Major Volume - first 60 min OR scaled up

1481

Equivilent Hourly Traffic Volumes
Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

stbound

. )
o[‘
:‘

(Scaled Up)

Southbound

Monroe Dr.

P

t
-
‘:I

3

x

x

x

Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (Scaled Up) 194 493
Minor:Major Volume Ratio Westbound
Video Length in Minutes
Percent Time Minor Vehicle Present 91.77%) Northbound
ajo eet Approa ajo eet Approa o} eet Approa o} eet Approa otal o
AR CO
B B B B o g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
16:50 16:55 0 56 7 18 39 0 21 0 25 0 0 0 166
16:55 17:00 0 55 16 21 45 0 19 0 38 0 0 0 194
17:00 17:05 0 64 11 10 40 0 25 0 32 0 0 0 182
17:05 17:10 0 67 9 19 40 0 20 0 21 0 0 0 176
17:10 17:15 0 44 16 18 37 0 28 0 33 0 0 0 176
17:15 17:20 0 46 12 15 44 0 32 0 38 0 0 0 187
17:20 17:25 0 47 16 17 33 0 32 0 37 0 0 0 182
17:25 17:30 0 49 17 18 42 0 27 0 39 0 0 0 192
17:30 17:35 0 44 13 8 46 0 29 0 35 0 0 0 175
OTA 0 4 44 6 0 0 98 0 0 0 0
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 320 40 132 164 0 198 0 221 0 0 0
, 00:00.0 | 00:07.3 | 00:04.9 | 00:08.7 00:04.9 00:00.0 | 00:09.0 [ 00:00.0 | 00:05.5 | 00:00.0 | 00:00.0 | 00:00.0
a ke o DAL 00:07.0 00:06.6 00:07.1 00:00.0
Max Stop Time 00:00.0 [ 00:32.0 | 00:18.0 | 00:25.0 [ 00:15.0 [ 00:00.0 | 00:30.0 [ 00:00.0 | 00:22.0 | 00:00.0 [ 00:00.0 | 00:00.0
E E 0.00% | 67.80% | 34.19% | 91.67% | 44.81 | 0.00% | 84.98% | 0.00% | 74.16% | 0.00% | 0.00% | 0.00%
O EE L ST 61.12% 58.04 78.91% 0.00
§ 0.00% | 79.74% | 50.67% | 97.96% 58.59 [ 0.00% | 89.47% [ 0.00% | 83.67% | 0.00% [ 0.00% | 0.00%
T R Sy 72.52% 71.62 85.57% 0,00
S 0.00% | 70.81% | 36.45% | 93.60% | 45.40 [ 0.00%
B 63.81% 58.44%
L 0.00% | 44.44% | 10.00% | 78.95% | 37.93% | 0.00%
% Stopping if Absent 39.06% 5417%
% Stopping if Opposing
Left Turn Waiting G0
% Stopping if No LT 61.67%
ORIENTATION AND LANE SB NB wB

CONFIGURATION

Away From Camer;

From Left Side

Left Turn Lanes 0 0 2
Left/Thru Lanes 0 1 0 -
Thru Only Lanes 1 1 0 -
Right/Thru Lanes 1 0 0 -
Right Turn Lanes 0 0 1 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 0 -
Total Lanes 2 2 3 0
State and Federal Routes None None None =
Functional Classification Minor Arterial Minor Arterial Minor Arterial -

Figure D.2 Monroe Dr. and 10th St. Traffic Conditions and Geometry
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INTERSECTION Candler Drive and Rainbow Drive Equivilent Hourly Traffic Volumes

STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY (unincorporated area)/DeKalb
DATE

August 12w 2005 Candler Dr.
DAY Friday Candler Dr.
START TIME
END TIME 332 846 159
LIGHT CONDITIONS
WEATHER
175|:, N ‘ZI 118
Eastbound
193 v E 123
3
KEY STATISTICS 68 94
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (Scaled Up) r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (Scaled Up) 76 444 0
Minor:Major Volume Ratio b Westbound
Video Length in Minutes 5 Rainbow Dr.
Percent Time Minor Vehicle Present i Northbou
Candler Dr.
ajo eet Approa # ajo eet Approa # (o} eet Approa # (o} eet Approa # otal o
AR CO B 2 3 5
B B B B ering
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
15:05 15:10 10 62 17 4 43 0 4 10 11 17 19 7 204
15:10 15:15 13 63 38 7 34 0 11 11 8 16 13 7 221
15:15 15:20 13 87 32 7 25 0 7 7 7 9 17 4 215
15:20 15:25 14 69 18 7 35 0 8 15 13 16 19 7 221
15:25 15:30 11 43 22 4 33 0 6 4 6 9 6 1 145
OTA 6 4 9 0 0 6 4 4 6 4 6 006
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 44 172 14 24 114 0 0 0 0 66 72 26
P — 00:17.7 | 00:10.9 | 00:05.2 | 00:17.3 00:19.2 00:00.0 | 00:00.0 [ 00:00.0 | 00:00.0 | 00:09.1 | 00:09.1 | 00:08.8
ge Stop 00:11.8 00:18.9 00:00.0 00:09.1
Max Stop Time 01:10.0 [ 00:36.0 [ 00:15.0 | 00:56.0 [ 01:43.0 | 00:00.0 | 00:00.0 | 00:00.0 | 00:00.0 | 00:35.0 | 00:40.0 [ 00:50.0
9% of Vehicle Stoppin 72.13% | 53.09% | 11.02% | 82.76% | 67.06% | 0.00% | 0.00% | 0.00% | 0.00% | 98.51% | 97.30% | 100.00%
Pping 44.92% 69.35% 0.00% )
e — 93.75% | 79.27% | 11.29% | 94.44% | 82.80% | 0.00% | 0.00% | 0.00% | 0.00% | 100.00% | 97.30% | 100.00%
Pping 54.38% 84.68% 0.00% 98.96%
o Stopping if Present 74.14% [ 56.36% | 11.76% | 90.91% | 66.46% | 0.00%
Pping 6.90% 69.359
L 33.33% | 33.33% | 0.00% | 57.14% | 83.33 [ 0.00%
% Stopping if Absent 28.81% 89,

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

52.38%

ORIENTATION AND LANE SB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 1 1 0 0
Left/Thru Lanes 0 0 1 1
Thru Only Lanes 2 2 0 0
Right/Thru Lanes 0 0 0 1
Right Turn Lanes 1 0 1 0
Left/Thru/Right Lanes 0 0 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 4 3 2 2
State and Federal Routes GA 155 GA 155 None None
Functional Classification Minor Arterial Minor Arterial Collector Collector

Figure D.3 Candler Drive and Rainbow Drive Traffic Conditions and Geometry
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INTERSECTION

STATUS & FLASH MODE
CITY/COUNTY

DATE

DAY

North Highland Ave. and University Drive E

Malfunction Yellow/Red

Atlanta/Fulton

September

21 w2005

Wednesday

T

uivilent Hourl
Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Traffic Volumes

Southbound

START TIME
END TIME 0 390 40
LIGHT CONDITIONS
WEATHER J i %
XE, N ‘:I 175
) v
3
xE‘ 'ZI 49
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 0 440 32
Minor:Major Volume Ratio Westboun
Video Length in Minutes University
Percent Time Minor Vehicle Present Northbound
5 o (o} eet Approa ajo eet Approa (o} eet Approa (o} eet Approa otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
8:25 8:30 6 40 0 0 49 2 3 0 10 0 0 0 110
8:30 8:35 2 37 0 0 37 2 10 0 21 0 0 0 109
8:35 8:40 3 40 0 0 38 7 3 0 12 0 0 0 103
8:40 8:45 1 48 0 0 40 1 6 0 16 0 0 0 112
8:45 8:50 0 21 0 0 38 4 5 0 18 0 0 0 86
8:50 8:55 2 34 0 0 37 1 4 0 23 0 0 0 101
8:55 9:00 1 27 0 0 30 3 4 0 12 0 0 0 77
9:00 9:05 5 39 0 0 33 4 2 0 8 0 0 0 91
9:05 9:10 3 26 0 0 37 3 4 0 21 0 0 0 94
9:10 9:15 4 27 0 0 38 2 2 0 17 0 0 0 90
9:15 9:20 10 26 0 0 34 0 4 0 9 0 0 0 83
9:20 9:25 3 25 0 0 29 3 2 0 8 0 0 0 70
9:25 9:30 7 3 0 0 6 1 0 0 3 0 0 0 20
OTA 4 9 ) ) 446 49 ) 8 ) ) ) 46
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 20 0 0 0 82 4 49 0 178 0 0 0
Average Stop Time 00:04.6 | 00:00.0 00:00.0 00:00.0 00:03.8 00:07.5 | 00:09.0 [ 00:00.0 | 00:04.1 | 00:00.0 [ 00:00.0 [ 00:00.0
00:04.6 00:04.0 00:05.2 00:00.0
Max Stop Time 00:15.0 [ 00:00.0 | 00:00.0 | 00:00.0 [ 00:12.0 [ 00:16.0 | 00:35.0 | 00:00.0 | 00:21.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 42.55% | 0.00% | 0.00% 0.00% | 18.39% | 12.12% | 100.00% | 0.00% | 100.00% | 0.00% | 0.00% | 0.00%
4.55% 17.95% 100.00% 0.00%
% of Platoon Stopping 55.56% | 0.00% | 0.00% 0.00% | 27.21% | 16.00% | 100.00% | 0.00% | 100.00% | 0.00% | 0.00% | 0.00%
[ g gg‘:: [ 0.00% | 000% | ig'ggﬁ | e S
PRI 42.11% I I ! z
% Stopping if Present | 219% | : 560
eyt A 42.86% 0.00% 0.00% 0.00% 5.14¢
% Stopping if Absent 2.82% 2,39
% Stopping if Opposin
Le?tpTu?n Wa‘i)tli)ng ¢ O
% Stopping if No LT 0.00%
ORIENTATION AND LANE SB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 1 -
Left/Thru Lanes 1 0 0 -
Thru Only Lanes 0 0 0 -
Right/Thru Lanes 0 1 0 -
Right Turn Lanes 0 0 1 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 0 -
Total Lanes 1 1 2 0
State and Federal Routes None None None -
Functional Classification Collector Collector Local =

Figure D.4 North Highland Avenue and Universtiy Drive Traffic Conditions and Geometry
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INTERSECTION
STATUS &FLASH MODE
CITY/COUNTY

DATE

DAY

START TIME

END TIME

LIGHT CONDITIONS
WEATHER

17th Street and Bishop Street
New Yellow/Red
Atlanta/Fulton

¥ 2005

September 26

T

Monday

Equivilent Hourl

Traffic Volumes

Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

247

¢

4

0

112|:, N ‘ZI 27
275 I:» w«%&»n .j 362
3
0 E‘ 'ZI
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (Scaled Up)
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (Scaled Up)
Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present
5 o (o} eet Appro (o} eet Approa o eet Approa (o} eet Approa otal o
estbo d astbo d B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e
16:45 16:50 1 25 1 5 17 0 2 0 15 0 0 0 66
16:50 16:55 2 31 5 9 28 0 3 0 16 0 0 0 94
16:55 17:00 1 31 1 7 15 0 4 0 19 0 0 0 78
17:00 17:05 1 24 2 14 31 0 3 0 17 0 0 0 92
17:05 17:10 1 26 4 8 24 0 2 0 37 0 0 0 102
17:10 17:15 1 35 2 15 23 0 4 0 33 0 0 0 113
17:15 17:20 0 29 1 5 21 0 2 0 20 0 0 0 78
17:20 17:25 3 35 4 9 24 0 2 0 18 0 0 0 95
17:25 17:30 0 33 0 11 25 0 2 0 13 0 0 0 84
17:30 17:35 0 10 1 3 4 0 0 0 2 0 0 0 20
OTA 0 9 86 0 4 0 90 0 0 0 8
OPP estbo d astbo d B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 4 11 1 29 3 0 17 0 103 0 0 0
iR S T 00:09.0 | 00:04.8 | 00:02.0 | 00:06.1 00:04.7 00:00.0 | 00:09.2 [ 00:00.0 | 00:03.8 | 00:00.0 | 00:00.0 | 00:00.0
00:05.7 00:06.0 00:04.5 00:00.0
Max Stop Time 00:17.0 [ 00:08.0 | 00:02.0 | 00:15.0 [ 00:11.0 | 00:00.0 | 00:32.0 | 00:00.0 | 00:22.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 40.00% | 3.94% | 4.76% | 33.72% | 1.42% | 0.00% | 70.83% | 0.00% | 54.21% | 0.00% | 0.00% | 0.00%
5.16% 10.74% X 0.00%
% of Platoon Stopping 44.44% | 5.14% | 7.69% | 40.30% | 148% | 0.00% | 75.00% | 0.00% | 59.88% | 0.00% | 0.00% | 0.00%
7.11% 14.36% 61.54% 0.00%
%% Stopping if Present 50.00% [ 6.15% | 14.29% | 33.33% | 1.09% | 0.00%
7.19% 10.16%
L 3400% [  167% | 0.00%
% Stopping if Absent 11.168%

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

ORIENTATION AND LANE Westbound
CONFIGURATION wards Camera
Left Turn Lanes 1

Left/Thru Lanes

Thru Only Lanes

Right/Thru Lanes

Right Turn Lanes

Left/Thru/Right Lanes

Left/Right Lanes

Total Lanes 4

State and Federal Routes None

None

None

Functional Classification Collector

Collector

Collector

Figure D.5 17th Street and Bishop Street Traffic Conditions and Geometry
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INTERSECTION

Lenox Road and Phipps Drive

Equivilent Hourly Traffic Volumes

STATUS & FLASH MODE

Malfunction Yellow/Red

Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

CITY/COUNTY

Atlanta/Fulton

DATE September 30 | W 2005 ’_[
DAY Friday
START TIME
END TIME 392 5 66
LIGHT CONDITIONS Dark - Streetlights
WEATHER J %
263|:, N ‘ZI 37
Eastbound
616 E» w E 969
3
oE‘ 'ZI 1
Major Volume for Duration of Video [ 1637
Major Volume - first 60 min OR scaled up (Scaled Up) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (Scaled Up) 9 9 31
Minor:Major Volume Ratio Westbound
Video Length in Minutes Lenox Road
Percent Time Minor Vehicle Present Northbound
5 o (o} eet Approa (o} eet Approa o eet Approa (o} eet Approa otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e
21.25 21.30 20 66 0 0 87 4 5 0 30 0 2 6 220
21:30 21:35 21 45 0 0 64 3 1 0 21 1 0 2 158
21:35 21:40 17 54 0 1 78 6 2 0 31 0 0 2 101
21:40 21:45 20 60 0 2 90 5 5 0 33 1 0 2 218
21:45 21:50 30 49 0 4 72 3 9 1 33 0 3 1 205
21:50 21:55 20 59 0 0 80 2 4 1 31 1 0 2 200
21:55 22:00 26 48 0 1 68 0 8 2 45 0 0 2 200
22:00 22:05 25 45 0 2 104 4 7 0 42 0 1 2 232
22:05 22:10 22 44 0 0 81 2 6 0 43 1 2 4 205
22:10 22:15 20 43 0 0 82 2 9 0 24 4 0 2 186
22:15 22:20 5 17 0 0 27 1 1 0 4 0 0 2 57
OTA 6 0 0 0 8 4 8 8 0
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 176 100 0 10 349 15 54 4 255 7 8 22
T 00:10.4 | 00:05.0 | 00:00.0 | 00:12.2 00:06.7 00:04.5 | 00:18.4 | 00:29.7 | 00:05.1 | 00:13.6 | 00:13.1 | 00:08.8
00:08.4 00:06.8 00:07.7 00:10.6
Max Stop Time 00:36.0 [ 01:03.0 [ 00:00.0 | 00:30.0 [ 00:44.0 | 00:18.0 | 01:02.0 | 01:07.0 | 00:27.0 | 00:27.0 | 00:38.0 | 00:28.0
% of Vehicle Stopping 77.88% | 18.87% | 0.00% | 100.00% | 41.90% | 46.88% | 94.74% | 100.00% | 75.67% | 87.50% | 100.00% | 81.48%
36.51% 42.74% 78.64% 86.05%
% of Platoon Stopping 87.02% | 26.17% | 0.00% | 100.00% | 52.61% | 58.33% | 100.00% | 100.00% | 90.00% | 87.50% | 100.00% | 84.00%
49.28% 54.13% 90.97% 87.50%
- 78.45% [ 21.08% | 0.00% | 100.00% [
%Stopplng if Present 37.64%
% Stopping if Absent 75.56% | ;ilgl [ 0.00% | 100.00% [

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

ORIENTATION AND LANE EB S| NB
CONFIGURATION From Left Side Towards Camera Away From Camera
Left Turn Lanes 1 1 1 2
Left/Thru Lanes 0 0 0 0
Thru Only Lanes 4 3 1 1
Right/Thru Lanes 0 1 0 0
Right Turn Lanes 1 0 1 1
Left/Thru/Right Lanes 0 0 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 6 5 3 4
State and Federal Routes GA 141 GA 141 None None
Functional Classification Minor Arterial Minor Arterial Local Local

Figure D.6 Lenox Road and Phipps Drive Traffic Conditions and Geometry
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INTERSECTION Lindbergh Drive and Parkdale Place 1 Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Beacon Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

CITY/COUNTY Atlanta/Fulton
Southbound

DATE October 9 v 2005
DAY Sunday

START TIME
END TIME 3 0 2
LIGHT CONDITIONS
WEATHER

ZE, N ‘ZI 1

Eastbound
320E» w E 408
3

oE‘ ‘ZI 0

Major Volume for Duration of Video [ 739

Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video

Minor Volume - first 60 min OR scaled up | 5]| (First 60 Min.) X X
Minor:Major Volume Ratio I Westbound

Video Length in Minutes ﬁ

Percent Time Minor Vehicle Present

5 o ajo eet Approa # ajo eet Approa # o eet Approa # (o} eet Approa # otal o
astbo d estbo d B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
17:00 17:05 0 29 0 0 41 0 0 0 1 0 0 0 71
17:05 17:10 0 34 0 0 29 0 0 0 0 0 0 0 63
17:10 17:15 0 35 0 0 54 0 0 0 0 0 0 0 89
17:15 17:20 0 26 0 0 43 0 0 0 0 0 0 0 69
17:20 17:25 0 23 0 0 31 1 0 0 0 0 0 0 55
17:25 17:30 0 32 0 0 38 0 0 0 0 0 0 0 70
17:30 17:35 1 18 0 0 33 0 0 0 1 0 0 0 53
17:35 17:40 0 19 0 0 23 0 1 0 0 0 0 0 43
17:40 17:45 1 27 0 0 34 0 1 0 1 0 0 0 64
17:45 17:50 0 24 0 0 23 0 0 0 0 0 0 0 47
17:50 17:55 0 25 0 0 27 0 0 0 0 0 0 0 52
17:55 18:00 0 28 0 0 32 0 0 0 0 0 0 0 60
18:00 18:05 0 4 0 0 4 0 0 0 0 0 0 0 8
OTA 4 0 0 4 0 0 0 0 44
OPP astbo d estbo d B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 0 0 0 0 0 2 0 3 0 0 0
T 00:00.0 | 00:00.0 | 00:00.0 | 00:00.0 00:00.0 00:00.0 | 00:33.0 | 00:00.0 | 00:04.7 | 00:00.0 | 00:00.0 | 00:00.0
00:00.0 00:00.0 00:16.0 00:00.0
Max Stop Time 00:00.0 [ 00:00.0 | 00:00.0 | 00:00.0 [ 00:00.0 [ 00:00.0 | 00:42.0 | 00:00.0 | 00:08.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 0.00% | 0.00% | 0.00% 0.00% | 0.00% | 0.00% | 100.00% | 0.00% | 100.00% | 0.00% | 0.00% | 0.00%
0.00% 0.00% 100.00% 0.00%
% of Platoon Stopping 0.00% | 0.00% | 0.00% 0.00% | 0.00% | 0.00% | 100.00% | 0.00% | 100.00% | 0.00% | 0.00% | 0.00%
0.00% 100.00% 0.00%
- 0.00% [ 0.00%
% Stopplng if Present 0.00%
L 0.00% | 0.00%
% Stopping if Absent 0.00%
% Stopping if Opposing
Left Turn Waiting O
% Stopping if No LT 0.00%
ORIENTATION AND LANE Eastbound Westbound
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0 -
Left/Thru Lanes 1 0 0 -
Thru Only Lanes 0 0 0 -
Right/Thru Lanes 0 1 0 -
Right Turn Lanes 0 0 0 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 1 -
Total Lanes 1 1 1 0
State and Federal Routes GA 236 GA 236 None -
Functional Classification Minor Arterial Minor Arterial Local -

Figure D.7 Lindbergh Drive and Parkdale Place 1 Traffic Conditions and Geometry
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INTERSECTION Spring Street and 17th Street Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume from videos less than 60 min.

CITY/COUNTY Atlanta/Fulton

DATE October 15 ¥ 2005
DAY Saturday

START TIME
END TIME 58 446 48
LIGHT CONDITIONS
WEATHER
OE, N ‘ZI 0
Eastbound
408 E» w E 197
3

133 a4
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.) r
Minor Volume for Duration of Video

X X

Minor Volume - first 60 min OR scaled up (First 60 Min.)

Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present

ajo eet Approa # ajo eet Approa # o eet Approa # (o} eet Approa # otal o
R o B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
10:55 11:.00 5 34 4 0 0 0 0 30 11 1 12 0 97
11:00 11:05 4 30 4 0 0 0 0 32 10 1 17 0 98
11:05 11:10 2 36 2 0 0 0 0 37 9 1 19 0 106
11:10 11:15 4 35 4 0 0 0 0 30 3 6 13 0 95
11:15 11:20 6 40 10 0 0 0 0 29 12 4 16 0 117
11:20 11:25 3 21 4 0 0 0 0 38 11 4 20 0 101
11:25 11:30 5 41 6 0 0 0 0 36 10 3 18 0 119
11:30 11:35 10 45 4 0 0 0 0 33 15 2 13 0 122
11:35 11:40 8 37 9 0 0 0 0 27 15 7 15 0 118
11:40 11:45 0 35 1 0 0 0 0 34 8 1 16 0 95
11:45 11:50 1 42 5 0 0 0 0 39 10 1 13 0 111
11:50 11:55 3 32 3 0 0 0 0 42 17 2 21 0 120
11:55 12:00 2 52 6 0 0 0 0 31 13 2 16 0 122
12:00 12:05 7 36 4 0 0 0 0 38 10 3 17 0 115
12:05 12:10 4 47 9 0 0 0 0 37 10 4 7 0 118
12:10 12:15 4 49 11 0 0 0 0 42 13 3 11 0 133
12:15 12:20 5 38 10 0 0 0 0 49 16 3 28 0 149
12:20 12:25 3 50 6 0 0 0 0 37 9 3 25 0 133
12:25 12:30 0 0 0 0 0 0 0 0 0 0 0 0 0
OTA 6 00 0 0 0 0 0 64 0 9 0 069
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 46 320 42 0 0 0 0 475 121 46 280 0
T 00:08.8 | 00:07.2 | 00:04.6 | 00:00.0 00:00.0 00:00.0 | 00:00.0 | 00:06.5 | 00:04.3 | 00:09.8 | 00:06.7 | 00:00.0
00:07.1 00:00.0 00:06.1 00:07.1
Max Stop Time 00:17.0 [ 00:30.0 [ 00:18.0 | 00:00.0 [ 00:00.0 | 00:00.0 | 00:00.0 [ 00:51.0 | 00:40.0 | 00:41.0 | 00:41.0 [ 00:00.0
% of Vehicle Stopping 60.53% | 45.43% | 41.18% | 0.00% | 0.00% | 0.00% | 0.00% | 73.63% | 59.90% | 90.20% | 93.27% | 0.00%
46.24% 0.00% 70.34% 92.82%
% of Platoon Stopping 65.91% | 53.99% | 53.57% | 0.00% | 0.00% | 0.00% | 0.00% | 85.60% | 66.67% | 91.30% | 96.76% | 0.00%
55.08% 0.00% 81.14% 95.90%
%% Stopping if Present 62.12% | 47.91% | 40.66% | 0.00% | 0.00% | 0.00%
48.27% 0.00
L 25.64% | 45.45% | 0.00% [  0.00 [ 0.00%
% Stopping if Absent 30.30%

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

0.00%

ORIENTATION AND LANE SB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 - 0 0
Left/Thru Lanes 1 - 0 1
Thru Only Lanes 2 - 2 1
Right/Thru Lanes 1 - 0 0
Right Turn Lanes 0 - 1 0
Left/Thru/Right Lanes 0 - 0 0
Left/Right Lanes 0 - 0 0
Total Lanes 4 0 3 2
State and Federal Routes GA 9/US 19 - None None
Functional Classification Minor Arterial = Collector Collector

Figure D.8 Spring Street and 17th Street Traffic Conditions and Geometry
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INTERSECTION W. Peachtree Street and 11th Street Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

CITY/COUNTY Atlanta/Fulton

DATE October 15 ¥ 2005
DAY Saturday

START TIME
END TIME X X X
LIGHT CONDITIONS
WEATHER
XE, N ‘ZI 58
) v
3
KEY STATISTICS X 0
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.) r
Minor Volume for Duration of Video
53

Minor Volume - first 60 min OR scaled up (First 60 Min.) 5 785

Minor:Major Volume Ratio I Westboun
Video Length in Minutes 3 11th St.

Percent Time Minor Vehicle Present

5 o ajo eet Approa # ajo eet Approa # (o} eet Approa # (o} eet Approa # otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
13:05 13:10 0 0 0 0 89 3 0 0 1 0 0 0 93
13:10 13:15 0 0 0 0 66 6 0 0 9 0 0 0 81
13:15 13:20 0 0 0 0 65 7 0 0 3 0 0 0 75
13:20 13:25 0 0 0 0 80 1 0 0 2 0 0 0 83
13:25 13:30 0 0 0 0 58 5 0 0 6 0 0 0 69
13:30 13:35 0 0 0 0 77 6 0 0 9 0 0 0 92
13:35 13:40 0 0 0 0 60 3 0 0 2 0 0 0 65
13:40 13:45 0 0 0 0 50 3 0 0 5 0 0 0 58
13:45 13:50 0 0 0 2 51 5 0 0 4 0 0 0 62
13:50 13:55 0 0 0 0 55 6 0 0 3 0 0 0 64
13:55 14:00 0 0 0 1 71 4 0 0 3 0 0 0 79
14:00 14:05 0 0 0 2 63 4 0 0 11 0 0 0 80
14:05 14:10 0 0 0 0 59 6 0 0 7 0 0 0 72
14:10 14:15 0 0 0 2 60 1 0 0 7 0 0 0 70
14:15 14:20 0 0 0 1 63 5 0 0 2 0 0 0 71
14:20 14:25 0 0 0 0 64 3 0 0 9 0 0 0 76
14:25 14:30 0 0 0 1 62 1 0 0 5 0 0 0 69
OTA 0 0 0 9 09 69 0 0 88 0 0 0 9
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 0 0 0 8 1 0 0 88 0 0 0
T 00:00.0 | 00:00.0 | 00:00.0 | 00:00.0 00:02.9 00:07.0 | 00:00.0 | 00:00.0 | 00:05.8 | 00:00.0 | 00:00.0 | 00:00.0
00:00.0 00:03.3 00:05.8 00:00.0
Max Stop Time 00:00.0 [ 00:00.0 | 00:00.0 | 00:00.0 [ 00:04.0 [ 00:07.0 | 00:00.0 [ 00:00.0 | 00:37.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 0.00% | 0.00% | 0.00% 0.00% | 073% | 1.45% | 0.00% | 0.00% | 100.00% | 0.00% | 0.00% | 0.00%
0.00% 0.77% 100.00% 0.00%
% of Platoon Stopping 0.00% | 0.00% | 0.00% 0.00% | 061% | 0.00% | 0.00% | 0.00% | 100.00% | 0.00% | 0.00% | 0.00%
0.00% 100.00% 0.00%
- 0.00% [ 0.00%
% Stopping if Present 0.00%
L 0.00% | 0.00%
% Stopping if Absent 0.00%
% Stopping if Opposing
Left Turn Waiting O
% Stopping if No LT 0.00%
ORIENTATION AND LANE SB NB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes - 0 0 -
Left/Thru Lanes - 0 0 -
Thru Only Lanes - 3 0 -
Right/Thru Lanes - 1 0 -
Right Turn Lanes - 0 1 -
Left/Thru/Right Lanes - 0 0 -
Left/Right Lanes - 0 0 -
Total Lanes 0 4 1 0
State and Federal Routes - None None -
Functional Classification - Minor Arterial Local -

Figure D.9 W. Peachtree Street and 11th Street Traffic Conditions and Geometry
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INTERSECTION 14th Street and Williams Street Equivilent Hourly Traffic Volumes

STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

CITY/COUNTY Atlanta/Fulton
DATE October 22 ¥ 2005

DAY Saturday
START TIME

END TIME
LIGHT CONDITIONS
WEATHER

KEY STATISTICS

Major Volume for Duration of Video [ 1519
Major Volume - first 60 min OR scaled up 6} (First 60 Min.)
Minor Volume for Duration of Video

Minor Volume - first 60 min OR scaled up (First 60 Min.)

Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present

ajo eet Approa # ajo eet Approa # o eet Approa # (o} eet Approa # otal o
R CO - 2
astbound estbound B B ering
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
13:20 13:25 13 65 0 0 32 8 20 32 17 0 0 0 187
13:25 13:30 14 58 0 0 34 10 16 26 22 0 0 0 180
13:30 13:35 11 62 0 0 43 13 16 38 24 0 0 0 207
13:35 13:40 12 67 0 0 39 8 22 38 19 0 0 0 205
13:40 13:45 17 62 0 0 42 9 17 32 21 0 0 0 200
13:45 13:50 20 68 0 0 32 11 22 33 23 0 0 0 209
13:50 13:55 11 53 0 0 36 16 20 37 29 0 0 0 202
13:55 14:00 15 63 0 0 48 11 17 38 21 0 0 0 213
14:00 14:05 11 64 0 0 37 12 23 32 22 0 0 0 201
14:05 14:10 14 66 0 0 45 14 13 43 23 0 0 0 218
14:10 14:15 9 53 0 0 52 20 17 26 21 0 0 0 108
14:15 14:20 11 52 0 0 39 14 16 24 24 0 0 0 180
OTA 8 0 0 479 46 9 99 66 0 0 0 400
OPP astbo d estbo d B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 69 515 0 0 212 75 178 304 170 0 0 0
T 00:08.4 | 00:08.6 | 00:00.0 | 00:00.0 00:05.6 00:05.5 | 00:10.6 | 00:10.3 | 00:09.0 | 00:00.0 | 00:00.0 | 00:00.0
00:08.5 00:05.6 00:10.0 00:00.0
Max Stop Time 00:22.0 [ 00:44.0 | 00:00.0 | 00:00.0 [ 00:20.0 [ 00:16.0 | 00:38.0 | 00:47.0 | 00:39.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 43.67% | 69.88% | 0.00% 0.00% | 44.07% | 51.37% | 81.28% | 76.19% | 62.96% | 0.00% | 0.00% | 0.00%
65.23% 45.78% 73.47% 0.00%
% of Platoon Stopping 43.48% | 85.81% | 0.00% 0.00% | 57.63% | 68.29% | 95.52% | 86.13% | 80.00% | 0.00% | 0.00% | 0.00%
77.96% 60.17% 87.87% 0.00%
%% Stopping if Present 43.95% [ 70.60% | 0.00% | 0.00% [ 44.54% [ 51.37%
65.83% 46.14%
L 37.50% | 0.00% [ 0.00% | 0.00%
% Stopping if Absent 35.20% 0.00%

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

0.00%

ORIENTATION AND LANE Eastbound Westbound

CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 1 0 0 -
Left/Thru Lanes 0 0 1 -
Thru Only Lanes 2 1 1 -
Right/Thru Lanes 0 1 0 -
Right Turn Lanes 0 0 1 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 0 -
Total Lanes 3 2 3 0
State and Federal Routes GA 9/US 19 GA 9/US 19 None -
Functional Classification Minor Arterial Minor Arterial Collector =

Figure D.10 14th Street and Williams Street Traffic Conditions and Geometry
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INTERSECTION W. Peachtree and 16th 1 Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

CITY/COUNTY Atlanta/Fulton

DATE October 2w 2005
X

DAY Saturday
START TIME

END TIME

X X
LIGHT CONDITIONS Daylight
WEATHER
N ‘ZI

Eastbound
1 E» w E

x

x

s

KEY STATISTICS

Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.)
Minor Volume for Duration of Video

Minor Volume - first 60 min OR scaled up (First 60 Min.)

Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present

5 o ajo eet Approa # ajo eet Approa # o eet Approa # (o} eet Approa # otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
15:30 15:35 8 112 0 0 0 0 21 0 0 0 0 0 141
15:35 15:40 14 121 0 0 0 0 17 0 0 0 0 0 152
15:40 15:45 6 103 0 0 0 0 12 0 0 0 0 0 121
15:45 15:50 5 131 0 0 0 0 12 0 0 0 0 0 148
15:50 15:55 8 131 0 0 0 0 22 0 0 0 0 0 161
15:55 16:00 8 137 0 0 0 0 19 0 0 0 0 0 164
16:00 16:05 7 109 0 0 0 0 18 0 0 0 0 0 134
16:05 16:10 9 109 0 0 0 0 19 0 0 0 0 0 137
16:10 16:15 7 102 0 0 0 0 20 0 0 0 0 0 129
16:15 16:20 6 111 0 0 0 0 21 1 0 0 0 0 139
16:20 16:25 4 115 0 0 0 0 13 0 0 0 0 0 132
16:25 16:30 8 116 0 0 0 0 15 0 0 0 0 0 139
OTA 90 9 0 0 0 0 09 0 0 0 0 6
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 39 120 0 0 0 0 196 1 0 0 0 0
T 00:05.8 | 00:04.8 | 00:00.0 | 00:00.0 00:00.0 00:00.0 | 00:09.8 [ 00:02.0 | 00:00.0 | 00:00.0 | 00:00.0 | 00:00.0
00:05.0 00:00.0 00:09.8 00:00.0
Max Stop Time 00:31.0 [ 00:15.0 [ 00:00.0 | 00:00.0 [ 00:00.0 | 00:00.0 | 01:22.0 | 00:02.0 | 00:00.0 | 00:00.0 | 00:00.0 [ 00:00.0
% of Vehicle Stopping 42.86% | 8.55% | 0.00% 0.00% | 0.00% | 0.00% | 92.89% | 100.00% | 0.00% | 0.00% | 0.00% | 0.00%
10.62% 0.00% 92.92% 0.00%
% of Platoon Stopping 43.24% | 17.36% | 0.00% 0.00% | 0.00% | 0.00% | 95.07% | 100.00% | 0.00% | 0.00% | 0.00% | 0.00%
95.10% 0.00%
% Stopping if Present
% Stopping if Absent

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

ORIENTATION AND LANE NB

CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 - 1 -
Left/Thru Lanes 1 - 0 -
Thru Only Lanes 4 - 0 -
Right/Thru Lanes 0 - 0 -
Right Turn Lanes 0 - 0 -
Left/Thru/Right Lanes 0 - 0 -
Left/Right Lanes 0 - 0 -
Total Lanes 5 0 1 0
State and Federal Routes GA 9/US 19 - None -
Functional Classification Minor Arterial = Local =

Figure D.11 W. Peachtree and 16th 1 Traffic Conditions and Geometry
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INTERSECTION
STATUS & FLASH MODE
CITY/COUNTY

DATE

DAY

Market Street and 18th 1/2 Street 1
New Yellow/Red

Atlanta/Fulton
26 W 2005

October
Wednesday

Equivilent Hourl

Traffic Volumes

Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Southbound

START TIME
END TIME 0 160 8
LIGHT CONDITIONS
WEATHER J i %
XE‘ N ‘:I 4
e e
3
X E‘ 'ZI 10
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.) r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 23
Minor:Major Volume Ratio Westbound
Video Length in Minutes 18th 1/2 Street
Percent Time Minor Vehicle Present
5 o (o} eet Approa ajo eet Approa (o} eet Approa (o} eet Approa a
START END LT TH RT LT TH RT LT TH RT LT TH RT
14:30 14:35 0 22 0 3 16 0 0 0 0 0 0 0 41
14:35 14:40 0 28 1 0 13 0 1 0 0 0 0 0 43
14:40 14:45 0 29 3 1 11 0 0 0 0 0 0 0 44
14:45 14:50 0 20 1 0 20 0 2 0 0 0 0 0 43
14:50 14:55 0 17 0 1 9 0 1 0 0 0 0 0 28
14:55 15:00 0 20 3 1 12 0 1 0 1 0 0 0 38
15:00 15:05 0 15 1 0 12 0 0 0 0 0 0 0 28
15:05 15:10 0 28 2 1 17 0 3 0 0 0 0 0 51
15:10 15:15 0 16 4 0 9 0 0 0 0 0 0 0 29
15:15 15:20 0 27 1 0 13 0 1 0 1 0 0 0 43
15:20 15:25 0 15 2 0 17 0 1 0 0 0 0 0 35
15:25 15:30 0 17 5 1 11 0 0 0 2 0 0 0 36
15:30 15:35 0 7 0 0 4 0 0 0 0 0 0 0 11
OTA 0 6 8 64 0 0 0 4 0 0 0 470
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 56 5 3 14 0 10 0 3 0 0 0
T 00:00.0 | 00:03.8 | 00:05.2 | 00:06.7 00:03.1 00:00.0 | 00:04.9 | 00:00.0 | 00:03.7 | 00:00.0 | 00:00.0 | 00:00.0
00:03.9 00:03.7 00:04.6 00:00.0
Max Stop Time 00:00.0 [ 00:18.0 | 00:11.0 | 00:10.0 [ 00:07.0 [ 00:00.0 | 00:08.0 | 00:00.0 | 00:06.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 0.00% | 21.46% | 21.74% | 37.50% | 854% | 0.00% | 100.00% [ 0.00% | 75.00% | 0.00% | 0.00% | 0.00%
21.48% 9.88% X 0.00%
% of Platoon Stopping 0.00% | 21.97% | 20.00% | 37.50% | 8.92% | 0.00% | 100.00% | 0.00% | 75.00% | 0.00% | 0.00% | 0.00%
21.81% 10.30% 92.86% 0.00%
%% Stopping if Present 0.00% [ 57.14% | 0.00% | 0.00% | 16.67% | 0.00%
7.14% 16.67%
L 20.47% | 21.74% | 37.50% | 8.23%
% Stopping if Absent 0.58% 9.64%

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

0.00%

ORIENTATION AND LANE
CONFIGURATION

NB
wards Camera

SB
Away From Camera

Left Turn Lanes 0 0 0 -
Left/Thru Lanes 0 1 0 -
Thru Only Lanes 1 1 0 -
Right/Thru Lanes 1 0 0 -
Right Turn Lanes 0 0 0 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 1 -
Total Lanes 2 2 1 0

State and Federal Routes None None None -
Functional Classification Local Local Local =

Figure D.12 Market Street and 18th 1/2 Street 1 Traffic Conditions and Geometry
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INTERSECTION
STATUS & FLASH MODE
CITY/COUNTY

Piedmont Avenue and The Prado E
Malfunction Red/Red
Atlanta/Fulton

uivilent Hourl
Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Traffic Volumes

DATE 15w 2005 r[ Southbound
DAY
START TIME
END TIME 56 887 9
LIGHT CONDITIONS
WEATHER J i %
259|:, N ‘ZI 17
Eastbound
0 E» w E 7
3
24 E‘ ':' 3
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (Scaled Up) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (Scaled Up) 54 1154 6
Minor:Major Volume Ratio Westbound
Video Length in Minutes Driveway
Percent Time Minor Vehicle Present orthbou
5 o (o} eet Approa # ajo eet Approa o eet Approa (o} eet Approa otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
17:35 17:40 4 110 1 0 72 4 13 0 2 0 1 2 209
17:40 17:45 6 101 4 0 76 4 22 0 1 1 1 2 218
17:45 17:50 4 83 0 0 69 1 25 0 2 0 1 2 187
17:50 17:55 4 88 0 1 72 5 19 0 3 1 0 0 193
17:55 18:00 7 79 0 1 67 2 28 0 2 0 1 1 188
18:00 18:05 2 108 0 4 83 4 16 0 1 0 2 4 224
18:05 18:10 3 102 0 0 67 6 21 0 2 1 0 1 203
18:10 18:15 5 97 0 1 69 10 23 0 2 0 0 1 208
18:15 18:20 7 103 0 0 84 6 20 0 3 0 0 0 223
18:20 18:25 4 98 0 1 80 5 25 0 2 0 0 0 215
18:25 18:30 2 53 0 0 46 3 17 0 1 0 0 2 124
OTA 48 0 8 8 0 9 0 6
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 45 859 4 5 682 30 224 0 20 3 6 15
T 00:07.3 | 00:04.1 | 00:03.2 | 00:08.4 00:04.8 00:02.4 | 00:05.7 | 00:00.0 | 00:04.7 | 00:07.7 | 00:06.5 | 00:07.7
00:04.3 00:04.7 00:05.6 00:07.4
Max Stop Time 00:19.0 [ 00:17.0 [ 00:07.0 | 00:13.0 [ 00:22.0 | 00:05.0 | 01:11.0 [ 00:00.0 | 00:15.0 | 00:13.0 | 00:14.0 [ 00:12.0
% of Vehicle Stopping 93.75% | 84.05% | 80.00% | 62.50% | 86.88% | 60.00% | 97.82% | 0.00% | 95.24% | 100.00% | 100.00% | 100.00%
84.47% 85.05% X 100.00%
% of Platoon Stopping 94.74% | 90.29% | 100.00% | 100.00% | 94.10% | 68.00% | 98.66% | 0.00% | 94.44% | 100.00% | 100.00% | 100.00%
90.56% 92.57% 98.35% 100.00%
- 96.97% | 87.13% [ 100.00% | 66.67% | 90.77% |
%Stopplng if Present 87.60% 88.6
L 86.67% | 77.81% | 75.00% | 50.00% [ 79.7: |
% Stopping if Absent 78.15% -

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

90.91%

ORIENTATION AND LANE
CONFIGURATION

NB
wards Camera

Away From Camera

Left Turn Lanes 1 1 1 0
Left/Thru Lanes 0 0 0 0
Thru Only Lanes 1 1 0 0
Right/Thru Lanes 1 1 1 0
Right Turn Lanes 0 0 0 0
Left/Thru/Right Lanes 0 0 0 1
Left/Right Lanes 0 0 0 0
Total Lanes 3 3 2 1

State and Federal Routes None None None None

Functional Classification Minor Arterial Minor Arterial Local Local

Figure D.13 Piedmont Avevue and The Prado Traffic Conditions and Geometry
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INTERSECTION Roswell Road and W. Wieuca Road 1 Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Red/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

CITY/COUNTY Atlanta/Fulton
Southbound

DATE 14 ¥ 2006

DAY

START TIME
END TIME 45 790 138
LIGHT CONDITIONS
WEATHER
110|:, N ‘ZI 1
Eastbound
W Wieuca Road 96 W- E 100
3
KEY STATISTICS 211
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.)
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.)
Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present
(o} eet Approa (o} eet Approa o eet Approa (o} eet Approa # otal o
R CO 8 8 g 2
B B B B ering
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
11.20 11.25 4 56 2 11 65 5 0 9 17 10 10 12 201
11:25 11:30 6 46 3 7 61 1 0 11 10 9 9 20 183
11:30 11:35 3 59 2 10 72 5 4 5 11 13 6 23 213
11:35 11:40 11 69 0 12 67 3 2 10 14 6 7 16 217
11:40 11:45 9 65 1 15 67 2 0 7 9 9 7 12 203
11:45 11:50 9 61 1 13 64 3 0 13 16 9 8 21 218
11:50 11:55 7 68 0 11 62 4 3 7 9 9 9 28 217
11:55 12:00 5 72 1 12 68 2 4 9 16 14 0 21 224
12:00 12:05 4 48 1 18 64 9 4 7 18 9 7 9 108
12:05 12:10 9 62 1 14 56 2 3 5 18 10 9 20 209
12:10 12:15 8 57 1 9 66 4 3 8 19 9 15 13 212
12:15 12:20 8 77 1 6 78 5 2 9 14 3 9 16 228
12:20 12:25 5 37 1 7 39 1 1 5 4 3 4 10 117
OTA 88 4 829 46 6 0 00 640
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 70 626 13 134 716 27 18 61 115 109 93 199
P — 00:08.9 | 00:07.3 | 00:05.5 | 00:10.2 00:06.7 00:04.9 | 00:08.4 | 00:07.7 | 00:06.3 | 00:11.3 | 00:09.4 | 00:07.0
ge Stop 00:07.4 00:07.2 00:06.9 00:08.7
Max Stop Time 00:32.0 [ 00:55.0 [ 00:09.0 | 00:43.0 [ 00:23.0 | 00:15.0 | 00:18.0 | 00:28.0 | 00:27.0 | 01:02.0 | 00:28.0 | 00:30.0
9% of Vehicle Stoppin 79.55% | 80.57% | 86.67% | 92.41% | 86.37% | 58.70% | 69.23% | 58.10% | 65.71% | 96.46% | 93.00% | 90.05%
Pping 80.57% 85.98% 63.40% 92.40%
e — 78.43% | 87.12% | 81.82% | 94.64% | 93.09% | 60.00% | 70.83% | 57.89% | 69.03% | 98.36% | 95.65% | 95.83%
Pping 85.95% 91.81% 65.88% 96.23%
- 81.71% [ 83.02% | 84.62% | 92.03% | 87.64% |
% Stopplng if Present 82.91% 86.939
% Stopping if Absent 50.00% | ssg.es;n;/aol 100.00% | 100.00% [

