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Traffic Circle Peer Review- Portland, Oregon

EXECurIVE SUMMARY

Traffic circles have been an integral part of the City of Portland's Neighborhood Traffic

Management Program (NTMP) for approximately five years. The NTMP has utilized

traffic circles as a device to help meet the progriun objectives of better man&.ging traffic on

local streets. Specifically, traffic circles are used to reduce vehicle speeds and eliminate

very fast vehi~es on locafreiiidential streets. They are trequently chosen over other

devices because they do not divert truly local traffic and do not restrict access to adjacent

streets or land uses.

The City of Portland is just one of many cities throughout the United States and Europe

-employing traffic circles in this manner. Experience in these cities indicates that traffic

circles are effective in reducing vehicle speeds and can reduce the number end severity of

intersection accidents. However, the actual impact of these traffic circles and their

potential effect on traffic speeds and intersection safety have not been previously

evaluated in the City of Portland.

Several meetings were held with NTMP staff to define the role and scope of this peer

review evaluation. The following tasks were·conducted as· part- of this peer review fa!'

evaluating the effect of the NTMP traffic circles on vehicle speed and traffic safety:

1. Develop a method to evaluate how vehicles travel around traffic circles and

determine if these speed profiles vary by any key traffic circle design elements.

-iv-



Traffic Circle Peer Review- Portland, Oregon

2. Analyze changes in mid-block vehicle speed data that were collected before and

after traffic circles were installed and determine if these ch8.I"goes differ by any key

traffic circle' design elements.

3. Analyze changes in the number and severity of accidents that occurred after the

installation of traffic circles.

4. Observe traffic at each of the traffic circle sites under day time and night time

conditions and assess their operational, visibility, and safety characteristics.

The results of this peer review study have clearly demonstrated that overall these traffic

.circles are successful at reducing the number of vehicles traveling at high speeds (30-35

mph) on residential streets. On lnany of these residential streets, 15 percent or more of

the vehicles routinely exceeded 35 mph. After traffic ~es were installed, vehicles rarely

exceed 35 mph. The new larger circles (12 foot radius) appear to reduce vehicle speeds

more than smaller traffic circle islands.

Moreover, this peer review analysis found that trafac, circles haved.ramati~y reduced, if

not almost eliminated, reported accidents, especially multi-vehicle collisions. Overall,

once traffic circle were installed the monthly rate of reported accidents decreased by 58

percent. For comparison, a special analysis of "control" intersections that are nearby the

intersections that had traffic circles installed was conducted to verify that this reduction

in accidents could not be attributed to other extraneous factors. This analysis found that

during the same period that reported accidents dramatically decreased at intersections

with traffic circles, reported acciden,ts increased 6 percent at these nearby control

intersection. It should be also noted that traffic volumes at intersections with traffic

circles did not significantly change once the circle was installed.

)----------------------------------
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Traffic Circle Peer Review- Portland. Oregon

Observations at the traffic circles installed by the NTMP found vehicles did not have any

significant problems negotiating around the islands. However, their nighttime visibility

can be improved. Several specific recommendations, including upgrading traffic circle

delineators and signs, are detailed in this report. In addition, the City of Portland should

establish a program of routinely inspecting these traffic circle intersections to assess their

condition and "operating characteristics during both daylight and nighttime conditions.

Traffic circle inte:-\eCtion8""Shcrahhdstrbe iDspectedaft.et" an accident occurs in its vicinity.

-vi-



Traffic Circle Peer Review- Portland, Oregon

INTRODUCTION

Traffic circles have been an integral part of the City of Portland's Neighborhood Traffic

Management Program (NTMP) for approximately five years. The NTMP has utilized

traffic circles as a device to help meet the program objectives of better managing traffic on

local streets. Specifically, traffic circles are used to reduce vehicle speeds and eliminate

very fast vehicles on local residential st.-eets. They are frequently chosen over other

devices because they do not divert truly local ,traffic and do not restrict access to adjacent

streets or land uses. In addition, traffic circles are often installed at a series of two or

more adjacent intersections with the intention that a corridor will be created in which

drivers will maintain the slower speeds mandated by the traffic circles. In general, traffic

circles are readily accepted by nearby residents and are perceived as being successful at

reducing speeding along local streets. Howevt!r, the actual impact of these traffic circles

) and their potential E:3'ect on traffic speeds and intersection safety have not been

previously evaluated in the City of Portland.

The City of Portland is just one of many cities throughout the United States employing

traffic circles in this manner. Seattle, Washington has had an ag-gressive program of·

installing traffic circles for residential traffic control for many years, installing circles at

over 200 locations. (Ref. 1) Their experience indicates that traffic circles are very effective

in reducing high vehicle speeds, but do not necessarily reduce traffic volumes. Moreover,

Seattle experienced a dramatic reduction in the number and severity of accidents in the

vicinity of these traffic circles. In addition, almost all traffic circle locations were readily

accepted by the local community and citizens perceived that their neighborhood street was

quieter and safer with the circle even though they did not accomplish their original goal

which was to reduce traffic volumes. The NTMP traffic circle installation program is

based largely on the Seattle program.

-1- Introduction



Traffic Circle Peer Review- Portland, Oregon

Traffic circles are commonly used in European countries, particularly Great Britain, as a

traffic control measure at major intersections instead of four-way stop control or traffic

signals. (Ref. 2) The experience of these countries is that traffic circles can be used very

successfully in these circumstances and relatively high levels of service and capacities can

be achieved. As in Seattle, dramatic reductions in accidents accompanied the installation

of traffic circles.

Given the positive experience with ·traffic circles in Seattle and Europe, this study was

initiated by the City of Portland to better understand how their NTMP program ofr .

instBJJing traffic circle affects both speed and safety characteristics on neighborhood

streets. Kit~& Associates, Inc. (KAI) was retained by the City to assist in defining a

technical approach for evaluating the effects of traffic circles on speed and safety

characteristics. Further, KAI conducted a peer review of the NTMP traffic circle locations

by analyzing speed data collected by the City, assessing the changes in accidents

accompanying the installation of traffic. circles, and conducting an overall safety review of

the traffic circles locations under both day time and night time traffic conditions. This

report details the findings and recommendations of this peer review.

-2- Introduction



Traffic Circle Peer Review- Portland, Oregon

UNDERSTANDING OF THE PROBLEM

Traffic Circle Effects on Speed

Traffic circles are usually installed for the purpose of reducing speed. However, from a

neighborhood perspective, speed is a broadly defined term ,that can have many

connotations. For example, residents are probably not as concerned about the speed of all

vehicles, but focus on those vehicles traveling above a certain threshold speed.

Additionally, they are probably more concerned about vehicle speeds along their street,

including mid-block speed characteristics, than simply a single spot speed at the specific

location where the traffic circle may be installed. By their design, traffic circles affect

speed by forcing a through vehicle to change its travel path to go around the circular

iSland (See Figure 1). AI:. drivers go around this island, they will slow their speed to limit

) lateral acceleration and side forces that he experiences. (Lateral acceleration equals

(velocity*velocity)/path radius.) Traffic circle design (i.e. island radius), therefore, can

playa significant role in how speeds are affected.

However, because there is a wide range· of vehicles that a traffic' circle: must accommodate,

it may be possible for astute drivers to reduce their lateral acceleration by adjusting their

vehicle path to be as straight as possible as they travel around the circle. This can be

done by moving the vehicle to the right, particularly on wide streets with parking, but no

parked vehicle present. Also, many high performance sports cars are designed to

accommodate small sharp turns and have better suspension systems to limit the lateral

acceleration forces the driver experiences.

It is our hypothesis that traffic circles will affect the speeds of most vehicles. Traffic

circles should at least limit the number of vehicles traveling at relatively high speeds,

.while having little or no effect on lower speed vehicles. AI:. a result, traffic circles should

)
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also reduce the range of speeds as well as the variance in vehicle speeds. The

effectiveness of a traffic circle in lowering speeds should djminish as a vehicle's distance

from the circle increases. However, if a street contains a series of traffic circles, drivers

will have little incentive to increase their speeds significantly higher than the speed

needed to comfortably negotiate around the circle. Ifdrivers choose to ignore this, they

will accelerate as they travel away from the first traffic circle, only to have to significantly

decelerate to.negotiate. 8I'OWld~the-nezt,Jcil'ele~"'"'''"'' ..

Other site specific or extraneous factors could influence the effectiveness of traffic circles

in reducing speeds. For example, vehicle speeds could vary significantly by the time of

day. Vehicles during peak commuting hours may be very reluctant to reduce their speeds

because of the perceived urgency of their trip. Also, these drivers would typically travel

the street daily and are likely to accumulate a great deal ofexperience negotiating the

traffic circle. Drivers during other times of the day or those who are l1Df.amiliar with the

area may be more careful driving around a traffic circle and they may tend to significantly

reduce their speeds. In addition, there are many environmental situations, such as poor

weather, during which all drivers will limit their speeds. Consequently, in these

situations traffic circles will have little impact vehicle speeds.