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

78.95%

ORIENTATION AND LANE NB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 1 1 0 1
Left/Thru Lanes 0 0 1 0
Thru Only Lanes 1 1 0 0
Right/Thru Lanes 1 1 0 1
Right Turn Lanes 0 0 1 0
Left/Thru/Right Lanes 0 0 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 3 3 2 2
State and Federal Routes GA 9/US 19 GA 9/US 19 None None
Functional Classification Minor Arterial Minor Arterial Collector Collector

Figure D.14 Roswell Road and W. Wieuca Road 1 Traffic Conditions and Geometry

236



INTERSECTION Lindbergh Drive and Parkdale Place 2 Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Beacon Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DATE February 15w 2006 ’_[
DAY Wednesday
START TIME
END TIME X X X
LIGHT CONDITIONS
WEATHER J i %
ZE, N ‘ZI 1
Eastbound
537 E» w E 570
3
oE‘ 'ZI 1
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 1 0 3
Minor:Major Volume Ratio Westbound
Video Length in Minutes Lindbergh
Percent Time Minor Vehicle Present
5 o 0 eet Approa 0 eet Approa 0 eet Approa 0 eet Approa # otal o
B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
7:45 7:50 0 38 0 0 66 0 0 0 0 0 0 0 104
7:50 7:55 1 36 0 0 39 0 0 0 1 0 0 0 77
7:55 8:00 0 38 0 0 44 0 0 0 0 0 0 0 82
8:00 8:05 0 51 0 0 46 0 0 0 1 0 0 0 98
8:05 8:10 0 49 0 0 33 0 0 0 0 0 0 0 82
8:10 8:15 0 51 0 0 49 0 0 0 0 0 0 0 100
8:15 8:20 1 44 0 0 51 0 0 0 0 0 0 0 96
8:20 8:25 0 50 0 0 42 0 0 0 0 0 0 0 92
8:25 8:30 0 45 0 0 54 1 0 0 1 0 0 0 101
8:30 8:35 0 46 0 0 48 0 1 0 0 0 0 0 95
8:35 8:40 0 55 0 1 39 0 0 0 0 0 0 0 95
8:40 8:45 0 34 0 0 59 0 0 0 0 0 0 0 93
8:45 8:50 0 19 0 0 13 0 0 0 0 0 0 0 32
OTA 6 ) 8 ) ) ) ) 4
OPP B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 0 0 1 0 0 1 0 3 0 0 0
Average Stop Time 00:00.0 | 00:00.0 00:00.0 00:04.0 00:00.0 00:00.0 | 00:05.0 [ 00:00.0 | 00:09.0 | 00:00.0 [ 00:00.0 [ 00:00.0
00:00.0 00:04.0 00:08.0 00:00.0
Max Stop Time 00:00.0 [ 00:00.0 | 00:00.0 | 00:04.0 [ 00:00.0 [ 00:00.0 | 00:05.0 | 00:00.0 | 00:22.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 0.00% | 0.00% | 0.00% | 100.00% | 0.00% | 0.00% | 100.00% | 0.00% | 100.00% | 0.00% | 0.00% | 0.00%
0.00% 0.17% 100.00% 0.00%
% of Platoon Stopping 0.00% | 0.00% | 0.00% | 100.00% ] 0.00% | 0.00% | 100.00% | 0.00% | 100.00% | 0.00% | 0.00% | 0.00%
[ g gg‘:: [ 0.00% | 000% | g.g(z)?/%? [ 0.00% e S
PRI 0.00% I I ! Y Y
% Stopping if Present l 0.00% : 0.00
eyt A 0.00% 0.00% 100.00%
% Stopping if Absent 0.00%
% Stopping if Opposin
Le?tpTu?n Wa‘i)tli)ng ¢ O
% Stopping if No LT 0.00%
ORIENTATION AND LANE EB wB
CONFIGURATION wards Camera Away From Camera From Left Side
Left Turn Lanes 0 0 0 -
Left/Thru Lanes 1 0 0 -
Thru Only Lanes 0 0 0 -
Right/Thru Lanes 0 1 0 -
Right Turn Lanes 0 0 0 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 1 -
Total Lanes 1 1 1 0
State and Federal Routes GA 236 GA 236 None -
Functional Classification Minor Arterial Minor Arterial Local =

Figure D.15 Lindbergh Drive and Parkdale Place 2 Traffic Conditions and Geometry
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INTERSECTION Lindbergh Drive and Acorn Avenue Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Beacon Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DATE February 17w 2006 r[ Southbound
DAY Friday
START TIME
END TIME 6 0 36
LIGHT CONDITIONS
WEATHER J i %
7|:’ ‘j
Eastbound
363 E»
0
Major Volume for Duration of Video [ 790
Major Volume - first 60 min OR scaled up 748) (First 60 Min.)
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.)
Minor:Major Volume Ratio [ 0.05]
Video Length in Minutes
Percent Time Minor Vehicle Present
5 o ajo eet Approa # ajo eet Approa # 0 eet Approa # 0 eet Approa # otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
7:00 7:05 0 20 3 1 28 0 1 0 0 0 0 0 53
7:05 7:10 0 19 1 0 21 0 2 0 0 0 0 0 43
7:10 7:15 0 13 2 1 33 0 4 0 0 0 0 0 53
7:15 7:20 0 17 1 0 22 0 4 0 1 0 0 0 45
7:20 7:25 0 23 1 0 33 0 2 0 0 0 0 0 =)
7:25 7:30 0 28 1 1 30 0 5 0 1 0 0 0 66
7:30 7:35 0 24 1 0 44 0 2 0 1 0 0 0 72
7:35 7:40 0 42 4 1 27 0 0 0 0 0 0 0 74
7:40 7:45 0 31 2 1 32 0 4 0 1 0 0 0 71
7:45 7:50 0 45 9 0 32 0 2 0 0 0 0 0 88
7:50 7:55 0 45 12 1 29 0 5 0 1 0 0 0 93
7:55 8:00 0 29 5 1 32 0 5 0 1 0 0 0 73
8:00 8:05 0 18 3 1 20 0 0 0 0 0 0 0 42
OTA 0 4 4 8 8 ) 6 ) 6 ) ) ) 8
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 0 1 5 0 0 36 0 6 0 0 0
Average Stop Time 00:00.0 | 00:00.0 00:03.0 00:02.6 00:00.0 00:00.0 | 00:08.3 | 00:00.0 [ 00:07.3 | 00:00.0 [ 00:00.0 [ 00:00.0
00:03.0 00:02.6 00:08.1 00:00.0
Max Stop Time 00:00.0 [ 00:00.0 [ 00:03.0 | 00:05.0 [ 00:00.0 | 00:00.0 | 00:46.0 | 00:00.0 | 00:21.0 | 00:00.0 | 00:00.0 | 00:00.0
% of Vehicle Stopping 0.00% | 0.00% | 2.22% | 62.50% | 0.00% | 0.00% | 100.00% | 0.00% | 100.00% | 0.00% | 0.00% | 0.00%
0.25% 1.28% 100.00% 0.00%
% of Platoon Stopping 0.00% | 0.00% | 2.56% | 62.50% | 0.00% | 0.00% | 100.00% | 0.00% | 100.00% | 0.00% | 0.00% | 0.00%
[ g 'gg;./? [ 0.00% | 000% | (1)';(1)?/%? [ 0.00% e S
PRI 0.00% I I ! Y Y
% Stopping if Present l 0.00% : 0.00
eyt A 0.00% 0.00% 71.43%
% Stopping if Absent 0.30%
% Stopping if Opposin
Le?tpTu?n Wa‘i)tli)ng ¢ O
% Stopping if No LT 0.00%
ORIENTATION AND LANE wB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0
Left/Thru Lanes 0 1 0 -
Thru Only Lanes 0 0 0 -
Right/Thru Lanes 1 0 0 -
Right Turn Lanes 0 0 0 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 1 -
Total Lanes 1 1 1 0
State and Federal Routes GA 236 GA 236 None -
Functional Classification Minor Arterial Minor Arterial Local =

Figure D.16 Lindbergh Drive and Acorn Drive Traffic Conditions and Geometry
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INTERSECTION

Peachtree Street and 8th Street

STATUS & FLASH MODE

New Yellow/Red

CITY/COUNTY

Atlanta/Fulton

DATE
DAY

March 1
Wednesday

¥ 2006

T

START TIME

Equivilent Hourl

Traffic Volumes

Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Southbound

END TIME 0 837 46
LIGHT CONDITIONS
WEATHER
zoE, N ‘ZI 18
Eastbound
8th 18 W E 0
3
KEY STATISTICS 84 0
Major Volume for Duration of Video [ 663
Major Volume - first 60 min OR scaled up 1695} (Scaled Up) r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (Scaled Up) 0 766 46
Minor:Major Volume Ratio Westbou
Video Length in Minutes 23.65) 8th
Percent Time Minor Vehicle Present 54.40%)
0 eet Approa 0 eet Approa ) eet Approa ) eet Approa otal o
R CO B 2 5 3
B B B B ering
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
17:10 17:15 4 77 0 0 62 5 2 0 9 0 0 T 160
17:15 17:20 4 74 0 0 54 1 1 0 5 0 0 3 142
17:20 17:25 5 71 0 0 76 3 1 3 4 0 0 0 163
17:25 17:30 3 67 0 0 63 4 3 2 8 0 0 3 153
17:30 17:35 2 41 0 0 47 5 1 2 7 0 0 0 105
OTA 8 0 0 0 0 8 8 0 0
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 9 18 0 0 24 7 8 7 28 0 0 7
P — 00:13.2_|_00:05.3 | 00:00.0 | 00:00.0 00:03.5 00:02.4 | 00:07.7 | 00:16.3 | 00:14.9 | 00:00.0 | 00:00.0 | 00:06.7
ge Stop 00:07.9 00:03.2 00:13.8 00:06.7
Max Stop Time 00:33.0 [ 00:12.0 [ 00:00.0 | 00:00.0 [ 00:08.0 | 00:06.0 | 00:17.0 | 00:58.0 | 00:42.0 | 00:00.0 | 00:00.0 | 00:18.0
9% of Vehicle Stoppin 50.00% | 5.45% | 0.00% 0.00% | 7.95% | 38.89% | 100.00% | 100.00% | 84.85% | 0.00% | 0.00% | 100.00%
Pping 7.76% 9.69% ) 100.00%
e — 50.00% | 11.21% | 0.00% 0.00% | 14.39% | 40.00% | 100.00% | 100.00% | 90.32% | 0.00% | 0.00% | 100.00%
Pping 15.13% 16.88% 93.48% 100.00%
o Stopping if Present 53.85% | 7.73% | 0.00% | 0.00% | 8.82% | 40.00%
Pping 10.45% 10.96%
L 40.00% | 1.63% [ 0.00% 0.00% |
% Stopping if Absent 3.13%

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

0.00%

ORIENTATION AND LANE SB
CONFIGURATION wards Camera
Left Turn Lanes 0

Away From Camera

0 0 0
Left/Thru Lanes 1 0 0 0
Thru Only Lanes 1 1 0 0
Right/Thru Lanes 0 1 0 0
Right Turn Lanes 0 0 0 0
Left/Thru/Right Lanes 0 0 1 1
Left/Right Lanes 0 0 0 0
Total Lanes 2 2 1 1
State and Federal Routes None None None None
Functional Classification Minor Arterial Minor Arterial Local Local

Figure D.17 Peachtree Street and 8th Street Traffic Conditions and Geometry
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INTERSECTION

Roswell Road and W Wieuca Road 2 E

STATUS & FLASH MODE

Malfunction Red/Red

CITY/COUNTY

Atlanta/Fulton

DATE March

5

¥ 2006

DAY

Sunday

T

START TIME

uivilent Hourl

Traffic Volumes

Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Southbound

END TIME 76 610 72
LIGHT CONDITIONS
WEATHER J i %
74|:’ N ‘:l 108
Eastbound
a4 E» ¥ ¥ 40
3
100 E‘ ':' 3
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (Scaled Up) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (Scaled Up) 76 663 6
Minor:Major Volume Ratio Westbound
Video Length in Minutes West Wieuca Road
Percent Time Minor Vehicle Present
5 o (o} eet Approa (o} eet Approa o eet Approa (o} eet Approa # otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
10:30 10:35 1 50 3 3 67 0 3 5 7 0 4 13 159
10:35 10:40 5 52 7 3 61 1 8 2 6 0 5 11 161
10:40 10:45 9 52 7 4 41 0 2 3 8 0 3 14 143
10:45 10:50 6 66 8 1 57 1 7 4 13 0 3 9 175
10:50 10:55 8 43 6 9 54 0 8 4 8 0 3 8 151
10:55 11:00 6 45 9 10 57 1 4 6 9 1 4 7 159
11:00 11:05 7 51 5 12 41 0 11 1 7 0 5 8 148
11:05 11:10 5 57 4 9 51 1 2 2 7 1 3 4 146
11:10 11:15 6 52 6 8 59 0 7 1 11 0 3 7 160
11:15 11:20 6 43 5 4 56 1 6 9 6 0 2 6 144
11:20 11:25 4 20 6 3 33 0 3 1 5 1 0 7 83
OTA 6 66 66 64 8 8 94 629
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 63 467 36 63 486 5 60 36 77 3 32 81
T 00:07.1 | 00:04.9 | 00:03.2 | 00:06.1 00:04.9 00:04.4 | 00:09.2 | 00:08.4 | 00:04.9 | 00:08.3 | 00:08.7 | 00:05.3
00:05.0 00:05.0 00:07.1 00:06.3
Max Stop Time 00:24.0 [ 00:18.0 [ 00:09.0 | 00:20.0 [ 00:34.0 | 00:07.0 | 00:34.0 | 00:31.0 | 00:33.0 | 00:17.0 | 00:25.0 | 00:17.0
% of Vehicle Stopping 100.00% | 87.95% | 54.55% | 95.45% | 84.23% | 100.00% | 93.75% | 94.74% | 88.51% | 100.00% | 91.43% | 86.17%
85.76% 85.49% . 87.88%
% of Platoon Stopping 100.00% | 90.85% | 57.50% | 92.50% | 90.00% | 100.00% | 96.36% | 97.22% | 87.84% | 100.00% | 96.55% | 88.64%
88.03% 90.41% 92.73% 90.83%
%% Stopping if Present 100.00% [ 90.18% | 60.87% | 95.35% | 86.43% | 100.00%
| b [ 40.00% | 95.65% | gg'g? [ 100.00%
- 100.00% | 84.39% [ H 0 X
% Stopping if Absent 82.33%
% Stopping if Opposin
Le?tpTu?n Wa‘i)tli)ng ¢ CBETS
% Stopping if No LT 87.84%
ORIENTATION AND LANE SB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 1 1 1 0
Left/Thru Lanes 0 0 0 1
Thru Only Lanes 1 1 0 0
Right/Thru Lanes 1 1 1 0
Right Turn Lanes 0 0 0 1
Left/Thru/Right Lanes 0 0 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 3 3 2 2
State and Federal Routes GA 9/US 19 GA 9/US 19 None None
Functional Classification Minor Arterial Minor Arterial Collector Collector

Figure D.18 Roswell Road and W. Wieuca Road 2 Traffic Conditions and Geometry

240



INTERSECTION Techwood Drive and Merritts Avenue 1 Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DATE 7w 2006 r[ Southbound
DAY
START TIME 100
END TIME 6 97 15
LIGHT CONDITIONS Dark - Streetlights
WEATHER J i %
ZE, N ‘ZI 3
Eastbound
0 E» w E 1
3
mE‘ 'ZI 1
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 4 65 4
Minor:Major Volume Ratio Westbound
Video Length in Minutes Merritts
Percent Time Minor Vehicle Present Northbou
5 o (o} eet Approa ajo eet Approa o eet Approa (o} eet Approa otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
22:00 22:05 1 12 0 0 4 0 0 0 1 0 0 0 18
22:05 22:10 1 9 0 0 9 1 1 0 3 0 0 0 24
22:10 22:15 1 7 2 2 8 1 1 0 2 0 0 1 25
22:15 22:20 2 7 0 1 4 1 0 0 1 0 0 0 16
22:20 22:25 2 9 0 0 3 0 0 0 0 0 0 1 15
22:25 22:30 0 5 1 0 6 0 0 0 3 1 0 1 17
22:30 22:35 3 7 2 0 4 0 0 0 1 0 0 0 17
22:35 22:40 0 9 0 1 5 0 0 0 2 0 0 0 17
22:40 22:45 1 5 0 0 0 0 0 0 0 0 1 0 7
22:45 22:50 3 11 0 0 7 1 0 0 1 0 0 0 23
22:50 22:55 1 8 0 0 8 0 0 0 1 0 0 0 18
22:55 23:00 0 8 1 0 7 0 0 0 1 0 0 0 17
23:00 23:05 1 4 0 0 1 0 0 0 0 0 0 0 6
OTA 6 0 6 4 66 4 0 6 0
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 2 2 0 2 6 0 1 0 3 1 1 2
T 00:07.0 | 00:01.0 | 00:00.0 | 00:04.5 00:03.3 00:00.0 | 00:06.0 | 00:00.0 | 00:04.7 | 00:04.0 | 00:52.0 | 00:04.0
00:04.0 00:03.6 00:05.0 00:16.0
Max Stop Time 00:12.0 [ 00:02.0 | 00:00.0 | 00:07.0 [ 00:05.0 | 00:00.0 | 00:06.0 | 00:00.0 | 00:06.0 | 00:04.0 [ 00:52.0 | 00:05.0
% of Vehicle Stopping 12.50% | 1.98% | 0.00% | 50.00% | 9.09% | 0.00% | 50.00% | 0.00% | 18.75% | 100.00% | 100.00% | 66.67%
3.25% 10.81% . 80.00%
% of Platoon Stopping 12.50% | 2.17% | 0.00% | 50.00% | 10.17% | 0.00% | 50.00% | 0.00% | 18.75% | 100.00% | 100.00% | 66.67%
3.54% 11.94% 22.22% 80.00%
%% Stopping if Present 100.00% [ 0.00% [ 0.00% | 0.00% | 0.00% | 0.00%
20.00% 0.00%
L 6.67% | 2.04% | 0.00% | 50.00% [ 9.68% | 0.00%
% Stopping if Absent 2.54% 11.43%

% Stopping if Opposing
Left Turn Waiting

0.00%

% Stopping if No LT

ORIENTATION AND LANE SB NB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0 0
Left/Thru Lanes 0 0 0 0
Thru Only Lanes 0 0 0 0
Right/Thru Lanes 0 0 0 0
Right Turn Lanes 0 0 0 0
Left/Thru/Right Lanes 1 1 1 1
Left/Right Lanes 0 0 0 0
Total Lanes 1 1 1 1
State and Federal Routes None None None None
Functional Classification Minor Arterial Minor Arterial Local Local

Figure D.19 Techwood Drive and Merritts Avenue 1 Traffic Conditions and Geometry
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INTERSECTION
STATUS & FLASH MODE
CITY/COUNTY

Techwood Drive and Merritts Avenue 2

Malfunction Yellow/Red

Atlanta/F

ulton

Equivilent Hourl

Traffic Volumes

Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

DATE March 9w 2006 r[ Southbound
DAY Thursday
START TIME
END TIME 19 223 11
LIGHT CONDITIONS
WEATHER J i %
SGE, N ‘ZI 1
Eastbound
0 E» w E 1
3
mE‘ 'ZI 3
Major Volume for Duration of Video 756
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up m (First 60 Min.) 10 164 5
Minor:Major Volume Ratio Westhound
Video Length in Minutes Merritts
Percent Time Minor Vehicle Present Northbou
5 o (o} eet Approa ajo eet Approa o eet Approa (o} eet Approa alo
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e
17:20 17:25 1 23 2 1 13 0 1 0 3 0 0 0 44
17:25 17:30 0 23 4 1 12 0 7 0 1 0 0 2 50
17:30 17:35 1 23 1 1 16 0 4 0 0 1 0 0 47
17:35 17:40 2 31 2 0 19 1 2 0 1 0 0 2 60
17:40 17:45 0 19 1 0 17 0 1 0 1 0 0 2 41
17:45 17:50 1 16 0 3 21 1 1 0 2 1 1 0 47
17:50 17:55 1 17 3 1 12 0 3 0 1 0 0 0 38
17:55 18:00 3 16 1 0 12 0 3 0 3 0 0 0 38
18:00 18:05 0 16 2 1 7 0 3 0 1 0 0 2 32
18:05 18:10 0 7 0 1 12 2 0 0 1 1 0 1 25
18:10 18:15 1 16 1 1 11 1 5 0 1 0 0 0 37
18:15 18:20 1 16 2 0 12 0 6 0 1 0 0 1 39
18:20 18:25 1 10 2 1 10 0 1 0 0 0 0 0 25
OTA 4 0 6 0
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 3 19 2 2 4 0 35 0 11 3 1 10
T 00:04.7 | 00:04.2 | 00:06.5 | 00:03.5 00:03.3 00:00.0 | 00:07.1 | 00:00.0 | 00:03.5 | 00:01.3 | 00:22.0 | 00:04.0
00:04.4 00:03.3 00:06.2 00:04.7
Max Stop Time 00:09.0 [ 00:19.0 [ 00:12.0 | 00:05.0 [ 00:05.0 | 00:00.0 | 00:21.0 | 00:00.0 | 00:12.0 | 00:03.0 | 00:22.0 [ 00:07.0
% of Vehicle Stopping 25.00% | 8.15% | 9.52% | 18.18% | 2.30% | 0.00% | 94.59% | 0.00% | 68.75% | 100.00% | 100.00% | 100.00%
9.02% 3.16% X 100.00%
% of Platoon Stopping 27.27% | 10.33% | 11.11% | 22.22% | 2.11% | 0.00% | 94.59% | 0.00% | 66.67% | 100.00% | 100.00% | 100.00%
11.27% 3.25% 86.54% 100.00%
%% Stopping if Present 0.00% | %jz?;o [ 0.00% 0.00% [ 6.67% | 0.00%
L 25.00% [ 7.73% 22.22% |
% Stopping if Absent 8.92%
% Stopping if Opposin
Le?tpTu?n Wa‘i)tli)ng ¢ O
% Stopping if No LT 8.30%
ORIENTATION AND LANE SB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0 0
Left/Thru Lanes 0 0 0 0
Thru Only Lanes 0 0 0 0
Right/Thru Lanes 0 0 0 0
Right Turn Lanes 0 0 0 0
Left/Thru/Right Lanes 1 1 1 1
Left/Right Lanes 0 0 0 0
Total Lanes 1 1 1 1
State and Federal Routes None None None None
Functional Classification Minor Arterial Minor Arterial Local Local