. ,
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Traffic Circle Peer Review- Portland, Oregon

Traffic Circle Effects on Safety

& detailed earlier, a review of the existing literature reveals that traffic circles have

dramatically reduced the number of accidents and their severity. The basic principle ma~'

lie in the faet that a traffic circle reduces the number of vehicle conflict points at an

intersection. As shown in Figure 2a, a typical four way intersection has at least 21

conflicting traffic movements;""mcontrast;··Figcre-·2b shows that there are only 8

conflicting traffic flows with a traffic circle. In addition, with a typical 4-legged

intersection, there may be some problems with minor street traffic not giving the right-of­

way to main street traffic. Although minor street traffic should yield to main street

vehicles, they may try to cut in front of main street vehicles or misjudge gaps in main

street traffic. With a traffic circle, the special nature of this island may elicit additional

caution on the part of minor street traffic. Also, because of the curved route of main

street traffic around the traffic circle, minor street traffic will stop further back from the

intersection and has to carefull) consider their decision to proceed.

Thus, based on above, traffic circles appear to address Iqany of the hazards that may lead

to multiple vehicle crashes. However, by their very nature, a traffic circle may represent

a fixed object hazard and measures should.be taken to make the circle.island visible and

"forgiving" ifit is struck by a vehicle. The tradeoffin installing traffic circles may be a

reduction in multiple vehicle crashes that may often result in injuries against an increase

single vehicle fixed object crashes that may not be so severe. To address any safety

problems that traffic circles may represent the City of Portland has taken several actions.

First, they install advance traffic circle warning signs that also typically include a travel

speed. In addition, for. each approach, standard "three arrow" regulatory traffic circle

signs are installed on the circle itse1!. To improve the traffic circle's conspicuity, reflective

markers are placed along the circumference of the circle island and vegetation is planted

in the middle of the island. This vegetation varies from low shrubbery to 6-8 foot trees.

-6- Urukrstanding tM Problem
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It should also be noted that, as shown in Figure 3. two general types of traffic circle

islands were constructed. The older type is a simple raised circular island. The new typ.

of island consists of a slightly larger circular outer island "lip" with an additional

concentric ring/curb. This new design also makes the middle of the island higher than the

older design. The City's experience with these older islands indicated that some drivers

were not turning sharp enough and their vehicle's tires would rub against the island. The

purpose of this newer design is to make the island more conspicuous and make it more

difficult for an errant vehicle to mount the traffic circle island. Instead, the larger initial

curbllip of the newer design should help drivers recognize the outer edge of the ci.rcle.

Furthermore, if the curb of the traffic circle is struck by a vehicle, the newer design .

should be better at redirecting the vehicle along its path and way from the center of the

_ island.

) Like speed characteristics, there may be other site specific or environmental factors that

playa role in determining how traffic circles affect safety and accidents.

)
-9- Understtmding the Problem
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Traffic Circle Peer Review- Portland, Oregon

PEER REVIEW METHODOLOGY

Several meetings were held with NTMP staff to define the role and scope of this peer

review evaluation. The following tasks were conducted as part of this peer review for

evaluating the effect of the NTMP traffic circles on vehicle speed and traffic safety:

1. Develop a method to evaluate how vehicles travel around traffic circles and

determine if these speed profiles vary by any key traffic circle design elements.

2. Analyze changes in mid-block vehicle speed data that were collected before and

after traffic circles were installed and determine if these changes difi'er by any key

traffic circle design elements.

3. Analyze changes in the number and severity of accidents that occurred after the

installation of traffic circles.

. 4. Observe traffic at each of the traffic circle sites under day time and night time

conditions and assess their operational, visibility, and safety characteristics.

The City of Portland provided KAI with the specific design characteristics and installation

dates for all of the traffic circles.

)
-11- Peer Review Metlwdology
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Speed Profile Study

Traffic circles have an effect on vehicle movement over distance that is not constant. A

vehicle negotiating a traffic circle is in a continual and dynamic process of either

decelerating or accelerating. For this reason, it is appropriate that speed characteristics

be evaluated in terms of a speed profile. Speed profile data provide a graphical depiction

of speed characteristic'fdr velllcl'e'S·'approach.ing and departing traffic circles (See' Figure

4). This speed profile data will allow for evaluation of a circle's effect on vehicle speed over

a range of locations along the roadway in relation to the circle itself. The traffic

observation and data reduction for this task were performed by City of Portland staff at

16 different intersections shown in Table 1.

As shown on Figure 4, the speed profile data was collected by dividing the approach and

departure to a traffic circle into eight segments of approximately 50 feet in length. By

way of a series of flash boxes or milTors set up at the nine points defining the eight

segments, data collection personnel used a lap top computer to record the time it took a

vehicle to traverse each segment.

Angled mirror "flash" boxes were used ,to indicate that a. vehicle had, passed, a specific

point. The primary component of a flash box is a reflecting device (i.e., a mirror). As a

vehicle passes the device, it creates a flashing image on the mirror that can be seen for

some distance. These devices and procedures have been used for many years to conduct

simple speed studies. Tests were conducted with City of Portland staff to confirm the

validity of this method.

-12- Peer Review Methodology
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Traffic CirclR Peer Review- Portland, Oregon

This data collection method did have somt: limitations. First, to set up the flash boxes and

verify its operation took considerable time. As a result, most of th~ vehicles that were

observed were during the late a.m. peak to mid-day hours. The drivers of these vehicles

would typically not be pressed for time as peak hour commuters woulc be. Second, the

data was limited to isolated vehicles. If any other vehicles were in the area of the flash

boxes, it was difficult to distinguish which flashes were caused by the subject vehicles

versus the flashes caused by the second vehicle. The data collectors estimated that they

could only collect speed profiles for 50 percent of the vehicles that traveled through a

traffic circle. Finally, it should be realized that only one side (either the approach or

departing) side of the traffic circle could be observed at a given time. Thus, the vehicles

. that defined the speed profile for the approach direction were not necessarily the same

vehicles that defined the departure speed profile. This should have little effect on the

results of these speed studies because these observation were typically taken on

; consecutive days and at approximately the same time so that to a large extent the same

vehicles were observed.

One characteristic that may playa significant role in vehicle move~ent through a traffi.c

circle is the presence of parked vehicles within the traffic, circle maneuvering area Most·

of the streets involved in this study were wide enough to permit on-street parkinE;. IT a

parked vehicle was present, it would force an approach vehicle to travel in the center of

its lane and then travel a circular path around the circle. To accomplish this, a vehicle

would be forced to slow down to the design speed of the traffic circle. However, if a

parked vehicle was not present, an approaching vehicle could move to the right of the

street and attempt to travel a less curved, if not straight, path around the circle. If this

was the case, a vehicle may not have to slow down much to negotiate through the traffic

circle. A similar situation occurs when there is a vehicle parked on the far side

(departure side) of the traffic circle. If a parked vehicle is on the far side of the circle, the

through vehicle is forced to travel a complete circular path around the traffic circle. If

)-----------------------
-15- Peer Review Methodology



Traffic Circle Peer Reuiew- Portland, Oregon

there was not a parked vehicle on the far side, a through vehicle can travel away from the

traffic circle in a straight path and start its acceleration. The presence of parked vehicles

was noted during this data collection, but it was difficult to segregate this phenomena

from the data.

As part of the NTMP, midblock speed data are sometimes collected to identify if', in fact, a

speeding problem exists on a particular street. In addition, if the mid-block speeds were

initially taken, these measurement are collected at or near the same location again after

the traffic circle is installed.. Table 2a shows the intersections for which this data was

available. KAI's peer review examined changes in vehicle speeds between these two

measurements. In some cases, the "after" speed measurements were taken specifically

for this peer review evaluation. Table 2b shows which intersections were involved in this

special study. Mid-block speed data are not available for all the intersections where

traffic circles were installed, but almost all the corridors are represented in this data. As

mentioned previously, traffic circles were often installed as a series, but the corridor was

identified as a high speed corridor by observing speeds :at only: one location.:·. This data

were collected by mechanical devices via-tubes tha£ ~ere typic8.lly placed 100-250 feet

from an intersection. These data were summarized into speed categories (e.g. 29-32 mph,

33-36 mph, 37-40 mph, etc.) and by hour.