Figure D.20 Techwood Drive and Merritts Avenue 2 Traffic Conditions and Geometry
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INTERSECTION 17th Street and Market Street Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Red/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DATE March 9w 2006 r[ Southbound
DAY Thursday
START TIME
END TIME 52 32 111
LIGHT CONDITIONS
WEATHER J i %
92|:, N ‘ZI 160
357 I:» w«%&»n .j 480
3
QE‘ 'ZI 7
Major Volume for Duration of Video [ 1278
Major Volume - first 60 min OR scaled up (First 60 Min.) H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 7 40 139
Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present Northbou
5 o 0 eet Approa 0 eet Approa 0 eet Approa 0 eet Approa otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
15:50 15:55 7 28 11 10 25 0 0 1 7 13 3 4 109
15:55 16:00 9 40 9 5 19 4 0 5 11 4 1 6 113
16:00 16:05 3 45 11 5 40 2 2 5 12 11 2 7 145
16:05 16:10 4 30 15 8 24 0 0 2 10 7 3 4 107
16:10 16:15 6 38 12 10 38 0 0 1 13 7 3 6 134
16:15 16:20 6 42 13 2 35 0 1 3 11 6 2 2 123
16:20 16:25 7 42 18 8 21 1 1 1 12 11 1 1 124
16:25 16:30 8 47 10 6 33 0 0 2 13 10 7 6 142
16:30 16:35 9 37 15 8 23 0 0 6 6 10 3 3 120
16:35 16:40 7 42 13 12 33 0 1 5 12 11 0 5 141
16:40 16:45 5 43 22 8 38 2 2 6 17 14 7 1 165
16:45 16:50 4 46 11 10 28 0 0 3 15 7 0 7 131
16:50 16:55 3 24 © 2 15 2 2 3 5 9 0 3 77
OTA 8 04 69 94 9 4 44 0 6
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 70 443 52 85 306 4 9 41 120 112 30 48
Average Stop Time 00:07.7 [ 00:06.2 00:03.7 00:10.6 00:05.5 00:04.8 | 00:10.4 | 00:09.2 | 00:05.8 | 00:08.3 | 00:10.1 [ 00:05.9
00:06.2 00:06.6 00:06.8 00:08.0
Max Stop Time 00:21.0 [ 00:41.0 | 00:10.0 | 01:08.0 [ 00:39.0 [ 00:08.0 | 00:17.0 | 00:28.0 | 00:32.0 | 00:31.0 [ 00:25.0 | 00:25.0
. q 89.74% | 87.90% [ 30.77% | 90.43% 82.26% 36.36% | 100.00% | 95.35% | 83.33% | 93.33% | 93.75% | 87.27%
% of Vehicle Stopping | =5.23% | I 82.81% [ I - I [ 91.79% I
% of Platoon Stopping 88.89% | 88.61% | 39.36% | 92.42% | 82.14% | 28.57% | 100.00% | 97.44% | 86.40% | 95.19% | 96.67% | 91.11%
| 97;;522;:) | TS 89.53% 94.41%
PRI 93.10% a X
% Stopping if Present ~8.22% l : - :
eyt A 80.13% [ 21.28% | 71.43% 74.26' 0.00%
% Stopping if Absent 67.43% 7
% Stopping if Opposin
Le?tpTu?n Wa‘i)tli)ng ¢ SIS
% Stopping if No LT
ORIENTATION AND LANE wB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 1 1 1 2
Left/Thru Lanes 0 0 0 0
Thru Only Lanes 2 2 1 0
Right/Thru Lanes 1 1 1 1
Right Turn Lanes 0 0 0 0
Left/Thru/Right Lanes 0 0 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 4 4 3 3
State and Federal Routes None None None None
Functional Classification Collector Collector Local Local

Figure D.21 17th Street and Market Street Traffic Conditions and Geometry
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INTERSECTION North Avenue and Piedmont Avenue Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Red/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DATE March 10w 2006 r[ Southbound
DAY Friday
START TIME
END TIME X X X
LIGHT CONDITIONS
WEATHER J i %
136|:’ N ‘ZI 115
Eastbound
438 E» w E 950
3
0
Major Volume for Duration of Video E‘ ‘:I
Major Volume - first 60 min OR scaled up (Scaled Up)
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (Scaled Up)
Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present
5 o ajo eet Approa # ajo eet Approa # 0 eet Approa # 0 eet Approa # otal o
B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
9:00 9:05 13 33 0 0 80 8 21 85 0 0 0 0 240
9:05 9:10 13 43 0 0 94 9 14 91 0 0 0 0 264
9:10 9:15 11 46 0 0 72 13 12 91 0 0 0 0 245
9:15 9:20 2 4 0 0 27 3 2 24 0 0 0 0 62
OTA 9 6 ) ) 49 9 ) ) ) ) 8
OPP B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 39 105 0 0 206 25 35 244 0 0 0 0
Average Stop Time 00:13.4 [ 00:09.1 00:00.0 00:00.0 00:08.9 00:07.8 | 00:10.5 | 00:09.3 | 00:00.0 | 00:00.0 [ 00:00.0 [ 00:00.0
00:10.3 00:08.8 00:09.4 00:00.0
Max Stop Time 00:47.0 [ 00:25.0 | 00:00.0 | 00:00.0 [ 00:20.0 [ 00:16.0 | 00:27.0 | 00:34.0 | 00:00.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 100.00% | 83.33% | 0.00% 0.00% | 75.46% | 75.76% | 71.43% | 83.85% | 0.00% | 0.00% | 0.00% | 0.00%
87.27% 75.49% 82.06% 0.00%
% of Platoon Stopping 100.00% | 93.55% | 0.00% 0.00% | 91.86% | 100.00% | 60.00% | 93.90% | 0.00% | 0.00% | 0.00% | 0.00%
95.12% 92.31% 90.22% 0.00%
%% Stopping if Present 100.00% | 83.33% | 0.00% | 0.00% [ 76.12% | 75.76%
I i [ 000% | 000% | Zg'gg [ 0.00%
eyt A 0.00% 0.00% I Y U Y
% Stopping if Absent 0.00% 20.00
% Stopping if Opposin
Le?tpTu?n Wa‘i)tli)ng ¢ O HD
% Stopping if No LT
ORIENTATION AND LANE EB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0
Left/Thru Lanes 1 0 1 -
Thru Only Lanes 2 2 3 -
Right/Thru Lanes 0 1 0 -
Right Turn Lanes 0 0 0 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 0 -
Total Lanes 3 3 4 0
State and Federal Routes GAB/US29/US78/US278 None None -
Functional Classification Principal Arterial Minor Arterial Minor Arterial -

Figure D.22 North Avenue and Piedmont Avenue Traffic Conditions and Geometry
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INTERSECTION E Rock Springs Road and Barclay Place Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

CITY/COUNTY Atlanta/Fulton

DATE March 12 ¥ 2006
DAY Sunday

START TIME
END TIME 0 0 0
LIGHT CONDITIONS
WEATHER
ZE, N ‘ZI 3
Eastbound
East Rock Springs Road 265 W- E 237
3
KEY STATISTICS 0 0
Major Volume for Duration of Video [ 525
Major Volume - first 60 min OR scaled up (First 60 Min.) r
Minor Volume for Duration of Video
1

Minor Volume - first 60 min OR scaled up (First 60 Min.) 1 0

Minor:Major Volume Ratio [ 0.00] Westhound
Video Length in Minutes T East Rock Springs Road

Percent Time Minor Vehicle Present

5 o ajo eet Approa # ajo eet Approa # o eet Approa # (o} eet Approa # otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
17:30 17:35 0 29 1 0 21 0 0 0 0 0 0 0 51
17:35 17:40 0 17 0 0 26 0 0 0 0 0 0 1 44
17:40 17:45 0 23 0 1 25 0 0 0 0 0 0 0 49
17:45 17:50 0 18 0 0 23 0 0 0 0 0 0 0 41
17:50 17:55 0 16 0 0 19 0 0 0 0 0 0 0 35
17:55 18:00 0 29 0 0 24 0 0 0 0 0 0 0 53
18:00 18:05 0 12 0 0 16 0 0 0 0 0 0 0 28
18:05 18:10 0 17 0 0 26 0 0 0 0 0 0 0 43
18:10 18:15 0 27 1 0 27 0 0 0 0 0 0 0 55
18:15 18:20 0 16 0 0 19 0 0 0 0 0 0 0 35
18:20 18:25 0 17 0 1 17 0 0 0 0 0 0 0 35
18:25 18:30 0 16 1 0 22 0 0 0 0 1 0 0 40
18:30 18:35 0 6 0 0 12 0 0 0 0 0 0 0 18
OTA 0 4 0 0 0 0 0
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 0 0 1 0 0 0 0 0 1 0 1
T 00:00.0 | 00:00.0 | 00:00.0 | 00:02.0 00:00.0 00:00.0 | 00:00.0 | 00:00.0 | 00:00.0 | 00:03.0 | 00:00.0 | 00:11.0
00:00.0 00:02.0 00:00.0 00:07.0
Max Stop Time 00:00.0 [ 00:00.0 [ 00:00.0 | 00:02.0 [ 00:00.0 | 00:00.0 | 00:00.0 [ 00:00.0 | 00:00.0 | 00:03.0 | 00:00.0 [ 00:11.0
% of Vehicle Stopping 0.00% | 0.00% | 0.00% | 50.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 100.00% | 0.00% | 100.00%
0.00% 0.36% 0.00% 100.00%
% of Platoon Stopping 0.00% | 0.00% | 0.00% | 50.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 100.00% | 0.00% | 100.00%
0.00% 0.45% 0.00% 100.00%
- 0.00% | 0.00% [ 0.00% | 0.00% | 0.00% | 0.00%
% Stopplng if Present 0.00% 0.00
L 0.00% | 0.00% 50.00% |
% Stopping if Absent 0.00%
% Stopping if Opposing
Left Turn Waiting O
% Stopping if No LT 0.00%
ORIENTATION AND LANE wB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0 0
Left/Thru Lanes 0 0 0 0
Thru Only Lanes 0 0 0 0
Right/Thru Lanes 0 0 0 0
Right Turn Lanes 0 0 0 0
Left/Thru/Right Lanes 1 1 1 1
Left/Right Lanes 0 0 0 0
Total Lanes 1 1 1 1
State and Federal Routes None None None None
Functional Classification Collector Collector Local Local

Figure D.23 E. Rock Springs Road and Barclay Place Traffic Conditions and Geometry
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¢

CITY/COUNTY (unincorporated area)/DeKalb
Southbound
START TIME
WEATHER
N 113

INTERSECTION Ashford Dunwoody Rd and Harts Mill Rd Equivilent Hourly Traffic Volumes
DATE March 14 ¥ 2006
END TIME 14 442
Eastbound
Marist School 1 W E 7

STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
DAY Tuesday
42
LIGHT CONDITIONS i
3
51

KEY STATISTICS

Major Volume for Duration of Video

Major Volume - first 60 min OR scaled up (Scaled Up) r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (Scaled Up) 34
Minor:Major Volume Ratio Westboun
Video Length in Minutes Harts Mill
Percent Time Minor Vehicle Present
5 o (o} eet Approa (o} eet Approa o eet Approa (o} eet Approa otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
9:20 9:25 4 27 3 2 44 3 1 3 16 1 0 1 105
9:25 9:30 4 42 2 3 49 2 6 1 12 1 0 2 124
9:30 9:35 2 40 0 1 44 2 7 2 7 3 0 1 109
9:35 9:40 1 28 1 2 43 1 6 0 12 1 0 1 96
9:40 9:45 4 41 2 0 41 3 5 0 10 0 0 2 108
9:45 9:50 3 44 0 3 34 3 4 0 9 0 0 2 102
9:50 9:55 3 40 2 1 41 2 5 0 11 0 1 0 106
9:55 10:00 4 32 0 4 37 6 1 0 7 3 0 0 94
10:00 10:05 7 37 1 0 36 2 3 0 4 2 0 2 94
10:05 10:10 2 25 0 0 16 3 3 0 3 0 0 1 53
OTA 4 6 6 8 4 6 ) 99
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 14 23 1 6 25 0 38 5 51 11 1 8
Average Stop Time 00:10.1 | 00:04.1 06:40.0 00:08.8 00:03.9 00:00.0 | 00:12.9 | 00:09.8 | 00:07.5 | 00:15.3 | 00:22.0 | 00:08.6
00:16.8 00:04.8 00:09.8 00:13.0
Max Stop Time 00:35.0 [ 00:13.0 [ 06:40.0 | 00:23.0 [ 00:07.0 | 00:00.0 | 00:43.0 | 00:25.0 | 00:32.0 | 00:44.0 | 00:22.0 [ 00:31.0
% of Vehicle Stopping 41.18% | 6.46% | 9.09% | 37.50% | 6.49% | 0.00% | 92.68% | 83.33% | 56.04% | 100.00% | 100.00% | 66.67%
9.48% 7.24% 68.12% 83.33%
% of Platoon Stopping 48.00% | 10.40% | 0.00% | 30.77% | 10.13% | 0.00% | 94.74% | 75.00% | 60.00% | 100.00% | 100.00% | 66.67%
14.10% 10.29% 71.79% 83.33%
%% Stopping if Present 42.86% | 9.68% | 12.50% | 50.00% | 9.35% | 0.00%
13.02% 9.96
L 38.46% | 2.94% | 0.00% | 30.00% | 2.
% Stopping if Absent 5.38% Y
% Stopping if Opposing
Left Turn Waiting e
% Stopping if No LT 6.21%
ORIENTATION AND LANE SB NB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 1 1 1 1
Left/Thru Lanes 0 0 0 0
Thru Only Lanes 1 0 0 0
Right/Thru Lanes 0 1 1 1
Right Turn Lanes 1 0 0 0
Left/Thru/Right Lanes 0 0 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 3 2 2 2
State and Federal Routes None None None None
Functional Classification Principal Arterial Principal Arterial Collector Collector

Figure D.24 Ashford Dunwoody Road and Harts Mill Road Traffic Conditions and Geometry
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INTERSECTION

Spring Street and 8th Street E

STATUS & FLASH MODE

New Yellow/Red

CITY/COUNTY

Atlanta/Fulton

DATE

March 15

¥ 2006

DAY

Wednesday

T

uivilent Hourl
Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Traffic Volumes

START TIME
END TIME 7 1785 62
LIGHT CONDITIONS
WEATHER J i %
OE, N ‘ZI 0
Eastbound
8th 17 [» W E 6
3
sﬂZ‘ 'ZI 19
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) X X X
Minor:Major Volume Ratio Westbou
Video Length in Minutes 8th
Percent Time Minor Vehicle Present
5 o (o} eet Approa ajo eet Approa o eet Approa (o} eet Approa otal o
B 0] B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
8:00 8:05 7 139 0 0 0 0 0 1 1 1 0 0 149
8:05 8:10 5 155 0 0 0 0 0 2 2 1 1 0 166
8:10 8:15 5 151 0 0 0 0 0 2 3 1 0 0 162
8:15 8:20 2 132 0 0 0 0 0 0 0 2 1 0 137
8:20 8:25 6 138 0 0 0 0 0 3 3 0 0 0 150
8:25 8:30 1 156 0 0 0 0 0 0 5 2 1 0 165
8:30 8:35 6 151 2 0 0 0 0 2 2 3 0 0 166
8:35 8:40 8 156 1 0 0 0 0 1 2 1 0 0 169
8:40 8:45 7 152 1 0 0 0 0 1 3 3 0 0 167
8:45 8:50 7 136 2 0 0 0 0 0 3 2 1 0 151
8:50 8:55 3 156 0 0 0 0 0 3 2 1 1 0 166
8:55 9:00 5 163 1 0 0 0 0 2 5 2 1 0 179
9:00 9:05 5 75 0 0 0 0 0 1 0 0 0 0 81
OTA 6 860 0 0 0 0 8 9 6 0 008
OPP B 0.0% B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 6 24 0 0 0 0 0 18 29 15 6 0
T 00:03.0 | 00:04.4 | 00:00.0 | 00:00.0 00:00.0 00:00.0 | 00:00.0 | 00:12.1 | 00:13.6 | 00:13.2 | 00:24.3 | 00:00.0
00:04.1 00:00.0 00:13.0 00:16.4
Max Stop Time 00:06.0 [ 00:16.0 [ 00:00.0 | 00:00.0 [ 00:00.0 | 00:00.0 | 00:00.0 | 00:53.0 | 00:42.0 | 00:29.0 | 01:12.0 [ 00:00.0
% of Vehicle Stopping 8.96% | 1.29% | 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 100.00% | 93.55% | 78.95% | 100.00% | 0.00%
1.55% 0.00% X 84.00%
% of Platoon Stopping 5.00% | 3.28% | 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 100.00% | 96.67% | 78.95% | 100.00% | 0.00%
97.92% 84.00%
% Stopping if Present
% Stopping if Absent

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

ORIENTATION AND LANE
CONFIGURATION

NB
Away From Camera

Left Turn Lanes 0 - 0 0
Left/Thru Lanes 1 - 0 1
Thru Only Lanes 2 - 0 0
Right/Thru Lanes 1 - 1 0
Right Turn Lanes 0 - 0 0
Left/Thru/Right Lanes 0 - 0 0
Left/Right Lanes 0 - 0 0
Total Lanes 4 0 1 1

State and Federal Routes None None None None

Functional Classification Minor Arterial = Local Local

Figure D.25 Spring Street and 8th Street Traffic Conditions and Geometry
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INTERSECTION 10th Street and Hemphill Avenue 1 Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DATE 4w 2006 r[ Southbound
DAY
START TIME
END TIME 12 86 47
LIGHT CONDITIONS Dark - Streetlights
WEATHER J i %
QE, N ‘ZI 91
Eastbound
173 E» w E 186
3
zzE‘ 'ZI 125
Major Volume for Duration of Video [ 629
Major Volume - first 60 min OR scaled up | 606} (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video | 380]
Minor Volume - first 60 min OR scaled up m (First 60 Min.) 22 98 99
Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present Northbou
5 o 0 eet Approa ajo eet Approa 0 eet Approa 0 eet Approa # otal o
estbound astbound outhbound orthbound ering
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
20:45 20:50 10 13 6 1 12 1 2 i1 3 3 i1 7 80
20:50 20:55 13 17 10 1 19 0 4 7 0 1 8 9 89
20:55 21:00 6 12 1 1 21 3 6 6 1 2 6 7 72
21:00 21:05 9 21 6 0 18 3 3 4 0 2 7 8 81
21:05 21:10 7 13 11 1 16 1 9 7 1 2 5 16 89
21:10 21:15 12 15 8 1 20 1 4 4 1 1 7 7 81
21:15 21:20 12 19 10 0 11 2 1 9 0 1 12 7 84
21:20 21:25 15 19 4 0 13 0 4 8 1 3 7 6 80
21:25 21:30 9 23 10 0 9 3 2 11 2 3 12 i1 95
21:30 21:35 9 5 9 2 9 3 1 5 1 1 4 9 58
21:35 21:40 11 16 8 0 11 1 6 7 1 3 5 7 76
21:40 21:45 12 13 8 2 14 4 5 7 1 0 14 5 85
21:45 21:50 2 8 0 1 10 2 2 5 1 1 3 4 39
OTA 94 ) ) ) 4 49 9 0 ) 009
OPP estbo d astbo d 0 bo d 0 bo d
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 74 94 40 7 78 17 43 83 9 21 98 75
Average Stop Time 00:05.2 [ 00:07.0 00:05.9 00:07.7 00:06.6 00:03.9 | 00:10.7 | 00:09.0 | 00:04.8 | 00:09.5 [ 00:09.8 [ 00:05.3
00:06.2 00:06.2 00:09.3 00:08.0
Max Stop Time 00:16.0 [ 00:44.0 [ 00:23.0 | 00:12.0 [ 00:33.0 | 00:10.0 | 00:50.0 [ 00:26.0 | 00:09.0 | 00:22.0 | 00:51.0 [ 00:21.0
% of Vehicle Stopping 58.27% | 48.45% | 43.96% | 70.00% | 42.62% | 70.83% | 87.76% | 91.21% | 69.23% | 91.30% | 97.03% | 72.82%
50.49% 47.00% 88.24% 85.46%
% of Platoon Stopping 61.11% | 51.97% | 53.13% | 75.00% | 45.45% | 71.43% | 93.48% | 95.40% | 100.00% | 95.45% | 98.96% | 86.59%
[ 55 '11(?;:) [ 41.27% | 70.00% | gg'ggﬁ | . —
PRI 62.77% b . I b
% Stopping if Present T2 61% l : YiD :
eyt A 27.66% [ 50.00% 0.00% .64 60.00%
% Stopping if Absent 38.80% 959
% Stopping if Opposin
Le?tpTu?n Wa‘i)tli)ng ¢ SO
% Stopping if No LT
ORIENTATION AND LANE Westbound Northboun
CONFIGURATION wards Camera
Left Turn Lanes 0 0 0 0
Left/Thru Lanes 1 1 1 1
Thru Only Lanes 0 0 0 0
Right/Thru Lanes 1 1 0 1
Right Turn Lanes 0 0 1 0
Left/Thru/Right Lanes 0 0 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 2 2 2 2
State and Federal Routes None None None None
Functional Classification Minor Arterial Minor Arterial Local Local