From this data KAI was able to compute several measures including the average speed,

the distribution of vehicles exceeding a particular speed, and a percentile speed which few

vehicles exceed. As discussed earlier, traffic circles should have little effect on slower

vehicles because they can maintain-this lower speed regardless of the installation of the

traffic circle. Consequently, a change in the average speed along a street actually reflects

-16- Peer Review MethodoZoD
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a reduction in the number of relatively fast vehicles. As a result. although the average

speed will be reduced. this measure does not communicate the nature of changes in

vehicle speeds that occur after a traffic circle is installed. The main focus of this analysis

was the change in the distribution of vehicle speeds. in particular the 85th percentile

speed of vehicles along the street by time of dB.y (a.m. peak, mid-day, p.m. peak, and night

time). Figure 5 shows· a-..hypothetical,etttIratative· distribution of vehicle speeds that are

likely to occur with and without a traffic circle. For a given speed (x axis), the lines in

this figure show the percent ofvehicles that were traveling at this velocity or slower

(yaxis). After the circle is installed. the distribution ofvehicle speeds should shift to

lower values (to the left on Figure 5). In addition~ the variability in vehicle speeds, which

is indicated by the length of the lines in Figure 5. will decrease. To simplify comparisons

of changes in the distribution of vehicle speed that occurred with the installation of traffic

circles. differences in the 85th percentile speed (speed which only 15 percent of drivers

exceed) will be examined in detail. This percentile measures the higher portion of the
)

vehicle speed distribution and has traditionally been used by traffic engineers to set speed

limits and/or represent the unusual driver.

Finally. as a byproduct of this data collection, KAI was.alspable to estimate average daily
. ...

traffic (AnT) volumes. although these volumes can vary significantly by day of week and

time of year. These AnT volumes were compared to determine if traffic may have

diverted once a traffic circle was installed.

-17- Peer Review Methodowgy
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Accident Trends

Since most traffic Circles in the City of Portland have been constructed within the last

four years, the City's recently computerized database of reported accidents from the

Oregon Department of Motor Vehicles was used to assess the effect of traffic circles.

Specific information on reported accidents was obtained for 'a' three year period before

circle construction and·for the full time period since construction. At some locations, the

City of Portland conducted a preljminary test of neighborhood acceptance of traffic circles

by constructing a temporary island with ban-els. The few accidents that may have

occurred during this period were not part of this peer review evaluation. These accident

summaries contained the accident type, location, time of day, and severity, as well as

several other characteristics. Because anyone intersection will not have a large number

of accidents, the intersections were grouped into corridors such as along N.E. 21st Avenue

or along S.E. Lincoln Street.

It should be noted that this analysis is confined to only reported accidents, typically $400

or more property damage or an injury. However, there may be a number of accidents that

go unreported either because they do not meet these criteria or because. the persons

involved chose not to comply with Oregon law. KAI cannot estimate the number of

accidents that go unreported. However, KAI's analysis did attempt to control or account

for fluctuations in accident trends or other extraneous events that may have occurred in

the vicinity of these traffic circles which would include changes in how or if people report

accidents. This was done by also assessing accident trends at comparable intersections

that were located near the ones where traffic circles were installed, but these "control"

intersections remained unchanged during the entire study period. Most of these control
I

intersections were just prior to or adjacent to the intersection with a traffic circle.

Consequently, if there were significant factors that affected the accident trends in the

corridors with traffic circles, then these same factors would affect these control locations.

-21- Peer Rev~w Methodology
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For example, if a nearby construction project forced traffic into a corridor with traffic

circles, there is a chance that accidents might increase due to these additional vehicles.

However, these additional vehicles would also travel through the control intersections and

they will also experience this increased accident risk. By anal)'zing the change in

accidents at the locations with traffic circles as well as at these nearby control locations,

KAI's analysis·,wil1~tben.,aocou.n't-fol!,-the effeet~f,extr8Jileousfactors that might influence .

accident trends such as changes in patterns of the under reporting, unusual weather, etc.

However, there is no way that this analysis can account completely account for all

. unreported accidents that may have occurred before or after traffic circles were installed.

Intersection Observations

KAI engineers visited each of the traffic circles and observed traffic operations under both

daytime and nighttime conditions. Most the corridors with several traJlic circles were

actually observed for several h"Jurs. During these visits, general assessments were made

of regarding the traffic operation might be influenced by the circle's location, design (e.g.

radius), visibility, and safety characteristics. After an initial set of observations, several

of the problematic circles were revisited at night with an illumination engineer from the

firm of R&W Engineering, Inc. to take specific light measurements and discuss potential .

improvements to circle visibility. A final set of nighttime visits to several of these

problematic circles was made with KAI engineers, the illumination engineer, and City

staff to review the findings and recommendations made from the earlier visits. It should

be noted that during all of these visits the primary focus was the perception and visibility

of traffic circles for main street traffic. Some observations were made from the side

street, but this was not done on a systematic basis because most of these streets are

lightly traveled and are stop controlled at the traffic circle.
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RESULTS AND FINDINGS

)

This section presents the results and findings for each of the tasks that were performed

for this peer review. Each of these tasks are' further categorized by issues that were

addressed or. individual task components-...

Effect on Vehicle Speeds

A£. detailed earlier. two sets of vehicle speed data were obtained by the City of Portland

for this peer review effort. The first set of speed'.data is individual vehicle speed profiles

collected for vehicles traveling around a specific traffic circle. The second data set consists

of midblock speeds that were collected at a group of intersections both before and after

traffic circles were installed. Traffic circles will limit the speeds vehicles can travel and

thus will primarily affect faster vehicles. To evaluate the effect of installing these circles

the key measures of effectiveness analyzed were the effect of traffic circles on the

distribution of vehicle speeds, in particular reductions in the number of relatively fast

vehicles. A detailed analysis of changes in the 85th percentile speed values was also

performed. This percentile is the speed at which only 15 percent of drivers will exceed

and has traditionally been used by traffic engineers to set speed limits and/or represent

the unusual driver. Additional analyses were conducted to determine if specific

intersection or traffic circle characteristics influenced these results.

Traffic Circle Speed Profiles: Figure 6 presents the results of the speed profile data

categorized by traffic circle radius. Without the traffic circles, the 85th percentile speeds

would be about 35 mph as shown on this figure. The trend lines in this figure show that

at the extreme upstream and downstream points the average 85th percentile speeds

appear to be similar regardless of traffic circle size. However, as vehicles go through the

traffic circle the 85th percentile speed was approximately 3 mph lower at wider circles.

This indicates that the larger radius circles force vehicles to travel at lower speeds, but
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that this effect dissipates once the vehicle is 200 feet or more away from the traffic circle.

Figure 7 presents the individual traffic circle speed profiles where the circle radius was

approximately 12 feet. Most of these speed profiles are very similar. Figures 8 and 9

present the speed profiles for smaller traffic circles. In contrast to the results in Figure 7,

these profiles vary substantially. About half of these traffic circles had significantly lower

85th percentile sp~cJs a1ongJ.4eirapp~~c1L(helo.w.SO.mph)..than at the larger traffic

circles. Based on these profiles, it appears that larger traffic circles are more effective at

consistently reducing the 85th percentile speed. Since the width of the vehicle path

around a traffic circle is about the same regardless of the size of the circle, the larger the

radius the slower vehicles will have to travel around the circle. By traveling slower

around the circle, drivers limit their lateral acceleration.

-24-
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Mid-Block Vehicle Speeds: Figure 10 shows the change in the cumulative distribution

of mid-block vehicle speeds with and without a traffic circle along the NE 21st Avenue

corridor. This plot was chosen as being representative of the general results of this

analysis. One of these compariSons were made for each of the traffic circle corridors

studied and are included in Appendix A The results in this figure clearly show that after

the circle was installed the distribution of mid-block, vehicle speeds shifted significantly to

the left indicating that speeds have been reduced. For example. without the traffic circle

about 60 percent of vehicles were traveling 33 mph or less along this corridor. After the

traffic circle was installed, 60 percent of the vehicle were traveling at 28 miles or less.

Notably, the difference in the two distributions at the lower speeds. such as 25 mph. is

less than at higher speeds. such as 35 mph. This is consistent with our assumption that

traffic circles will have a larger impact on faster vehicles. Finally. it should be noted that.

as indicated by the length and slope of the lines in this figure as well as those included in

Appendix A, the majority of vehicle speeds occur in a much smaller range after a traffic

circle is installed. Vehicles traveling along this corridor have more uniform speeds after

the circle is installed. From analysis of specific data at study intersections, the variance

in mid-block speeds decreased at least 20 percent after a traffic circle was installed. A

reduction in the variability of vehicle speeds is generally 'considered; by traffic engineers as,

beneficial for traffic operations and safety.