Figure D.26 10th Street and Hemphill Avenue 1 Traffic Conditions and Geometry
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INTERSECTION 10th Street and Hemphill Avenue 2 Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DATE April 5w 2006 r[ Southbound
DAY Wednesday
START TIME
END TIME 23 109
LIGHT CONDITIONS
WEATHER J i
=
Eastbound
416 E» w E
3
43!2‘
Major Volume for Duration of Video [ 927
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 21 37
Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present I Northbou
5 o ajo eet Approa # ajo eet Approa # 0 eet Approa # 0 eet Approa # otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
7:40 7:45 11 14 6 0 36 2 11 4 0 0 1 4 89
7:45 7:50 12 10 7 0 25 0 10 9 3 1 6 5 88
7:50 7:55 11 24 4 2 23 5 9 10 3 2 3 12 108
7:55 8:00 19 25 2 1 37 4 12 14 2 0 9 4 129
8:00 8:05 11 27 4 1 39 5 15 11 3 3 2 6 127
8:05 8:10 8 19 4 1 35 4 10 6 1 3 4 9 104
8:10 8:15 7 11 6 2 34 3 9 11 1 0 2 7 93
8:15 8:20 11 27 4 0 35 6 9 7 1 4 2 2 108
8:20 8:25 11 10 7 0 38 4 17 7 3 1 3 4 105
8:25 8:30 13 21 3 2 33 5 9 11 3 2 0 4 106
8:30 8:35 11 16 6 1 48 1 6 11 0 2 1 8 111
8:35 8:40 9 19 5 0 33 4 4 8 3 3 4 5 97
8:40 8:45 2 15 1 0 16 3 3 8 0 1 1 1 51
OTA 6 8 9 ) 4 46 4 8 6
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 73 114 26 10 307 33 113 101 19 19 35 62
Average Stop Time 00:07.9 [ 00:07.2 00:06.2 00:09.7 00:09.2 00:05.6 | 00:08.5 | 00:07.6 | 00:06.4 | 00:08.7 | 00:10.5 [ 00:07.7
00:07.3 00:08.8 00:07.9 00:08.7
Max Stop Time 00:19.0 [ 00:24.0 | 00:40.0 | 00:30.0 [ 00:40.0 [ 00:19.0 | 00:38.0 | 00:22.0 | 00:19.0 | 00:20.0 [ 00:28.0 | 00:26.0
% of Vehicle Stopping 53.68% | 47.90% | 44.07% | 100.00% | 71.06% | 71.74% | 91.13% | 86.32% | 82.61% | 86.36% | 92.11% | 87.32%
49.19% 71.72% 88.26% 88.55%
% of Platoon Stopping 58.41% | 51.98% | 47.73% | 100.00% | 76.09% | 78.38% | 91.13% | 85.71% | 81.25% | 85.71% | 94.29% | 92.19%
53.59% 77.09% 88.16% 91.67%
%% Stopping if Present 51.89% | 48.44% | 55.81% | 100.00% [ 76.58% | 66.67%
50.44% 76.03%
L 45.65% | 12.50% | 100.00% [  56.03 [ 100.00%
% Stopping if Absent 24.57%
% Stopping if Opposing
Left Turn Waiting O
% Stopping if No LT
ORIENTATION AND LANE wB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0 0
Left/Thru Lanes 1 1 1 1
Thru Only Lanes 0 0 0 0
Right/Thru Lanes 1 1 0 1
Right Turn Lanes 0 0 1 0
Left/Thru/Right Lanes 0 0 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 2 2 2 2
State and Federal Routes None None None None
Functional Classification Minor Arterial Minor Arterial Local Local

Figure D.27 10th Street and Hemphill Avenue 2 Traffic Conditions and Geometry
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INTERSECTION 17th Street and 1-75/85 SB Off Ramp Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DAY Wednesday
START TIME
END TIME 235 0 120
LIGHT CONDITIONS
WEATHER J i %
OE, N ‘ZI 0
Eastbound
766 E» w E 492
3
oE‘ 'ZI
Major Volume for Duration of Video [ 1327
Major Volume - first 60 min OR scaled up (First 60 Min.)
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.)
Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present
5 o 0 eet Approa 0 eet Approa 0 eet Approa 0 eet Approa # otal o
B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
16:00 16:05 0 52 0 0 34 0 5 0 13 0 0 0 104
16:05 16:10 0 48 0 0 35 0 18 0 19 0 0 0 120
16:10 16:15 0 73 0 0 37 0 8 0 17 0 0 0 135
16:15 16:20 0 80 0 0 33 0 16 0 19 0 0 0 148
16:20 16:25 0 69 0 0 43 0 13 0 18 0 0 0 143
16:25 16:30 0 65 0 0 37 0 11 0 17 0 0 0 130
16:30 16:35 0 61 0 0 47 0 8 0 19 0 0 0 135
16:35 16:40 0 66 0 0 44 0 9 0 24 0 0 0 143
16:40 16:45 0 73 0 0 51 0 9 0 21 0 0 0 154
16:45 16:50 0 59 0 0 43 0 9 0 15 0 0 0 126
16:50 16:55 0 56 0 0 39 0 9 0 27 0 0 0 131
16:55 17:00 0 64 0 0 49 0 5 0 26 0 0 0 144
17:00 17:05 0 33 0 0 31 0 8 0 7 0 0 0 79
OTA 0 99 ) ) ) 8 ) 4 ) ) ) 6
OPP B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 24 0 0 27 0 117 0 141 0 0 0
Average Stop Time 00:00.0 | 00:19.3 00:00.0 00:00.0 00:06.4 00:00.0 | 00:14.1 | 00:00.0 | 00:05.3 | 00:00.0 [ 00:00.0 [ 00:00.0
00:19.3 00:06.4 00:09.3 00:00.0
Max Stop Time 00:00.0 [ 03:36.0 [ 00:00.0 | 00:00.0 [ 00:32.0 | 00:00.0 | 01:46.0 | 00:00.0 | 00:19.0 | 00:00.0 | 00:00.0 | 00:00.0
% of Vehicle Stopping 0.00% | 3.00% | 0.00% 0.00% | 516% | 0.00% | 91.41% | 0.00% | 58.26% | 0.00% | 0.00% | 0.00%
3.00% 5.16% . 0.00%
% of Platoon Stopping 0.00% | 4.63% | 0.00% 0.00% | 6.07% | 0.00% | 94.38% | 0.00% | 64.36% | 0.00% | 0.00% | 0.00%
| ;1‘(153;/:) 74.01% 0.00%
PRI 0.00% b
% Stopping if Present l 3.02%
A R 0.00% 2.02%
% Stopping if Absent .00%
% Stopping if Opposin
Le?tpTu?n Wa‘i)tli)ng ¢ O
% Stopping if No LT 3.00%
ORIENTATION AND LANE EB wB
CONFIGURATION wards Camera Away From Camera From Left Side
Left Turn Lanes 0 0 2 -
Left/Thru Lanes 0 0 0 -
Thru Only Lanes 3 3 0 -
Right/Thru Lanes 0 0 0 -
Right Turn Lanes 0 0 1 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 0 -
Total Lanes 3 3 3 0
State and Federal Routes None None 1-75/85 ramp -
Functional Classification Collector Collector Ramp -

Figure D.28 17th Street and 1-75/85 Southbound Off Ramp Traffic Conditions and Geometry
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INTERSECTION

STATUS & FLASH MODE
CITY/COUNTY

DATE

DAY

START TIME

END TIME

LIGHT CONDITIONS
WEATHER

Market Street and 18th 1/2 Street 2
New Red/Red

Atlanta/Fulton
April 5 v 2006
Wednesday

Equivilent Hourl

Traffic Volumes

Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Southbound

150

4

XE, N ‘ZI 2
e e K L
3
X 3
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 4 280 15
Minor:Major Volume Ratio Westbou
Video Length in Minutes 18th 1/2 St
Percent Time Minor Vehicle Present Northbou
5 o (o} eet Approa ajo eet Approa (o} eet Approa (o} eet Approa ota
START END LT TH RT LT TH RT LT TH RT LT TH RT
17:20 17:25 1 29 1 0 11 0 1 0 0 0 0 0 43
17:25 17:30 0 17 0 0 6 0 0 0 0 0 0 0 23
17:30 17:35 0 15 1 0 10 0 0 0 1 0 0 0 27
17:35 17:40 0 13 1 1 10 0 0 0 0 0 0 0 25
17:40 17:45 0 17 0 0 12 0 0 0 0 0 0 0 29
17:45 17:50 2 29 4 0 8 0 2 0 0 0 0 0 45
17:50 17:55 0 25 2 0 23 0 0 0 0 0 0 0 50
17:55 18:00 0 23 3 1 9 0 0 0 0 0 0 0 36
18:00 18:05 0 26 1 0 12 0 0 0 0 0 0 0 39
18:05 18:10 0 32 0 0 19 0 0 0 0 0 0 0 51
18:10 18:15 1 26 2 0 12 0 0 0 1 0 0 0 42
18:15 18:20 0 28 0 0 18 0 0 0 0 0 0 0 46
18:20 18:25 0 22 1 0 6 0 0 0 0 0 0 0 29
OTA 4 0 6 6 0 0 0 0 0 48
OPP B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 1 185 6 1 90 0 3 0 2 0 0 0
T 00:07.0 | 00:03.9 | 00:04.3 | 00:07.0 00:03.7 00:00.0 | 00:11.7 | 00:00.0 | 00:03.0 | 00:00.0 | 00:00.0 | 00:00.0
00:04.0 00:03.7 00:08.2 00:00.0
Max Stop Time 00:07.0 [ 00:17.0 | 00:10.0 | 00:07.0 | 00:35.0 | 00:00.0 | 00:25.0 | 00:00.0 | 00:05.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 25.00% | 61.26% | 37.50% | 50.00% | 57.69% | 0.00% | 100.00% | 0.00% | 100.00% | 0.00% | 0.00% | 0.00%
59.63% 57.59% 100.00% 0.00%
% of Platoon Stopping 25.00% | 63.46% | 42.86% | 50.00% | 58.33% | 0.00% | 100.00% | 0.00% | 100.00% | 0.00% | 0.00% | 0.00%
61.87% 58.22% 100.00% 0.00%
- 0.00% [ 80.00% | 0.00% | 0.00% | 100.00% | 0.00%
% Stopping if Present 30.00%
L 60.94% [ 37.50% | 50.00% |
% Stopping if Absent 59.31%

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

0.00%

ORIENTATION AND LANE
CONFIGURATION

NB
wards Camera

50.00%

SB

57.79%

Away From Camera

Left Turn Lanes 0 0 0
Left/Thru Lanes 0 1 0 -
Thru Only Lanes 1 1 0 -
Right/Thru Lanes 1 0 0 -
Right Turn Lanes 0 0 0 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 1 -
Total Lanes 2 2 1 0
State and Federal Routes None None None -
Functional Classification Local Local Local =

Figure D.29 Market Street and 18th 1/2 Street 2 Traffic Conditions and Geometry
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INTERSECTION

STATUS & FLASH MODE
CITY/COUNTY

DATE

DAY

START TIME

Paces Ferry Road and Paces Mill Drive

Malfunction Yellow/Red

(unincorporated area)/Cobb

9

¥ 2006

Equivilent Hourl

Traffic Volumes

Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Southbound

END TIME 3 0 1
LIGHT CONDITIONS
WEATHER J i %
GE, N ‘ZI 1
Eastbound
207 E» w E 267
3
136 E‘ 'ZI 55
Major Volume for Duration of Video 3
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 172 1 57
Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present
5 o (o} eet Approa (o} eet Approa o eet Approa (o} eet Approa ota
START END LT TH RT LT TH RT LT TH RT LT TH RT e
18:10 18:15 5 26 0 1 16 12 17 0 5 0 0 0 82
18:15 18:20 6 18 0 0 20 14 14 0 10 0 0 0 82
18:20 18:25 4 23 0 1 19 14 8 0 9 0 0 0 78
18:25 18:30 4 25 0 3 14 8 15 0 7 0 0 0 76
18:30 18:35 7 25 0 0 15 8 13 1 4 1 0 0 74
18:35 18:40 3 32 0 0 22 15 12 0 4 0 0 1 89
18:40 18:45 3 24 0 0 12 8 11 0 0 0 0 1 59
18:45 18:50 2 19 0 0 21 9 10 0 3 0 0 1 65
18:50 18:55 9 18 0 0 15 10 19 0 3 0 0 0 74
18:55 19:00 2 18 1 0 21 16 18 0 2 0 0 0 78
19:00 19:05 6 17 0 1 17 11 18 0 7 0 0 0 77
19:05 19:10 4 22 0 0 15 11 17 0 3 0 0 0 72
19:10 19:15 1 12 0 0 4 3 4 0 0 0 0 0 24
OTA 6 9 6 9 6 0 930
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 28 101 1 2 o1 7 169 1 46 1 0 3
T 00:05.8 | 00:05.5 | 00:05.0 | 00:04.5 00:04.3 00:03.0 | 00:06.9 | 00:19.0 | 00:04.0 | 00:14.0 | 00:00.0 | 00:04.3
00:05.6 00:04.2 00:06.4 00:06.7
Max Stop Time 00:15.0 [ 00:18.0 [ 00:05.0 | 00:08.0 [ 00:13.0 | 00:05.0 | 01:02.0 | 00:19.0 | 00:11.0 | 00:14.0 | 00:00.0 | 00:05.0
% of Vehicle Stopping 50.00% | 36.20% | 100.00% | 33.33% | 43.13% | 5.04% | 96.02% | 100.00% | 80.70% | 100.00% | 0.00% | 100.00%
38.69% 28.09% . 100.00%
% of Platoon Stopping 53.85% | 44.30% | 100.00% | 25.00% | 50.94% | 5.45% | 96.57% | 100.00% | 82.14% | 100.00% | 0.00% | 100.00%
46.26% 32.23% 93.10% 100.00%
%% Stopping if Present 58.33% | 52.31% | 100.00% | 50.00% | 54.39% | 2.41%
53.89% .66
L [ 22.15% [ 0.00% | 25.00% | .90 [ 8.93%
% Stopping if Absent 23.67%

% Stopping if Opposing
Left Turn Waiting

% Stopping if No LT

0.00%

ORIENTATION AND LANE wB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0 0
Left/Thru Lanes 0 1 0 0
Thru Only Lanes 0 0 0 0
Right/Thru Lanes 0 0 0 0
Right Turn Lanes 0 1 0 0
Left/Thru/Right Lanes 1 0 1 1
Left/Right Lanes 0 0 0 0
Total Lanes 1 2 1 1
State and Federal Routes None None None None
Functional Classification Local Collector Collector Local

Figure D.30 Paces Ferry Road and Paces Mill Drive Traffic Conditions and Geometry
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INTERSECTION

STATUS & FLASH MODE
CITY/COUNTY

DATE

DAY

START TIME

Peachtree Road and Sheridan Drive

Malfunction Yellow/Red

Atlanta/Fulton

22 ¥ 2006

T

E

uivilent Hourl

Traffic Volumes

Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Southbound

END TIME 3 1292 16
LIGHT CONDITIONS
WEATHER J i %
NS N
Eastbound
1 E» w E
3
84 E‘
Major Volume for Duration of Video [ 2877
Major Volume - first 60 min OR scaled up (First 60 Min.) r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 10
Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present
5 o (o} eet Approa (o} eet Approa o eet Approa (o} eet Approa ota
START END LT TH RT LT TH RT LT TH RT LT TH RT
13:10 13:15 2 111 0 6 109 1 0 0 10 0 0 1 240
13:15 13:20 0 108 0 7 94 3 1 0 9 1 0 4 227
13:20 13:25 0 97 0 3 110 0 0 0 6 1 0 0 217
13:25 13:30 2 94 0 10 100 1 2 0 8 2 0 2 221
13:30 13:35 1 108 1 6 116 0 0 0 3 0 0 2 237
13:35 13:40 2 94 1 8 116 0 1 1 13 2 0 1 239
13:40 13:45 1 116 0 8 110 0 1 0 8 0 0 2 246
13:45 13:50 1 95 0 5 110 1 0 0 6 2 0 2 222
13:50 13:55 2 139 1 4 125 0 0 0 0 0 0 7 278
13:55 14:00 1 126 0 5 110 0 2 0 5 0 0 1 250
14:00 14:05 4 118 0 4 111 1 2 0 11 0 0 2 253
14:05 14:10 0 86 0 8 109 3 2 0 5 0 0 1 214
14:10 14:15 2 55 2 1 45 1 0 0 1 0 0 2 109
OTA 8 4 6 8 8 0 9
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 17 53 1 43 64 0 8 1 60 8 0 24
iR S T 00:22.1 | 00:05.2 | 01:48.0 | 00:13.1 00:06.2 00:00.0 | 00:09.6 | 00:32.0 | 00:10.3 | 00:36.7 | 00:00.0 | 00:22.2
00:10.7 00:09.0 00:10.5 00:25.8
Max Stop Time 01:18.0 [ 00:27.0 | 01:48.0 | 00:41.0 [ 00:30.0 | 00:00.0 | 00:22.0 | 00:32.0 | 01:02.0 | 01:36.0 | 00:00.0 | 01:39.0
% of Vehicle Stopping 94.44% | 3.93% | 20.00% | 57.33% | 4.69% | 0.00% | 72.73% | 100.00% | 70.59% | 100.00% | 0.00% | 88.89%
5.18% 7.37% . 91.43%
% of Platoon Stopping 90.91% | 591% | 50.00% | 62.50% | 7.14% | 0.00% | 80.00% | 100.00% | 75.00% | 100.00% | 0.00% | 88.89%
8.26% 10.43% 75.82% 91.43%
%% Stopping if Present 90.00% [ 4.98% [ 33.33% | 66.67% | 7.26% | 0.00%
6.36% 10.06%
L 100.00% [ 2.93% | 0.00% | 51.11% [ 2.72%
% Stopping if Absent 2.04% 5.33%

% Stopping if Opposing
Left Turn Waiting

3.57%

% Stopping if No LT

ORIENTATION AND LANE SB NB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0 1
Left/Thru Lanes 1 1 0 0
Thru Only Lanes 2 1 0 0
Right/Thru Lanes 0 1 0 1
Right Turn Lanes 1 0 0 0
Left/Thru/Right Lanes 0 0 1 0
Left/Right Lanes 0 0 0 0
Total Lanes 4 3 1 2
State and Federal Routes GA 9/US 19 GA 9/US 19 None None
Functional Classification Principal Arterial Principal Arterial Local Local

Figure D.31 Peachtree Road and Sheridan Drive Traffic Conditions and Geometry
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INTERSECTION Roxboro Road and Pritchard Drive Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DAY
START TIME
END TIME 83 449 19
LIGHT CONDITIONS
WEATHER J i %
SGE, N ‘ZI 39
Eastbound
40 E» w E 53
3
46E‘ 'ZI 150
Major Volume for Duration of Video [ 13067
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 63 521 161
Minor:Major Volume Ratio Westhound
Video Length in Minutes Pritchard Way
Percent Time Minor Vehicle Present
5 o ajo eet Approa # ajo eet Approa # 0 eet Approa # 0 eet Approa # otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
15:00 15:05 10 53 8 3 36 9 7 4 3 16 8 3 160
15:05 15:10 6 44 16 2 28 4 3 8 7 11 4 5 138
15:10 15:15 2 31 16 0 51 4 3 0 4 19 3 2 135
15:15 15:20 7 52 16 0 38 10 2 5 2 17 7 4 160
15:20 15:25 5 49 13 1 26 5 5 3 5 8 7 3 130
15:25 15:30 3 44 9 1 34 7 1 2 5 12 2 4 124
15:30 15:35 4 39 19 0 35 7 1 2 5 9 5 3 129
15:35 15:40 2 36 14 2 34 8 1 1 2 9 5 1 115
15:40 15:45 6 41 8 2 46 5 1 5 1 11 3 3 132
15:45 15:50 8 46 12 4 39 9 4 4 4 13 3 2 148
15:50 15:55 6 44 21 1 36 9 3 3 6 15 2 3 149
15:55 16:00 4 42 9 3 46 6 5 3 2 10 4 6 140
16:00 16:05 i 29 8 0 25 3 3 3 3 il 6 2 94
OTA 64 ) 69 ) 474 86 ) 4 49 6 ) 4 4
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 46 184 29 16 179 36 35 39 32 142 54 36
Average Stop Time 00:09.3 [ 00:06.1 00:03.2 00:12.3 00:05.9 00:02.7 | 00:08.3 | 00:08.9 | 00:05.9 | 00:10.9 | 00:11.1 [ 00:05.6
00:06.4 00:05.9 00:07.8 00:10.1
Max Stop Time 00:32.0 [ 00:18.0 [ 00:08.0 | 01:14.0 [ 00:29.0 | 00:09.0 | 00:24.0 | 00:22.0 | 00:17.0 | 00:38.0 | 00:46.0 | 00:18.0
% of Vehicle Stopping 71.88% | 33.45% | 17.16% | 84.21% | 37.76% | 41.86% | 89.74% | 90.70% | 65.31% | 88.20% | 91.53% | 87.80%
33.08% 39.90% 80.92% 88.89%
% of Platoon Stopping 75.00% | 47.72% | 18.67% | 76.92% | 44.83% | 41.79% | 94.12% | 90.00% | 67.39% | 94.81% | 95.12% | 100.00%
[Ss.14% [ 505 | oo [ o5 ] = =
PRI 75.51% b i k »
% Stopping if Present l T 2% l : 77259
eyt A 60.00% [ 19.86% 12.77% | 75.00% 15.79
% Stopping if Absent 21.18%
% Stopping if Opposin
Le?tpTu?n Wa‘i)tli)ng ¢ RS
% Stopping if No LT 29.82%
ORIENTATION AND LANE NB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 1 1 1 1
Left/Thru Lanes 0 0 0 0
Thru Only Lanes 2 2 0 0
Right/Thru Lanes 0 0 1 1
Right Turn Lanes 1 1 0 0
Left/Thru/Right Lanes 0 0 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 4 4 2 2
State and Federal Routes None None None None
Functional Classification Minor Arterial Minor Arterial Local Local

Figure D.32 Roxboro Road and Pritchard Drive Traffic Conditions and Geometry
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INTERSECTION W. Peachtree Street and Peachtree Place Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DATE 2w 2006 r[ Southbound
DAY
START TIME
END TIME X X X
LIGHT CONDITIONS
WEATHER J i %
33|:, N ‘ZI 43
Eastbound
34 E» g E 37
3
oE‘ 'ZI 0
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 61 755 26
Minor:Major Volume Ratio Westhound
Video Length in Minutes Peachtree Place
Percent Time Minor Vehicle Present
5 (o} eet Approa (o} eet Approa o eet Approa (o} eet Approa # otal o
B 0] B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
17:00 17:05 8 56 3 0 0 0 4 6 0 0 3 2 82
17:05 17:10 5 72 4 0 0 0 3 4 0 0 8 2 98
17:10 17:15 9 80 1 0 0 0 4 2 0 0 2 4 102
17:15 17:20 5 48 0 0 0 0 0 5 0 0 3 0 61
17:20 17:25 6 60 2 0 0 0 4 4 0 0 2 5 83
17:25 17:30 2 78 4 0 0 0 3 2 0 0 6 1 96
17:30 17:35 8 69 4 0 0 0 2 1 0 0 0 8 92
17:35 17:40 2 63 0 0 0 0 1 1 0 0 4 3 74
17:40 17:45 6 50 1 0 0 0 2 2 0 0 0 6 67
17:45 17:50 2 70 2 0 0 0 3 1 0 0 5 5 88
17:50 17:55 3 59 4 0 0 0 5 2 0 0 2 5 80
17:55 18:00 5 50 1 0 0 0 2 4 0 0 2 2 66
18:00 18:05 3 37 1 0 0 0 3 2 0 0 0 2 48
OTA 64 9 ) ) ) 6 6 ) ) 4 0
OPP B 0.0% B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 11 26 1 0 0 0 29 31 0 0 25 24
Average Stop Time 00:05.9 | 00:11.4 00:07.0 00:00.0 00:00.0 00:00.0 | 00:15.4 | 00:12.6 | 00:00.0 | 00:00.0 [ 00:11.3 [ 00:08.6
00:09.7 00:00.0 00:14.0 00:10.0
Max Stop Time 00:15.0 [ 03:01.0 [ 00:07.0 | 00:00.0 [ 00:00.0 | 00:00.0 | 00:44.0 | 00:41.0 | 00:00.0 | 00:00.0 | 00:43.0 [ 00:40.0
% of Vehicle Stopping 17.19% | 3.28% | 3.70% 0.00% | 0.00% | 0.00% | 80.56% | 86.11% | 0.00% | 0.00% | 67.57% | 53.33%
4.30% 0.00% 83.33% 59.76%
% of Platoon Stopping 22.86% | 6.17% | 7.69% 0.00% | 0.00% | 0.00% | 85.29% | 86.11% | 0.00% | 0.00% | 75.76% | 57.50%
85.71% 65.75%
% Stopping if Present
% Stopping if Absent

% Stopping if Opposing
Left Turn Waiting

% Stopping if No LT

ORIENTATION AND LANE NB SB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 - 0 0
Left/Thru Lanes 1 - 1 0
Thru Only Lanes 2 - 0 1
Right/Thru Lanes 1 - 0 0
Right Turn Lanes 0 - 0 1
Left/Thru/Right Lanes 0 - 0 0
Left/Right Lanes 0 - 0 0
Total Lanes 4 0 1 2
State and Federal Routes None - None None
Functional Classification Minor Arterial = Local Local

Figure D.33 W. Peachtree Street and Peachtree Place Traffic Conditions and Geometry
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INTERSECTION

STATUS & FLASH MODE
CITY/COUNTY

DATE

DAY

START TIME

END TIME

LIGHT CONDITIONS
WEATHER

KEY STATISTICS

Major Volume for Duration of Video [ 657
Major Volume - first 60 min OR scaled up
Minor Volume for Duration of Video 1

Spring Street and Abercrombie

Place

Malfunction Yellow/Red

Atlanta/Fulton

22 ¥ 2006

T

Minor Volume - first 60 min OR scaled up 1

Minor:Major Volume Ratio

Video Length in Minutes

(Scaled Up)

(Scaled Up)

Equivilent Hourly Traffic Volumes

Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

836

4

wds

s

L]

‘ZI 0
.j O
‘:I 17
X
Westboun
Abercrombie

Percent Time Minor Vehicle Present

5 (o} eet Approa o eet Approa (o} eet Approa (o} eet Approa # otal o
B 0] B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
18:15 18:20 1 65 0 0 0 0 2 0 0 0 0 0 68
18:20 18:25 3 72 0 0 0 0 0 0 0 0 0 0 75
18:25 18:30 3 66 0 0 0 0 4 0 0 0 0 0 73
18:30 18:35 4 73 0 0 0 0 1 0 0 0 0 0 78
18:35 18:40 1 69 0 0 0 0 1 0 0 0 0 0 71
18:40 18:45 1 66 0 0 0 0 1 0 0 0 0 0 68
18:45 18:50 2 71 0 0 0 0 1 0 0 0 0 0 74
18:50 18:55 5 71 0 0 0 0 1 0 0 0 0 0 77
18:55 19:00 4 73 0 0 0 0 2 0 0 0 0 0 79
19:00 19:05 0 7 0 0 0 0 0 0 0 0 0 0 7
OTA 4 6 0 0 0 0 0 0 0 0 0 670
OPP B 0.0% B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 3 0 0 0 0 8 0 0 0 0 0
T 00:00.0 | 00:10.7 | 00:00.0 | 00:00.0 00:00.0 00:00.0 | 00:10.0 | 00:00.0 | 00:00.0 | 00:00.0 | 00:00.0 | 00:00.0
00:10.7 00:00.0 00:10.0 00:00.0
Max Stop Time 00:00.0 [ 00:27.0 | 00:00.0 | 00:00.0 [ 00:00.0 | 00:00.0 | 00:36.0 | 00:00.0 | 00:00.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 0.00% | 0.47% | 0.00% 0.00% | 0.00% | 0.00% | 61.54% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
0.46% 0.00% 61.54% 0.00%
% of Platoon Stopping 0.00% | 0.90% | 0.00% 0.00% | 0.00% | 0.00% | 66.67% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
0.84% 66.67% 0.00%
- 0.00% [ 5.26%
% Stopplng if Present 4.55%
L 0.00% | 0.33%
% Stopping if Absent 0.31%
% Stopping if Opposing
Left Turn Waiting O
% Stopping if No LT 0.47%
ORIENTATION AND LANE SB
CONFIGURATION wards Camera Camera From Left Side
Left Turn Lanes 0 1 -
Left/Thru Lanes 1 - 0 -
Thru Only Lanes 3 - 0 -
Right/Thru Lanes 0 - 0 -
Right Turn Lanes 0 - 0 -
Left/Thru/Right Lanes 0 - 0 -
Left/Right Lanes 0 - 0 -
Total Lanes 4 0 1 0
State and Federal Routes None - None -
Functional Classification Minor Arterial - Local -

Figure D.34 Spring Street and Abercrombie Place Traffic Conditions and Geometry
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INTERSECTION 10th Street and Holly Street 1 Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DATE May 4w 2006 r[ Southbound
DAY Thursday
START TIME
END TIME 24
LIGHT CONDITIONS
WEATHER %
‘ZI 9
Eastbound
755
0
Major Volume for Duration of Video [ 1615
Major Volume - first 60 min OR scaled up (First 60 Min.) r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) X
Minor:Major Volume Ratio Westbound
Video Length in Minutes 10th Street
Percent Time Minor Vehicle Present
5 o ajo eet Approa # ajo eet Approa # o eet Approa # (o} eet Approa # otal o
B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
12:30 12:35 0 70 0 0 52 0 2 0 2 0 0 0 126
12:35 12:40 0 57 0 0 69 0 0 0 3 0 0 0 129
12:40 12:45 0 65 0 1 62 0 2 0 4 0 0 0 134
12:45 12:50 0 65 0 2 63 0 2 0 0 0 0 0 132
12:50 12:55 0 66 0 0 61 0 3 0 4 0 0 0 134
12:55 13:00 0 54 1 0 80 0 0 0 1 0 0 0 136
13:00 13:05 0 71 1 0 65 0 4 0 3 0 0 0 144
13:05 13:10 0 48 0 2 65 0 1 0 1 0 0 0 117
13:10 13:15 0 72 5 0 63 0 3 0 2 0 0 0 145
13:15 13:20 0 59 0 1 80 0 0 0 2 0 0 0 142
13:20 13:25 0 55 0 0 70 0 5 0 0 0 0 0 130
13:25 13:30 0 73 2 0 48 0 2 0 0 0 0 0 125
13:30 13:35 0 34 0 1 32 0 1 0 1 0 0 0 69
OTA 0 89 9 810 0 0 0 0 0 66
OPP B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 15 1 4 7 0 25 0 19 0 0 0
T 00:00.0 | 00:06.0 | 00:08.0 | 00:07.5 00:11.0 00:00.0 | 00:17.8 | 00:00.0 | 00:10.5 | 00:00.0 | 00:00.0 | 00:00.0
00:06.1 00:09.7 00:14.7 00:00.0
Max Stop Time 00:00.0 [ 00:20.0 [ 00:08.0 | 00:13.0 [ 00:54.0 | 00:00.0 | 01:29.0 [ 00:00.0 | 00:52.0 | 00:00.0 | 00:00.0 | 00:00.0
% of Vehicle Stopping 0.00% | 1.90% | 11.11% | 57.14% | 0.86% | 0.00% | 100.00% | 0.00% | 82.61% | 0.00% | 0.00% | 0.00%
2.01% 1.35% 91.67% 0.00%
% of Platoon Stopping 0.00% | 2.74% | 16.67% | 50.00% | 1.47% | 0.00% | 100.00% | 0.00% | 82.61% | 0.00% | 0.00% | 0.00%
[ 3% g?:: [ 0.00% | 50.00% | (z).ggf/%? [ 0.00% i s
- 0.00% B I i I I
% Stopplng if Present 3.37% 1.
% Stopping if Absent 60.00% |

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

ORIENTATION AND LANE wB EB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0
Left/Thru Lanes 0 1 0 -
Thru Only Lanes 1 1 0 -
Right/Thru Lanes 1 0 0 -
Right Turn Lanes 0 0 0 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 1 -
Total Lanes 2 2 1 0
State and Federal Routes None None None -
Functional Classification Minor Arterial Minor Arterial Local =

Figure D.35 10th Street and Holly Street 1 Traffic Conditions and Geometry
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INTERSECTION

STATUS & FLASH MODE
CITY/COUNTY

DATE

DAY

START TIME

END TIME

LIGHT CONDITIONS
WEATHER

Juniper Street and 12th Street

Malfunction Yellow/Red

Atlanta/Fulton

May 7

¥ 2006

T

Equivilent Hourl

Traffic Volumes

Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Southbound

‘ZI 0
Eastbound
49
49
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.) r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) X
Minor:Major Volume Ratio Westboun
Video Length in Minutes 12th St.
Percent Time Minor Vehicle Present
5 o (o} eet Approa o eet Approa (o} eet Approa # otal o
B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
12:15 12:20 0 0 0 2 47 0 0 0 2 1 4 0 56
12:20 12:25 0 0 0 1 46 3 0 2 2 3 3 0 60
12:25 12:30 0 0 0 3 37 4 0 2 1 5 3 0 55
12:30 12:35 0 0 0 1 39 1 0 0 3 4 2 0 50
12:35 12:40 0 0 0 7 53 0 0 3 2 7 2 0 74
12:40 12:45 0 0 0 5 50 1 0 1 4 7 5 0 73
12:45 12:50 0 0 0 2 34 2 0 1 1 4 7 0 51
12:50 12:55 0 0 0 2 33 0 0 0 5 5 12 0 57
12:55 13:00 0 0 0 3 37 2 0 1 5 4 3 0 55
13:00 13:05 0 0 0 6 32 1 0 1 0 2 4 0 46
13:05 13:10 0 0 0 3 44 2 0 1 1 3 3 0 57
13:10 13:15 0 0 0 2 25 3 0 0 1 4 1 0 36
13:15 13:20 0 0 0 1 13 0 0 2 2 4 1 0 23
OTA 0 0 ) 8 490 9 ) 4 9 ) ) 69
OPP B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 0 0 17 66 12 0 14 27 51 43 0
Average Stop Time 00:00.0 | 00:00.0 00:00.0 00:05.4 00:05.2 00:03.7 | 00:00.0 [ 00:08.1 | 00:09.1 | 00:06.5 [ 00:11.5 [ 00:00.0
00:00.0 00:05.1 00:08.8 00:08.8
Max Stop Time 00:00.0 [ 00:00.0 [ 00:00.0 | 00:20.0 [ 00:32.0 | 00:08.0 | 00:00.0 | 00:19.0 | 00:52.0 | 00:23.0 | 00:46.0 | 00:00.0
% of Vehicle Stopping 0.00% | 0.00% | 0.00% | 44.74% | 13.47% | 63.16% | 0.00% | 100.00% | 93.10% | 96.23% | 86.00% | 0.00%
0.00% 17.37% . 91.26%
% of Platoon Stopping 0.00% | 0.00% | 0.00% | 46.67% | 15.96% | 56.25% | 0.00% | 100.00% | 93.10% | 96.23% | 89.58% | 0.00%
0.00% 20.40% 95.35% 93.07%
- 0.00% | 0.00% [ 0.00% | 42.86% | 17.35%
% Stopping if Present 0.00% 1500
L 0.00% | 0.00% 45.83% | 0.88 [ 50.00%
% Stopping if Absent 0.00% 2,859
% Stopping if Opposing
Left Turn Waiting O
% Stopping if No LT 0.00%
ORIENTATION AND LANE
CONFIGURATION Away From Camera
Left Turn Lanes - 1 0 0
Left/Thru Lanes - 0 0 1
Thru Only Lanes - 2 0 0
Right/Thru Lanes - 1 1 0
Right Turn Lanes - 0 0 0
Left/Thru/Right Lanes - 0 0 0
Left/Right Lanes - 0 0 0
Total Lanes 0 4 1 1
State and Federal Routes - None None None
Functional Classification = Minor Arterial Local Local

Figure D.36 Juniper Street and 12th Street Traffic Conditions and Geometry
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INTERSECTION Charles Allen Drive and 8th Street 1 Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

CITY/COUNTY Atlanta/Fulton

DATE May 7 ¥ 2006
DAY

START TIME
END TIME 5 28 12
LIGHT CONDITIONS
WEATHER
ZE, N ‘ZI 19
e YRS S
3
KEY STATISTICS 3 31
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.)
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 13 46

Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present

5 o ajo eet Approa # ajo eet Approa # o eet Approa # (o} eet Approa # otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
19:30 19:35 0 4 5 1 1 1 0 5 1 1 2 1 22
19:35 19:40 0 3 1 1 4 1 0 3 0 3 0 2 18
19:40 19:45 1 3 0 0 3 1 0 5 0 5 5 1 24
19:45 19:50 0 4 2 2 1 0 0 2 0 1 0 3 15
19:50 19:55 0 3 0 4 3 0 0 4 0 2 0 2 18
19:55 20:00 3 5 3 1 1 0 0 4 1 5 1 1 25
20:00 20:05 0 3 1 2 0 0 0 1 0 1 2 0 10
20:05 20:10 0 1 2 0 2 1 0 1 0 3 3 2 15
20:10 20:15 3 3 1 0 2 0 0 5 0 1 3 2 20
20:15 20:20 1 2 2 0 3 1 0 1 1 2 4 1 18
20:20 20:25 4 5 0 0 5 0 0 3 0 4 3 1 25
20:25 20:30 1 10 0 1 3 0 2 1 0 3 2 3 26
20:30 20:35 0 0 1 1 4 0 0 0 1 2 1 0 10
OTA 46 8 4 6 9 46
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 7 10 10 6 7 3 2 34 4 31 24 15
T 00:06.9 | 00:03.1 | 00:02.2 | 00:02.2 00:05.0 00:01.7 | 00:02.0 | 00:04.4 | 00:03.5 | 00:04.1 | 00:04.4 | 00:02.1
00:03.7 00:03.3 00:04.2 00:03.8
Max Stop Time 00:27.0 [ 00:09.0 [ 00:06.0 | 00:04.0 [ 00:13.0 | 00:03.0 | 00:03.0 | 00:16.0 | 00:08.0 | 00:12.0 | 00:16.0 | 00:05.0
% of Vehicle Stopping 53.85% | 21.74% | 55.56% | 46.15% | 21.88% | 60.00% | 100.00% | 97.14% | 100.00% | 93.94% | 92.31% | 78.95%
35.06% 32.00% 97.56% 89.74%
% of Platoon Stopping 58.33% | 21.74% | 55.56% | 46.15% | 22.58% | 60.00% | 100.00% | 97.14% | 100.00% | 93.94% | 92.31% | 78.95%
35.53% 32.65% 97.56% 89.74%
%% Stopping if Present 66.67% | 50.00% [ 100.00% | 0.00% | 60.00% | 66.67%
62.50% 0.00
L 50.00% | 13.89% | 46.67% | 54.55% | 4.81 [ 50.00%
% Stopping if Absent 27.87% 750
% Stopping if Opposing
Left Turn Waiting O QT
% Stopping if No LT 21.74%
ORIENTATION AND LANE NB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0 0
Left/Thru Lanes 0 0 0 1
Thru Only Lanes 0 0 0 0
Right/Thru Lanes 0 0 0 0
Right Turn Lanes 0 0 0 1
Left/Thru/Right Lanes 1 1 1 0
Left/Right Lanes 0 0 0 0
Total Lanes 1 1 1 2
State and Federal Routes None None None None
Functional Classification Local Local Local Local

Figure D.37 Charles Allen Drive and 8th Street Traffic Conditions and Geometry
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INTERSECTION Charles Allen Drive and 8th Street 2 Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

CITY/COUNTY Atlanta/Fulton

DATE May 8 ¥ 2006
DAY

START TIME
END TIME 12 103 28
LIGHT CONDITIONS
WEATHER
12|:, N ‘ZI 87
Eastbound
8th 40 [» W E 57
3
KEY STATISTICS 4 79
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.) r
Minor Volume for Duration of Video

Minor Volume - first 60 min OR scaled up (First 60 Min.) 7 177 90

Minor:Major Volume Ratio ) Westbou
Video Length in Minutes g 8th

Percent Time Minor Vehicle Present

5 o ajo eet Approa # ajo eet Approa # o eet Approa # (o} eet Approa # otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
7:40 7:45 0 13 9 2 3 0 0 2 1 5 3 3 44
7:45 7:50 0 13 10 1 5 0 1 4 0 7 1 4 46
7:50 7:55 1 15 7 2 3 1 2 3 0 4 4 5 47
7:55 8:00 1 15 8 1 9 0 2 5 0 7 2 7 57
8:00 8:05 1 24 12 4 12 2 0 4 0 10 0 9 78
8:05 8:10 1 20 12 6 13 0 1 2 1 11 5 20 92
8:10 8:15 1 19 12 3 8 0 2 3 0 6 8 19 81
8:15 8:20 0 12 6 1 12 1 0 2 0 9 6 5 54
8:20 8:25 0 12 6 2 5 6 0 4 0 6 9 5 55
8:25 8:30 0 8 4 0 15 1 2 2 0 10 5 4 51
8:30 8:35 1 15 2 3 10 1 1 4 1 3 10 3 54
8:35 8:40 1 11 2 3 8 0 1 5 1 1 4 0 37
8:40 8:45 0 6 1 0 2 0 1 4 0 5 6 2 27
OTA 8 9 8 0 44 4 84 6 89
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 5 100 38 21 49 9 13 44 4 78 62 86
T 00:07.2_|_00:04.9 | 00:03.7 | 00:05.1 00:04.6 00:02.9 | 00:05.2 | 00:05.3 | 00:04.3 | 00:07.5 | 00:05.5 | 00:04.8
00:04.7 00:04.5 00:05.2 00:05.9
Max Stop Time 00:14.0 [ 00:23.0 [ 00:12.0 | 00:11.0 [ 00:18.0 | 00:07.0 | 00:07.0 | 00:17.0 | 00:07.0 | 00:28.0 | 00:12.0 [ 00:13.0
% of Vehicle Stopping 71.43% | 54.64% | 41.76% | 75.00% | 46.67% | 75.00% | 100.00% | 100.00% | 100.00% | 92.86% | 98.41% | 96.63%
50.89% 54.48% 100.00% 95.76%
% of Platoon Stopping 71.43% | 58.48% | 44.58% | 80.77% | 50.52% | 75.00% | 100.00% | 100.00% | 100.00% | 93.06% | 98.33% | 98.68%
54.41% 58.52% 100.00% 96.63%
%% Stopping if Present 80.00% [ 71.72% | 49.09% | 100.00% [ 59.02% | 75.00%
64.15% 66.239
% Stopping if Absent 50.00% | 33‘;.5;2103/ao| 30.56% | 56.25% | 29.55 [ 75.00%

% Stopping if Opposing

Left Turn Waiting SO
% Stopping if No LT 54.24%
ORIENTATION AND LANE NB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0 0
Left/Thru Lanes 0 0 0 1
Thru Only Lanes 0 0 0 0
Right/Thru Lanes 0 0 0 0
Right Turn Lanes 0 0 0 1
Left/Thru/Right Lanes 1 1 1 0
Left/Right Lanes 0 0 0 0
Total Lanes 1 1 1 2
State and Federal Routes None None None None
Functional Classification Local Local Local Local

Figure D.38 Charles Allen Drive and 8th Street 2 Traffic Conditions and Geometry
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INTERSECTION

STATUS & FLASH MODE
CITY/COUNTY

DATE

DAY

START TIME

END TIME

LIGHT CONDITIONS
WEATHER

W. Peachtree Street and 16th Street 2 Equivilent Hourly Traffic Volumes
Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Atlanta/Fulton

May 8 v 2006
X

4

N

zgoE, N ‘ZI X
Eastbound
0 E» w E X
3
oE‘
Major Volume for Duration of Video [ 1899
Major Volume - first 60 min OR scaled up (First 60 Min.)
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.)
Major:Minor Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present
5 o (o} eet Approa ajo eet Approa o eet Approa (o} eet Approa # otal o
B 0] B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
18:15 18:20 16 136 0 0 0 0 27 0 0 0 0 0 179
18:20 18:25 20 158 0 0 0 0 21 0 0 0 0 0 199
18:25 18:30 12 173 0 0 0 0 36 0 0 0 0 0 221
18:30 18:35 13 158 0 0 0 0 20 0 0 0 0 0 191
18:35 18:40 8 145 0 0 0 0 22 0 0 0 0 0 175
18:40 18:45 14 148 0 0 0 0 28 0 0 0 0 0 190
18:45 18:50 14 141 0 0 0 0 19 0 0 0 0 0 174
18:50 18:55 17 142 0 0 0 0 30 0 0 0 0 0 189
18:55 19:00 9 137 0 0 0 0 28 0 0 0 0 0 174
19:00 19:05 15 148 0 0 0 0 15 0 0 0 0 0 178
19:05 19:10 12 o1 0 0 0 0 24 0 0 0 0 0 127
19:10 19:15 13 113 0 0 0 0 20 0 0 0 0 0 146
19:15 19:20 4 39 0 0 0 0 9 0 0 0 0 0 52
OTA 6 9 0 0 0 0 99 0 0 0 0 0
OPP B 0.0% B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 62 245 0 0 0 0 259 0 0 0 0 0
T 00:05.2 | _00:04.6 | 00:00.0 | 00:00.0 00:00.0 00:00.0 | 00:08.3 [ 00:00.0 | 00:00.0 | 00:00.0 | 00:00.0 | 00:00.0
00:04.7 00:00.0 00:08.3 00:00.0
Max Stop Time 00:13.0 [ 00:43.0 | 00:00.0 | 00:00.0 [ 00:00.0 [ 00:00.0 | 01:04.0 [ 00:00.0 | 00:00.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 37.13% | 14.17% | 0.00% 0.00% | 0.00% | 0.00% | 86.62% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
16.19% 0.00% 86.62% 0.00%
% of Platoon Stopping 0.00% | 0.00% | 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
0.00% 0.00%
% Stopping if Present
% Stopping if Absent

% Stopping if Opposing
Left Turn Waiting

% Stopping if No LT

ORIENTATION AND LANE NB
CONFIGURATION wards Camera Camera From Left Side
Left Turn Lanes 0 1
Left/Thru Lanes 1 - 0
Thru Only Lanes 4 - 0
Right/Thru Lanes 0 - 0
Right Turn Lanes 0 - 0
Left/Thru/Right Lanes 0 - 0
Left/Right Lanes 0 - 0
Total Lanes 5 0 1 0
State and Federal Routes GA 9/US 19 - None

Figure D.39 W. Peachtree Street and 16th 2 Street Traffic Condtions and Geometry
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INTERSECTION 10th Street and Holly Street 2 Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