Another way to view this same result is shown in Figure 11. The bars in this figure show

the percent of vehicles traveling in a specific range of speeds with and without traffic

,.circles. These comparisons can also directly answer the question of what percentage of

vehicles are traveling at a particular speed and how the traffic circle has changed the

pattern of mid-block speeds. Again. the results shown in Figure 11 are along the NE 21st

Avenue corridor and the graphs for the other corridors are in Appendix A The trends of

the bars in Figure 11 show that without a traffic circle. over 50 percent of vehicles were

traveling 31-35 mph and an additional 4 percent were traveling at higher speeds.

. .i

-29- Results' and Findings
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,In contrast, with a traffic circle, only 35 percent of vehicles were traveling 31-35 mph and

only 3 percent were t1 aveling higher than this. Notably, there was only a small change in

the percent of vehicles traveling 21·25 mph. Thus, most of the shift in vehicle speeds were

drivers reducing their speeds from 31-35 mph to 26-30 mph. This same trend was true

along the other corridors as shown on the figures in Appendix A. These figures

demonstrate that traffie,wclesve--effectiwitrreduei:n.g'the number of vehicles traveling

above 30 mph by at least 50 percent. At about half of the study intersections, the

number of vehicles traveling 26-30 mph were also reduced. These finding suggest.that

traffic circles can be effective at reducing vehicle speeds, even as low as 26-25 mph. Thus,

if the "speeding probl~m" along a conidor is vehicles traveling at 20-25 mph, then traffic

circles should not be installed because they will probably not reduce vehicle speeds below

this level.

To further anal~'ze changes in mid-block speeds by specific intersection characteristics,

changes in the 85th percentile speeds were evaluated in detail. This value indicates the

syeed which is exceed~dby only 15 percent of vehicles. The trends already noted will be

directly reflected in this analysis of 85th percentile speeds. By limiting this analysis to a

single measure, the analysis is simplified and other factors such as traffic circle design

can be examined.

An initial analysis of changes in mid-block 85th percentile speeds before and after traffic

circles were installed revealed that vehicle speeds and volumes vary significantly

throughout the day. Consequently, it may not always be appropriate to summarize this

measure for an entire day. For example, it may be that once a traffic circle is installed at

a particular intersection, mid-block speeds decrease slightly (1-2 mph) during the mid-day,

p.m. peak and night periods, but during the a.m. peak period speeds decrease

dramatically (10 mph). If these changes are combined into a single daily measure, it is

possible that this value ~ould indicate that the traffic circle had little effect (2-3 mph).
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Since the traffic during the a.m. peak period is typically only 10 percent of the daily

traffic volume, the large decrease during the a.m. peak hour could be masked by the

smaller decreases that occurred during most of the day. To account for t.h.is situation,

85th percentile speeds were calculated for the a.m. peak. mid-day (noon), p.m. peak and

night time (after 9 p.m.) periods. In addition, these percentiles were computed for both

directions of traffic (eastlwest or north/south). Thus, .for -each location studied, eight 85th

percentile mid-block speed measures were computed.

Figure 12 presents the results of the mid-block speed analysis for all locations studied

categoraed by their 85th percentile vehicle speed prior to installing the traffic circle.

These results demonstrate that speed reduction at traffic circles does vary by time of day.

Overall, the change in 85th percentile speed ranged from 4-6 mph, with the largest speed

reductions occurring during the a.m. peak period. The results in this figure also show

that intersections with higher initial 85th percentile speeds experienced larger reductions

in faster vehicles. Similarly, Figure 13 shows that greater reductions in 85th percentile

speeds occurred at the larger diameter traffic circles. These findings are consistent with

the speed profile results. It should be noted that although the street blocks in the vicinity

of most of these traffic circles are only200-aOO -feet" long SO" that the "mid-block" speeds are

really only 100-150 feet away from the intersection. Appendix A contains similar graphs

for each traffic circle location studied by direction of travel and time of day. The results

in these figures show that in almost all circumstances 85th percentile speeds did decrease,

particularly during the night time.

The implication of all these findings is that once a traffic circle is installed, the number of

vehicles traveling at faster speeds, typically 35 mph or higher, were drastically reduced.

In fact, for most locations only a 2-5 percent of vehicles, were observed traveling at speeds

greater than 35 mph after the installation of a traffic circle, compared to 15 or 20 percent

prior to the circle being installed.