CITY/COUNTY Atlanta/Fulton
Southbound

DATE May 20 ¥ 2006
DAY

START TIME
END TIME 14 0 32
LIGHT CONDITIONS
WEATHER
BE, N ‘ZI 20
Eastbound
466 w % 495
3
KEY STATISTICS 0
Major Volume for Duration of Video [ 1033
Major Volume - first 60 min OR scaled up 9} (First 60 Min.)
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.)
Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present
ajo eet Approa # ajo eet Approa # o eet Approa # (o} eet Approa # otal o
R CO _ 8 2
B B B ering
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
13:20 13:25 0 46 1 0 32 0 0 0 0 0 0 0 79
13:25 13:30 0 33 3 0 56 0 7 0 1 0 0 0 100
13:30 13:35 0 40 0 2 37 0 1 0 5 0 0 0 85
13:35 13:40 0 32 0 0 43 0 3 0 1 0 0 0 79
13:40 13:45 0 53 2 0 32 0 2 0 1 0 0 0 90
13:45 13:50 0 42 2 0 47 0 1 0 2 0 0 0 94
13:50 13:55 0 39 1 1 24 0 3 0 1 0 0 0 69
13:55 14:00 0 45 0 1 42 0 3 0 1 0 0 0 92
14:00 14:05 0 40 1 1 42 0 1 0 1 0 0 0 86
14:05 14:10 0 38 3 1 39 0 0 0 1 0 0 0 82
14:10 14:15 0 43 3 1 37 0 5 0 0 0 0 0 89
14:15 14:20 0 44 4 1 35 0 6 0 0 0 0 0 90
14:20 14:25 0 23 0 0 21 0 1 0 1 0 0 0 46
OTA 0 8 (0] 8 48 0 0 0 0 0 08
OPP B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 11 0 5 12 0 32 0 14 0 0 0
P — 00:00.0 | 00:04.4 | 00:00.0 | 00:09.8 00:02.8 00:00.0 | 00:10.5 | 00:00.0 | 00:06.6 | 00:00.0 | 00:00.0 | 00:00.0
ge Stop 00:04.4 00:04.9 00:09.3 00:00.0
Max Stop Time 00:00.0 [ 00:12.0 [ 00:00.0 | 00:23.0 [ 00:08.0 | 00:00.0 | 00:45.0 [ 00:00.0 | 00:27.0 | 00:00.0 | 00:00.0 [ 00:00.0
6 VD SGrEn 0.00% | 2.12% | 0.00% | 62.50% | 2.46% | 0.00% | 96.97% | 0.00% | 93.33% | 0.00% | 0.00% | 0.00%
Pping 2.04% 3.43% 95.83% 0.00%
e — 0.00% | 3.07% | 0.00% | 50.00% | 3.47% | 0.00% | 96.97% | 0.00% | 93.33% | 0.00% | 0.00% | 0.00%
Pping 2.92% 2.42% 95.83% 0.00%
- 0.00% | 2.83% | 0.00% |100.00% ] 2.13% | 0.00%
%Stopplng if Present 2.75% 16
L 0.00% | 1.94% 57.14% |
% Stopping if Absent 1.86%

% Stopping if Opposing

Left Turn Waiting O
% Stopping if No LT 2.00%
ORIENTATION AND LANE wB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0
Left/Thru Lanes 0 1 0 -
Thru Only Lanes 1 1 0 -
Right/Thru Lanes 1 0 0 -
Right Turn Lanes 0 0 0 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 1 -
Total Lanes 2 2 1 0
State and Federal Routes None None None -
Functional Classification Minor Arterial Minor Arterial Local Local

Figure D.40 10th Street and Holly Street 2 Traffic Conditions and Geometry
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INTERSECTION 10th and 1-75/85 SB ramps Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton

DATE 12 v 2006 Southbound
DAY

START TIME
END TIME 11 591 342

LIGHT CONDITIONS i

WEATHER
N

¢
'

0

s

KEY STATISTICS 291

Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up 1715

Eastbound
623 E» w E 478

(First 60 Min.)

Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.)
Minor:Major Volume Ratio Westhoun
Video Length in Minutes 10th St.
Percent Time Minor Vehicle Present
ajo eet Approa # ajo eet Approa # o eet Approa # (o} eet Approa # otal o
R o B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
15:10 15:15 28 43 0 0 46 30 27 47 0 0 0 0 221
15:15 15:20 27 50 0 0 55 18 24 53 0 0 0 0 227
15:20 15:25 30 38 0 0 43 23 27 55 1 0 0 0 217
15:25 15:30 25 34 0 0 57 31 26 50 0 0 0 0 223
15:30 15:35 20 27 0 0 52 22 37 53 1 0 0 0 212
15:35 15:40 27 36 0 0 59 20 25 49 2 0 0 0 218
15:40 15:45 31 42 0 0 32 18 28 55 1 0 0 0 207
15:45 15:50 25 51 0 0 37 20 37 53 1 0 0 0 224
15:50 15:55 24 41 0 0 58 25 25 41 2 0 0 0 216
15:55 16:00 31 37 0 0 50 19 29 49 0 0 0 0 215
16:00 16:05 32 31 0 0 56 35 27 45 1 0 0 0 227
16:05 16:10 23 48 0 0 78 30 30 41 2 0 0 0 252
16:10 16:15 15 22 0 0 26 10 15 23 0 0 0 0 111
OTA 8 00 0 0 649 0 614 0 0 0 0
OPP B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 253 322 0 0 380 126 298 486 10 0 0 0
T 00:11.0 | 00:07.7 | 00:00.0 | 00:00.0 00:08.5 00:06.2 | 00:09.9 | 00:09.5 | 00:06.2 | 00:00.0 | 00:00.0 | 00:00.0
00:09.1 00:07.9 00:09.6 00:00.0
Max Stop Time 00:57.0 [ 00:26.0 | 00:00.0 | 00:00.0 [ 01:17.0 [ 00:20.0 | 00:36.0 | 00:44.0 | 00:11.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 74.85% | 64.40% | 0.00% 0.00% | 5855% | 41.86% | 83.47% | 79.15% | 90.91% | 0.00% | 0.00% | 0.00%
68.62% 53.26% 80.86% 0.00%
% of Platoon Stopping 92.36% | 81.55% | 0.00% 0.00% | 76.11% | 56.25% | 88.79% | 93.39% | 100.00% | 0.00% | 0.00% | 0.00%
85.68% 68.80% 91.98% 0.00%
%% Stopping if Present 74.93% [ 64.33% | 0.00% | 0.00% | 5855% | 41.67%
68.59% 53.21%
L 66.67% | 100.00% [ 0.00% 0.00% [  0.00% | 100.00%
% Stopping if Absent 75.00% 100.00%

% Stopping if Opposing

Left Turn Waiting O
% Stopping if No LT 64.40%
ORIENTATION AND LANE wB EB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 1 0 1
Left/Thru Lanes 0 0 1 -
Thru Only Lanes 2 2 0 -
Right/Thru Lanes 0 1 1 -
Right Turn Lanes 0 0 0 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 0 -
Total Lanes 3 3 3 0
State and Federal Routes None None 1-75/85 ramp 0
Functional Classification Minor Arterial Minor Arterial Ramp

Figure D.41 10th and 1-75/85 SB Ramps Traffic Conditions and Geometry

263



INTERSECTION Peachtree Street and Pine Street E
STATUS & FLASH MODE Malfunction Yellow/Red

CITY/COUNTY Atlanta/Fulton
DATE 12 ¥ 2006
DAY

START TIME

END TIME

LIGHT CONDITIONS
WEATHER

KEY STATISTICS

Major Volume for Duration of Video

Major Volume - first 60 min OR scaled up
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up

Minor:Major Volume Ratio

(Scaled Up)

(Scaled Up)

Video Length in Minutes
Percent Time Minor Vehicle Present

uivilent Hourl

Traffic Volumes
Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Southbound

589 27
N

s

x

5 o (o} eet Approa (o} eet Approa o eet Approa (o} eet Approa otal o
B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
16:35 16:40 1 45 0 0 60 3 11 14 16 0 0 0 150
16:40 1645 5 36 0 0 57 3 9 17 17 0 0 0 144
16:45 16:50 1 48 0 0 48 4 8 11 14 0 0 0 134
16:50 16:55 1 47 0 0 64 3 11 11 18 0 0 0 155
16:55 17:00 1 52 0 0 46 2 12 12 9 0 0 0 134
17:00 17:05 4 59 0 0 57 4 13 15 10 0 0 0 162
17:05 17:10 1 42 0 0 65 11 10 15 7 0 0 0 151
17:10 17:15 3 52 0 0 60 7 14 17 16 0 0 0 169
17:15 17:20 3 56 0 0 63 6 8 10 10 0 0 0 156
OTA 0 4 0 0 (0] 4 96 0 0 0
OPP B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 16 242 0 0 247 25 78 101 85 0 0 0
T 00:05.9 | 00:06.7 | 00:00.0 | 00:00.0 00:05.4 00:05.2 | 00:11.5 | 00:10.5 | 00:05.6 | 00:00.0 | 00:00.0 | 00:00.0
00:06.7 00:05.3 00:09.2 00:00.0
Max Stop Time 00:13.0 [ 00:48.0 [ 00:00.0 | 00:00.0 [ 00:19.0 | 00:12.0 | 00:44.0 | 00:34.0 | 00:23.0 | 00:00.0 | 00:00.0 [ 00:00.0
% of Vehicle Stopping 80.00% | 55.38% | 0.00% 0.00% | 47.50% | 58.14% | 81.25% | 82.79% | 72.65% | 0.00% | 0.00% | 0.00%
6.46% 48.31% 78.81% 0.00%
% of Platoon Stopping 100.00% | 65.10% | 0.00% 0.00% | 64.02% | 60.00% | 87.10% | 91.25% | 81.25% | 0.00% | 0.00% | 0.00%
66.42% 63.78% 86.49% 0.00%
%% Stopping if Present 82.35% | 61.54% | 0.00% | 0.00% | 50.85% | 64.10%
4% 1.999
% Stopping if Absent 66.67% | 34.34% | 0.00% 0.00% | ust.ggo [ 0.00%

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

ORIENTATION AND LANE
CONFIGURATION

SB
Away From Camera

Left Turn Lanes 0 0
Left/Thru Lanes 1 0 2 -
Thru Only Lanes 1 2 0 -
Right/Thru Lanes 0 1 0 -
Right Turn Lanes 0 0 1 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 0 -
Total Lanes 2 3 3 0
State and Federal Routes None None None -
Functional Classification Minor Arterial Minor Arterial Ramp -

Figure D.42 Peachtree Street and Pine Street Traffic Conditions and Geometry
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INTERSECTION

Collier Road and Post Collier Hills Apts E

uivilent Hourly Traffic Volumes

STATUS & FLASH MODE Malfunction Yellow/Red

CITY/COUNTY Atlanta/Fulton

DATE
DAY

May 2
Thursday

¥ 2006

T

START TIME

Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Southbound
Howell Mill Village

END TIME 9 3 20
LIGHT CONDITIONS
WEATHER J i %
16|:’ N ‘ZI 29
Eastbound
527 E» w E 707
3
7E‘ 'ZI 40
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 2 2 14
Minor:Major Volume Ratio Westboun
Video Length in Minutes Collier Rd.
Percent Time Minor Vehicle Present
5 o o eet Approa (o} eet Approa o eet Approa (o} eet Approa ota
START END LT TH RT LT TH RT LT TH RT LT TH RT
16:45 16:50 1 45 1 1 46 0 3 1 0 0 0 0 98
16:50 16:55 1 58 7 2 38 2 0 0 2 0 0 1 111
16:55 17:00 1 49 2 0 44 0 2 0 0 0 0 0 98
17:00 17:05 3 62 2 1 40 1 3 0 0 0 0 1 113
17:05 17:10 2 51 5 2 63 0 0 0 0 1 1 2 127
17:10 17:15 3 58 3 0 59 0 1 0 2 0 0 0 126
17:15 17:20 3 66 1 0 49 0 3 0 0 0 0 1 123
17:20 17:25 5 58 1 5 40 1 1 0 1 0 0 1 113
17:25 17:30 4 75 3 1 39 1 3 0 0 0 0 2 128
17:30 17:35 5 65 2 1 30 0 1 1 1 1 0 4 111
17:35 17:40 6 61 1 2 37 1 1 1 1 0 1 0 112
17:40 17:45 6 59 1 1 42 1 2 0 2 0 0 2 116
17:45 17:50 2 43 0 0 28 0 3 0 0 0 0 0 76
OTA 4 0 9 6 9 4 4
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 23 39 6 14 23 1 22 3 6 2 2 9
T 00:08.2_ | 00:06.6 | 00:03.0 | 00:08.6 00:04.7 00:02.0 | 00:14.8 | 00:21.7 | 00:10.2 | 00:30.0 | 00:49.5 | 00:10.6
00:06.8 00:06.1 00:14.6 00:19.5
Max Stop Time 00:30.0 [ 00:33.0 [ 00:06.0 | 00:22.0 [ 00:18.0 | 00:02.0 | 00:44.0 | 00:31.0 | 00:18.0 | 00:37.0 | 01:33.0 | 00:30.0
% of Vehicle Stopping 54.76% | 5.20% | 20.69% | 87.50% | 4.14% | 14.29% | 95.65% | 100.00% | 66.67% | 100.00% | 100.00% | 64.29%
8.28% 6.57% X 72.22%
% of Platoon Stopping 51.72% | 8.86% | 26.09% | 83.33% | 5.82% | 25.00% | 95.65% | 100.00% | 66.67% | 100.00% | 100.00% | 64.29%
12.27% 8.49% 88.57% 72.22%
%% Stopping if Present 66.67% | 9.58% [ 30.00% | 75.00% | 9.23% | 0.00%
14.29% 11.03%
L 50.00% | 3.95% | 15.79% | 91.67% |  2.59%
% Stopping if Absent 6.40% 5.20%

% Stopping if Opposing
Left Turn Waiting

% Stopping if No LT

ORIENTATION AND LANE
CONFIGURATION

wB
wards Camera

EB
Away From Camera

Left Turn Lanes 1 1 0 0
Left/Thru Lanes 0 0 1 1
Thru Only Lanes 0 0 0 0
Right/Thru Lanes 1 1 0 0
Right Turn Lanes 0 0 1 1
Left/Thru/Right Lanes 0 0 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 2 2 2 2

State and Federal Routes None None None None

Functional Classification Collector Collector Local Local

Figure D.43 Collier Road and Post Collier Hills Apartments Traffic Conditions and Geometry
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INTERSECTION Howell Mill Road and I-75 SB Ramps Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton

DATE % w 2006 r[ Southbound
DAY
START TIME
END TIME 0 615 386
LIGHT CONDITIONS
WEATHER J i %
261|:, N ‘ZI X
Eastbound
3 E» w B «j X
3
433:‘ X
Major Volume for Duration of Video [ 1657
Major Volume - first 60 min OR scaled up 7} (Scaled Up) ﬁ H r
Minor Volume for Duration of Video

Minor Volume - first 60 min OR scaled up 7} (Scaled Up) 0 303 513

Minor:Major Volume Ratio
Video Length in Minutes g
Percent Time Minor Vehicle Present p Northbound

5 o ajo eet Approa # ajo eet Approa # o eet Approa # (o} eet Approa # otal o
B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
7:05 7:10 17 56 0 0 21 27 17 0 30 0 0 0 168
7:10 7:15 26 41 0 0 23 41 15 0 34 0 0 0 180
7:15 7:20 27 48 0 0 22 33 25 1 23 0 0 0 179
7:20 7:25 32 48 0 0 22 40 22 0 35 0 0 0 199
7:25 7:30 39 55 0 0 27 37 17 0 38 0 0 0 213
7:30 7:35 39 54 0 0 24 40 26 0 27 0 0 0 210
7:35 7:40 44 56 0 0 22 42 22 1 38 0 0 0 225
7:40 7:45 32 50 0 0 24 58 25 0 43 0 0 0 232
7:45 7:50 32 53 0 0 33 51 25 0 39 0 0 0 233
7:50 7:55 28 53 0 0 33 43 26 1 43 0 0 0 227
7:55 8:00 35 45 0 0 24 54 17 0 43 0 0 0 218
OTA 9 0 0 466 9 0 0 0 84
OPP B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 263 438 0 0 199 69 227 2 313 0 0 0
T 00:07.0 | 00:06.9 | 00:00.0 | 00:00.0 00:07.1 00:03.5 | 00:07.7 | 00:09.0 | 00:05.8 | 00:00.0 | 00:00.0 | 00:00.0
00:06.9 00:06.1 00:06.6 00:00.0
Max Stop Time 00:20.0 [ 00:36.0 [ 00:00.0 | 00:00.0 [ 00:19.0 | 00:13.0 | 00:41.0 | 00:09.0 | 00:23.0 | 00:00.0 | 00:00.0 | 00:00.0
% of Vehicle Stopping 74.93% | 78.35% | 0.00% 0.00% | 72.36% | 14.81% | 95.78% | 66.67% | 79.64% | 0.00% | 0.00% | 0.00%
77.03% 36.17% 85.62% 0.00%
% of Platoon Stopping 85.23% | 86.14% | 0.00% 0.00% | 82.22% | 15.63% | 96.86% | 0.00% | 86.29% | 0.00% | 0.00% | 0.00%
85.82% 36.88% 90.42% 0.00%
%% Stopping if Present 75.14% [ 79.12% | 0.00% | 0.00% [ 72.69% | 14.82%
77.58% 6.51
L [ 46.15% | 0.00% | 0.00 |
% Stopping if Absent 50.00% 2 25

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

0.00% 58.65%

ORIENTATION AND LANE SB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 1 0 1
Left/Thru Lanes 0 0 0 -
Thru Only Lanes 2 2 0 -
Right/Thru Lanes 0 0 1 -
Right Turn Lanes 0 1 0 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 0 -
Total Lanes 3 3 2 0
State and Federal Routes None None 1-75 Ramp -
Functional Classification Minor Arterial Minor Arterial Ramp -

Figure D.44 Howell Mill Road and I-75 SB Ramps Traffic Conditions and Geometry
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INTERSECTION Howell Mill Road and I-75 NB Ramps Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Yellow/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DATE % w 2006 r[ Southbound
DAY
START TIME
END TIME 169 444 0
LIGHT CONDITIONS
WEATHER J i %
XE, N ‘ZI 304
) v
3
X 441
Major Volume for Duration of Video E‘ ‘:I
Major Volume - first 60 min OR scaled up (Scaled Up) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (Scaled Up) 172 385 0
Minor:Major Volume Ratio Westbound
Video Length in Minutes 1-75 NB ramp
Percent Time Minor Vehicle Present Northbound
5 (o} eet Approa o eet Approa (o} eet Approa # (o} eet Approa # otal o
B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT e
7:05 7:10 0 29 8 9 26 0 44 0 18 0 0 0 134
7:10 7:15 0 31 16 12 30 0 29 0 20 0 0 0 138
7:15 7:20 0 37 9 13 30 0 35 0 21 0 0 0 145
7:20 7:25 0 41 16 21 25 0 38 0 21 0 0 0 162
7:25 7:30 0 35 17 12 27 0 40 0 37 0 0 0 168
7:30 7:35 0 50 13 13 38 0 36 0 29 0 0 0 179
7:35 7:40 0 55 23 12 31 0 41 0 36 0 0 0 108
7:40 7:45 0 32 16 14 35 0 36 0 28 0 0 0 161
7:45 7:50 0 31 13 13 43 0 35 0 23 0 0 0 158
7:50 7:55 0 22 13 21 37 0 38 0 21 0 0 0 152
7:55 8:00 0 40 10 16 28 0 29 0 22 0 0 0 145
OTA 0 40 4 6 0 0 40 0 6 0 0 0 40
OPP B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 269 45 141 257 0 82 0 35 0 0 0
T 00:00.0 | 00:08.9 | 00:06.0 | 00:10.5 00:08.2 00:00.0 | 00:05.7 | 00:00.0 | 00:07.2 | 00:00.0 | 00:00.0 | 00:00.0
00:08.5 00:09.0 00:06.1 00:00.0
Max Stop Time 00:00.0 [ 01:43.0 | 00:31.0 | 00:47.0 [ 00:42.0 [ 00:00.0 | 00:20.0 | 00:00.0 | 00:26.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 0.00% | 66.75% | 29.22% | 90.38% | 73.43% | 0.00% | 20.45% | 0.00% | 12.68% | 0.00% | 0.00% | 0.00%
56.37% 78.66% g 0.00%
% of Platoon Stopping 0.00% | 73.95% | 41.41% | 95.96% | 81.07% | 0.00% | 34.18% | 0.00% | 13.08% | 0.00% | 0.00% | 0.00%
65.00% 85.38% 26.70% 0.00%
%% Stopping if Present 0.00% [ 70.10% [ 27.78% | 89.32% | 73.08% | 0.00%
58.65% 78.46
L 58.04% | 32.61% | 92.45% | 73.94 [ 0.00%
% Stopping if Absent 50.63%

% Stopping if Opposing
Left Turn Waiting

% Stopping if No LT

58.78%

ORIENTATION AND LANE SB
CONFIGURATION wards Camera Away From Camera From Left Side
Left Turn Lanes 0 1 1 -
Left/Thru Lanes 0 0 1 -
Thru Only Lanes 1 2 0 -
Right/Thru Lanes 1 0 0 -
Right Turn Lanes 0 0 1 -
Left/Thru/Right Lanes 0 0 0 -
Left/Right Lanes 0 0 0 -
Total Lanes 2 3 3 0
State and Federal Routes None None 1-75 Ramp -
Functional Classification Minor Arterial Minor Arterial Ramp -

Figure D.45 Howell Mill Road and I-75 NB Ramps Traffic Conditions and Geometry
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INTERSECTION

Ponce de Leon and Fairview/Lullwater E

STATUS & FLASH MODE

Malfunction Yellow/Red

uivilent Hourl
Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Traffic Volumes

CITY/COUNTY Atlanta/DeKalb

DATE Southbound
DAY Lullwater Rd.
START TIME
END TIME 33 19 35
LIGHT CONDITIONS
WEATHER
14|:, N ‘ZI 26
Eastbound
Ponce de Leon Ave. 746 W- E 881
3
KEY STATISTICS 1 0
Major Volume for Duration of Video [ 1739
Major Volume - first 60 min OR scaled up (First 60 Min.) r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 1 19 35
Minor:Major Volume Ratio Westbound
Video Length in Minutes Ponce de Leon Ave.
Percent Time Minor Vehicle Present Northbound
0 eet Approa 0 eet Approa ) eet Approa ) eet Approa otal o
R CO - _ -
B B B B ering
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
11:15 11.20 2 50 0 0 66 1 0 0 1 3 1 1 125
11:20 11:25 2 60 0 0 57 2 0 5 3 4 1 0 134
11:25 11:30 0 62 0 0 57 4 1 0 1 3 2 3 133
11:30 11:35 0 50 0 0 83 3 0 1 1 3 2 4 147
11:35 11:40 2 66 0 0 67 2 0 1 2 4 2 8 154
11:40 11:45 1 67 0 0 70 4 0 1 1 1 0 6 151
11:45 11:50 1 70 0 0 91 4 0 0 2 1 4 2 175
11:50 11:55 0 61 0 0 79 0 0 1 3 2 1 1 148
11:55 12:00 4 67 0 0 81 4 0 2 6 7 0 5 176
12:00 12:05 0 62 0 0 76 1 0 2 3 2 5 0 151
12:05 12:10 2 67 0 0 62 1 0 2 9 2 1 1 147
12:10 12:15 0 64 1 0 92 0 0 4 3 3 0 2 169
12:15 12:20 0 33 0 0 33 2 0 1 0 2 0 3 74
OTA 4 9 0 914 8 0 9 6 884
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 9 141 0 0 204 6 1 17 25 30 19 33
A — 00:08.9 | 00:05.1 | 00:00.0 | 00:00.0 00:04.5 00:01.7 | 00:01.0 | 00:10.5 | 00:06.6 | 00:08.1 | 00:08.9 | 00:07.7
ge Stop 00:05.4 00:04.4 00:08.0 00:08.1
Max Stop Time 00:21.0 [ 00:37.0 [ 00:00.0 | 00:00.0 [ 00:25.0 | 00:03.0 | 00:01.0 | 00:29.0 | 00:17.0 | 00:24.0 | 00:30.0 | 00:27.0
9% of Vehicle Stoppin 64.29% | 18.10% | 0.00% 0.00% | 22.32% | 21.43% | 100.00% | 85.00% | 71.43% | 81.08% | 100.00% | 91.67%
Pping 18.89% 22.29% ) 89.13%
e 50.00% | 29.07% | 0.00% 0.00% | 35.13% | 31.25% | 100.00% | 85.00% | 73.53% | 85.29% | 100.00% | 94.29%
Pping 29.63% 34.96% 78.18% 92.05%
- 80.00% [ 31.93% | 0.00% | 0.00% [ 3577% |
%Stopplng if Present 32.76% 4,80
L 55.56% | 10.12% | 0.00% | 6.97 [ 26.67%
% Stopping if Absent 10.01% 719
% Stopping if Opposing
Left Turn Waiting O AAD
% Stopping if No LT 18.10%
ORIENTATION AND LANE EB

CONFIGURATION wards Camera

Away From Camera

Left Turn Lanes 0 0 0 1
Left/Thru Lanes 1 1 0 0
Thru Only Lanes 0 0 0 0
Right/Thru Lanes 1 1 0 1
Right Turn Lanes 0 0 0 0
Left/Thru/Right Lanes 0 0 1 0
Left/Right Lanes 0 0 0 0
Total Lanes 2 2 1 2
State and Federal Routes GAB/GA10/US23/US29/US78/US278 None None
Functional Classification Principal Arterial Principal Arterial Collector Collector

Figure D.46 Ponce de Leon Avenue and Fairview Road/Lullwater Road Traffic Conditions and Geometry
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INTERSECTION

10th Street and Peachtree Street E

STATUS & FLASH MODE

Malfunction Red/Red

CITY/COUNTY

Atlanta/Fulton

DATE

June

28 ¥ 2006

DAY

Wednesday

T

uivilent Hourl
Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

Traffic Volumes

Southbound

START TIME
END TIME 69 322 38
LIGHT CONDITIONS
WEATHER J i %
QSE’ N ‘ZI 81
Eastbound
324 E» ¥ x 293
3
o4
Major Volume for Duration of Video [ 599 E‘ ‘:I
Major Volume - first 60 min OR scaled up (Scaled Up)
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up m (Scaled Up)
Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present
5 o eet Approa ajo eet Approa 0 eet Approa 0 eet Approa otal o
START END LT TH RT LT TH RT LT TH RT LT TH RT e e
10:00 10:05 8 48 15 2 28 9 3 26 5 8 26 2 180
10:05 10:10 10 28 6 2 22 11 2 33 7 3 31 4 159
10:10 10:15 11 27 3 3 25 6 3 35 8 3 29 2 155
10:15 10:20 10 23 8 5 17 1 1 22 7 11 27 4 136
10:20 10:25 9 21 5 2 28 9 5 21 3 4 32 5 144
10:25 10:30 7 25 8 1 31 8 3 25 9 2 31 5 155
10:30 10:35 3 15 7 5 22 2 6 26 4 10 30 4 134
10:35 10:40 4 24 9 0 18 7 2 22 2 3 28 3 122
OTA 6 6 ) 9 0 4 44 4 ) 8
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 52 179 39 20 171 44 22 176 35 2 188 13
Average Stop Time 00:10.7 [ 00:08.5 00:06.6 00:12.0 00:09.5 00:06.2 | 00:08.5 | 00:09.1 | 00:05.0 | 00:09.8 [ 00:07.2 [ 00:05.1
00:08.7 00:09.1 00:08.4 00:07.6
Max Stop Time 00:45.0 [ 00:25.0 [ 00:24.0 | 00:37.0 [ 00:45.0 | 00:41.0 | 00:21.0 | 00:26.0 | 00:16.0 | 00:33.0 | 00:44.0 [ 00:08.0
% of Vehicle Stopping 83.87% | 84.83% | 63.93% | 100.00% | 89.53% | 83.02% | 88.00% | 83.81% | 77.78% | 95.45% | 80.34% | 44.83%
80.84% 89.02% 83.21% 79.15%
% of Platoon Stopping 88.24% | 90.98% | 65.79% | 100.00% | 95.00% | 92.68% | 89.47% | 90.51% | 80.95% | 96.30% | 83.67% | 41.18%
85.57% 94.83% 88.58% 82.08%
%% Stopping if Present 83.87% | 84.76% | 63.93% | 100.00% [ 89.47% | 83.02%
| e [ 0.00% 0.00% | fgdggg{:/o [ 0.00%
eyt A 0.00% | 100.00% I Y U Y
% Stopping if Absent 100.00% 100.00%
% Stopping if Opposin
Le?tpTu?n Wa‘i)tli)ng ’ EREs SR
% Stopping if No LT 84.41%
ORIENTATION AND LANE EB S| NB
CONFIGURATION From Left Side Towards Camera Away From Camera
Left Turn Lanes 1 1 0 1
Left/Thru Lanes 0 0 1 0
Thru Only Lanes 2 1 0 1
Right/Thru Lanes 0 1 1 0
Right Turn Lanes 1 0 0 1
Left/Thru/Right Lanes 0 0 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 4 3 2 3
State and Federal Routes None None None None
Functional Classification Minor Arterial Minor Arterial Minor Arterial Minor Arterial

Figure D.47 10th Street and Peachtree Street Traffic Conditions and Geometry
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INTERSECTION
STATUS & FLASH MODE
CITY/COUNTY

DATE

DAY

Ponce de Leon Ave. and Frederica St. Equivilent Hourl

Malfunction Yellow/Red

Atlanta/Fulton

30 ¥ 2006

T

Traffic Volumes

Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

START TIME
END TIME 66 0 25
LIGHT CONDITIONS
WEATHER J i %
soE, N ‘ZI 5
Eastbound
1159 E» w E 1014
3
0 E‘ 'ZI 1
Major Volume for Duration of Video [ 2358
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) X X X
Minor:Major Volume Ratio Westbound
Video Length in Minutes Ponce de Leon Ave.
Percent Time Minor Vehicle Present
(o} eet Approa ajo eet Approa o eet Approa (o} eet Approa ota
R CO _ 8 2 ;
START END LT TH RT LT TH RT LT TH RT LT TH RT
14:15 14:20 0 o1 1 0 81 0 1 0 9 0 0 0 183
14:20 14:25 0 94 3 5 97 0 1 0 5 0 0 0 205
14:25 14:30 0 66 7 9 112 0 4 0 4 0 0 0 202
14:30 14:35 0 106 3 3 110 0 2 0 6 0 0 0 230
14:35 14:40 0 95 4 4 87 0 2 0 6 0 0 0 108
14:40 14:45 0 66 5 4 112 0 1 0 3 0 0 0 191
14:45 14:50 0 83 6 5 107 0 3 0 7 0 0 0 211
14:50 14:55 1 93 4 5 80 0 2 0 8 0 0 0 193
14:55 15:00 0 80 3 2 88 0 2 0 2 0 0 0 177
15:00 15:05 0 83 8 6 103 0 3 0 5 0 0 0 208
15:05 15:10 0 73 2 2 100 0 3 0 7 0 0 0 187
15:10 15:15 0 84 4 5 82 0 1 0 4 0 0 0 180
15:15 15:20 0 34 0 4 46 0 0 0 2 0 0 0 86
OTA 048 0 4 0 0 0 68 0 0 0 4
OPP B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 0 72 5 30 16 0 23 0 49 0 0 0
T 00:00.0 | 00:06.0 | 00:11.8 | 00:14.3 00:03.6 00:00.0 | 00:21.8 [ 00:00.0 | 00:13.2 | 00:00.0 | 00:00.0 | 00:00.0
00:06.4 00:10.6 00:15.9 00:00.0
Max Stop Time 00:00.0 [ 00:23.0 | 00:24.0 | 01:05.0 | 00:15.0 | 00:00.0 | 01:08.0 | 00:00.0 | 00:56.0 | 00:00.0 [ 00:00.0 | 00:00.0
% of Vehicle Stopping 0.00% | 6.87% | 10.00% | 55.56% | 1.33% | 0.00% | 92.00% | 0.00% | 72.06% | 0.00% | 0.00% | 0.00%
7.01% 3.65% 77.42% 0.00%
% of Platoon Stopping 0.00% | 10.90% | 16.67% | 60.87% | 1.29% | 0.00% | 92.00% | 0.00% | 75.38% | 0.00% | 0.00% | 0.00%
11.22% 4.61% 80.00% 0.00%
%% Stopping if Present 0.00% [ 10.41% [ 13.33% | 61.54% | 2.04% | 0.00%
10.50% 3.57
0.00% | 4.29% | 857% | 53.66% |  0.84 [ 0.00%

% Stopping if Absent

4.52%

% Stopping if Opposing
Left Turn Waiting

5.73%

% Stopping if No LT

6.82%

ORIENTATION AND LANE wB EB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0
Left/Thru Lanes 0 1 0 -
Thru Only Lanes 1 2 0 -
Right/Thru Lanes 1 0 0 -
Right Turn Lanes 0 0 1 -
Left/Thru/Right Lanes 0 0 1 -
Left/Right Lanes 0 0 0 -
Total Lanes 2 3 2 0
State and Federal Routes GAB/GA10/US29/US78/US278 GAB/GA10/US29/US78/US278 None =
Functional Classification Principal Arterial Principal Arterial Local -

Figure D.48 Ponce de Leon Avenue and Frederica Street Traffic Conditions and Geometry
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INTERSECTION Northside Drive and 14th Street Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Red/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DATE 2w 2006 r[ Southbound
DAY
START TIME
END TIME 135 473 12
LIGHT CONDITIONS
WEATHER J i %
73|:, N ‘ZI 7
Eastbound
174 E» w E 232
3
ssE‘ 'ZI 90
Major Volume for Duration of Video [ 1337
Major Volume - first 60 min OR scaled up (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.) 57 520 80
Minor:Major Volume Ratio Westhoun
Video Length in Minutes 14th St.
Percent Time Minor Vehicle Present Northbound
(o} eet Approa (o} eet Approa o eet Approa (o} eet Approa otal o
R o B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
10:20 10:25 0 49 12 3 45 9 2 20 3 11 19 0 173
10:25 10:30 0 47 7 3 49 9 4 18 6 13 29 1 186
10:30 10:35 2 45 8 4 42 6 6 18 7 2 15 0 155
10:35 10:40 2 42 17 7 45 4 5 14 4 8 24 0 172
10:40 10:45 0 34 10 3 41 9 4 21 6 4 18 2 152
10:45 10:50 2 33 8 5 27 8 6 14 7 10 18 0 138
10:50 10:55 1 40 18 4 42 7 7 13 5 8 16 0 161
10:55 11:00 2 28 5 2 34 4 10 10 7 9 22 0 133
11:00 11:05 1 39 11 4 53 5 8 6 1 8 15 2 153
11:05 11:10 2 42 13 7 46 7 7 19 4 5 19 1 172
11:10 11:15 0 34 16 8 48 6 7 11 3 6 15 1 155
11:15 11:20 0 40 10 7 48 6 7 10 2 6 22 0 158
11:20 11:25 0 15 2 5 32 1 2 9 5 5 12 0 88
OTA 488 6 8 8 60 9 44 996
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 12 446 113 59 496 58 70 169 50 73 206 6
T 00:08.9 | 00:08.3 | 00:05.4 | 00:10.4 00:07.2 00:04.7 | 00:11.3 [ 00:09.2 | 00:07.7 | 00:07.3 | 00:07.6 | 00:07.0
00:07.7 00:07.3 00:09.5 00:07.5
Max Stop Time 00:18.0 | 00:41.0 | 00:38.0 | 00:49.0 [ 00:31.0 [ 00:12.0 | 00:41.0 | 00:35.0 | 00:22.0 | 00:18.0 [ 00:24.0 | 00:11.0
% of Vehicle Stopping 100.00% | 91.39% | 82.48% | 95.16% | 89.86% | 71.60% | 93.33% | 92.35% | 83.33% | 76.84% | 84.43% | 85.71%
89.64% 88.20% 90.88% 82.37%
% of Platoon Stopping 100.00% | 94.58% | 90.91% | 89.66% | 93.55% | 74.07% | 93.33% | 94.07% | 88.24% | 80.00% | 91.15% | 83.33%
93.70% 90.59% 92.68% 88.37%
%% Stopping if Present 100.00% | 92.68% | 82.93% | 94.55% | 90.52% |
90.73% 88.879
L 0.00% | 80.39% | 78.57% | 100.00% [  83.93 [ 0.00%
% Stopping if Absent 80.00% 829

% Stopping if Opposing

Left Turn Waiting SIS AT
% Stopping if No LT 90.60%
ORIENTATION AND LANE SB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 1 1 0 0
Left/Thru Lanes 0 0 1 1
Thru Only Lanes 1 1 0 0
Right/Thru Lanes 1 1 1 1
Right Turn Lanes 0 0 0 0
Left/Thru/Right Lanes 0 0 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 3 3 2 2
State and Federal Routes GA 3/US 41 GA 3/US 19/US 41 None GA 9/US 19
Functional Classification Principal Arterial Principal Arterial Minor Arterial Minor Arterial

Figure D.49 Northside Drive and 14th Street Traffic Conditions and Geometry
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INTERSECTION 14th Street and State Street Equivilent Hourly Traffic Volumes
STATUS & FLASH MODE Malfunction Red/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.
CITY/COUNTY Atlanta/Fulton
DATE 18 v 2006 Southbound
DAY
START TIME
END TIME 9 10 13
LIGHT CONDITIONS
WEATHER J i %
7|:, N ‘ZI 21
Eastbound
200 E» w E 378
3
mE‘ 'ZI 65
Major Volume for Duration of Video [ 726
Major Volume - first 60 min OR scaled up | 690} (First 60 Min.) ﬁ H r
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up m (First 60 Min.) 17 12 23
Minor:Major Volume Ratio Westhoun
Video Length in Minutes 14th St.
Percent Time Minor Vehicle Present
(o} eet Approa ajo eet Approa o eet Approa (o} eet Approa otal o
R o B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
9:30 9:35 0 23 0 3 35 1 0 1 0 1 0 2 66
9:35 9:40 0 20 1 6 17 1 0 0 2 1 0 1 49
9:40 9:45 1 12 0 2 22 1 1 0 1 0 0 1 41
9:45 9:50 4 15 1 8 37 3 0 1 3 0 3 0 75
9:50 9:55 0 8 1 8 38 1 2 2 4 2 1 0 67
9:55 10:00 1 15 3 5 33 3 2 2 2 1 0 0 67
10:00 10:05 0 13 2 9 39 6 3 1 3 2 1 0 79
10:05 10:10 1 15 1 4 31 1 1 1 0 1 1 2 59
10:10 10:15 0 15 2 4 24 1 2 2 1 0 1 0 52
10:15 10:20 0 26 1 4 25 2 3 2 2 3 3 2 73
10:20 10:25 0 17 5 5 41 0 1 0 1 1 0 0 71
10:25 10:30 0 21 2 7 36 1 2 0 4 1 0 1 75
10:30 10:35 1 13 2 2 17 1 1 1 0 0 0 1 39
OTA 8 6 9 8 0 0 8
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 8 183 19 57 330 19 18 13 19 13 10 8
T 00:06.2_ | 00:03.3 | 00:02.9 | 00:02.9 00:02.8 00:03.1 | 00:06.7 | 00:04.4 | 00:04.6 | 00:06.7 | 00:04.5 | 00:04.4
00:03.3 00:02.8 00:05.3 00:05.4
Max Stop Time 00:14.0 [ 00:19.0 | 00:08.0 | 00:07.0 [ 00:15.0 | 00:08.0 | 00:16.0 | 00:11.0 | 00:19.0 | 00:19.0 [ 00:10.0 | 00:08.0
% of Vehicle Stopping 100.00% | 85.92% | 90.48% | 85.07% | 83.54% | 86.36% | 100.00% | 100.00% | 82.61% | 100.00% | 100.00% | 80.00%
86.78% 83.88% X 93.94%
% of Platoon Stopping 100.00% | 86.47% | 90.48% | 87.50% | 83.96% | 76.92% | 100.00% | 100.00% | 82.61% | 100.00% | 100.00% | 80.00%
87.37% 84.25% 92.59% 93.94%
%% Stopping if Present 100.00% | 93.02% [ 100.00% | 86.67% | 89.74% | 100.00%
93.75% 89.90
L 100.00% | 84.12% | 88.89%
% Stopping if Absent 85.05%

% Stopping if Opposing

Left Turn Waiting B
% Stopping if No LT 84.74%
ORIENTATION AND LANE EB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 0 0
Left/Thru Lanes 1 1 0 0
Thru Only Lanes 0 0 0 0
Right/Thru Lanes 1 1 0 0
Right Turn Lanes 0 0 0 0
Left/Thru/Right Lanes 0 0 1 1
Left/Right Lanes 0 0 0 0
Total Lanes 2 2 1 1
State and Federal Routes GA 9/US 19 GA 9/US 19 None None
Functional Classification Minor Arterial Minor Arterial Local Local

Figure D.50 14th Street and State Street Traffic Conditions and Geometry
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INTERSECTION Fowler and 5th/Ferst Equivilent Hourly Traffic Volumes

STATUS & FLASH MODE Malfunction Red/Red Actual volume from first 60 min. of video OR adjusted volume for videos less than 60 min.

CITY/COUNTY Atlanta/Fulton

DATE December 1 ¥ 2006
DAY Friday

START TIME
END TIME E 63 213 71
LIGHT CONDITIONS Daylight
WEATHER J i %
32|:, N ‘ZI 44
Eastbound
151 E» ¥ x 126
3
63 E‘ 'ZI
Major Volume for Duration of Video
Major Volume - first 60 min OR scaled up (First 60 Min.)
Minor Volume for Duration of Video
Minor Volume - first 60 min OR scaled up (First 60 Min.)
Minor:Major Volume Ratio
Video Length in Minutes
Percent Time Minor Vehicle Present
5 o ajo eet Approa # ajo eet Approa # o eet Approa # (o} eet Approa # otal o
B B B B e g
START END LT TH RT LT TH RT LT TH RT LT TH RT ehicle
12:20 12:25 2 5 3 6 11 5 1 9 3 2 3 4 57
12:25 12:30 1 5 5 5 12 3 4 11 5 1 11 2 65
12:30 12:35 0 11 5 7 13 3 2 8 4 3 13 4 73
12:35 12:40 4 6 2 6 12 8 4 16 8 2 8 2 78
12:40 12:45 0 3 1 7 20 2 1 15 6 1 13 1 70
12:45 12:50 3 14 2 8 17 5 2 13 4 0 8 4 80
12:50 12:55 1 9 3 4 24 10 4 12 2 7 12 5 93
12:55 13:00 3 9 0 5 23 7 3 8 6 1 12 4 81
13:00 13:05 4 17 4 6 27 6 2 10 5 3 12 5 101
13:05 13:10 7 14 3 4 20 3 5 15 7 2 9 2 91
13:10 13:15 5 5 1 5 18 3 2 23 6 2 8 6 84
13:15 13:20 2 12 0 8 16 8 2 11 7 3 14 5 88
13:20 13:25 1 7 3 1 3 2 4 8 3 1 11 4 48
OTA 6 6 6 9 66 8 48 009
OPP B B B B
LT TH RT LT TH RT LT TH RT LT TH RT
Total # of Stops 32 114 24 62 196 45 36 155 60 28 132 41
T 00:06.4 | 00:05.8 | 00:04.2 | 00:04.8 00:04.5 00:03.6 | 00:09.1 | 00:08.0 | 00:05.3 | 00:07.1 | 00:05.5 | 00:03.6
00:05.7 00:04.5 00:07.5 00:05.3
Max Stop Time 00:18.0 [ 00:26.0 [ 00:16.0 | 00:11.0 [ 00:17.0 | 00:13.0 | 00:28.0 | 00:41.0 | 00:20.0 | 00:15.0 | 00:15.0 [ 00:12.0
% of Vehicle Stopping 96.97% | 97.44% | 75.00% | 86.11% | 90.74% | 69.23% | 100.00% | 97.48% | 90.91% | 100.00% | 96.35% | 85.42%
93.41% 85.84% 96.17% 94.37%
% of Platoon Stopping 100.00% | 98.26% | 85.71% | 91.04% | 93.63% | 84.00% | 100.00% | 97.40% | 93.65% | 100.00% | 96.97% | 86.96%
96.57% 91.59% 96.65% 95.00%
%% Stopping if Present 96.55% [ 97.03% [ 77.27% | 87.23% | 91.23% | 76.00%
94.08% 87.69Y
L 100.00% [ 100.00% | 70.00% | 84.00% |  88.89
% Stopping if Absent 90.00%

% Stopping if Opposing
Left Turn Waiting
% Stopping if No LT

80.00%

ORIENTATION AND LANE NB
CONFIGURATION wards Camera Away From Camera
Left Turn Lanes 0 0 1 1
Left/Thru Lanes 0 0 0 0
Thru Only Lanes 0 0 0 0
Right/Thru Lanes 0 0 1 1
Right Turn Lanes 0 0 0 0
Left/Thru/Right Lanes 1 1 0 0
Left/Right Lanes 0 0 0 0
Total Lanes 1 1 2 2
State and Federal Routes None None None None
Functional Classification Local Local Local Local

Figure D.51 Fowler and 5th/Ferst Traffic Conditions and Geometry
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