Results and FindiTl8s
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Vehicle Speeds Along a Corridor: An additional analysis was conducted with the mid­

block speed data to determine how vehicle speeds vary as they travel through a series of

traffic circles. Intuitively, one might expect that as a vehicle travels through a series of

intersections with traffic circles that drivers will reduce their speeds through the corridor

to adapt to the speed mandated by the circles. Figure 14 presents the results of this

analysis for.one of the corridors,.a1ongN.E•.21st..Avenue'd The top graph shows that as.

vehicles traveled northbound .through the traflic circles during the a.m. peak hour, the

85th percentile spee~ of vehicles approaching the second circle (at location y) was lower at

the first circle (at location x). However, during the p.m. peak period this trend did not

occur. In contrast, during the p.m. peak period the 85th percentile speed at the approach

to the second circle Gocation y) was slightly higher than at the first circle Gocation x).

The results for other corridors are in Appendix B and they also show mixed results. Since

this data was collected for only a few situations it is difficult to interpret these results.

However, in all'of the circumstances, it should be kept in mind that the 85th percentile

approach speeds at all of these locations are significantly lower than speeds before the

circles were installed.

Recommendations: The City of Portland should continue its progressive program

of installing traffic circles to reduce vehicle speeds- along residential streets.' The' ,

analyses of vehicle speeds clearly show that traffic circles are effective in reducing

the number of vehicles traveling a higher speeds (35 mph or higher). Prior to the

installation of traffic circles, at least 15-20 percent of vehicles traveled at high

speeds on these residential streets. With traffic circles, very few vehicles traveled

at these high speeds. At some locations, the number of vehicles traveling 26-30

mph were also reduced. Based on these findings, traffic circles should be used to

address "speeding" on residential streets where many vehicles are exceeding 25-30

mph. The newer larger diameter traffic circle designs were most effective in

reducing speeds and should continue to be the design of choice.
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Effect on Traffic Safety

Reported Accidents: Table 3 presents the number and rate of reported accidents that

0CCUJT8d prior to and after the installation of traffic circles along the major street

corridors in this study. In addition, this table also shows the number and rate of reported

accidents that occurred"'at nearbyconttol"iiitersectioJiS that remained unchanged
. .

throughout the comparison periods. The overall reductions in monthly accident rates are

shown in Figure 15. These results clearly show that the installation of traffic circles have

almost eljminated reported accidents. Overall, the average monthly rate of reported

accidents at these major corridors where traffic circles were installed was 0.38 accidents

per month prior to the traffic circle compared to 0.16 per month after the circles were·

installed, a 58 percent reduction. In contrast, the average rate of reported accidents at

control intersections was 0.31 accidents per month during the before period compared to

0.33 accidents during the period after the traffic circ1eswere installed, a 6 percent

increase. The largest reduction in reported accidents occurred along the N.E. 37th

Avenue corridor where the intersection with circles experienced an 84 percent reduction in

their reported accident rate while the accident rate at the control intersections increased

21 percent.
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To examine the possible influence of other factors, Figure 16 shows the average daily

traffic volumes along the main street at some of the intersections before and after the

periods traffic circles were installed. Although there are minor differences in these AnT

volumes, they have not change d.rar\atically at these locations. The only exception to this

is along S.E Clinton Street and S.E. Lincoln Street where traffic diverters were also

installed in conjunction with the traffic circles.

Given the results detailed above, the reduction in reported accidents that accompanied the

installation of traffic circles cannot be attributed to extraneous factors. Rather, these

reductions reflect the better traffic flow and safety characteristics of traffic circles which is

consistent with the findings from Seattle and the European experience.

Table 3 also presents these accident trends by type of accident and severity. Exam;ning

these data, as well as the detailed accident summaries, indicates that traffic circles

primarily reduce multiple vehicle crashes. Most of these were right angle or turning

accidents where one vehicle was moving into the path of another. These types of

collisions might also be attributed to drivers misjudging available gaps in traffic. AB

noted earlier, traffic'circles simplify the 'number ofconflict,points"Bt'an intersection"

primarily right angle and opposing left turn traffic flow con11icts. By their design, traffic

circles reduce vehicle speeds and may also influence drivers to use more caution,

especially side street traffic.
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As a final notet the only drawback to the traffic circles was a small increase in single

vehicle fixed object crashes; in some of these casest the traffic circle was struck. There

has also been evidence of a few unreported crashes occuning where a vehicle struck a

traffic circle island, typically late at night. In at least one insta.ncet the neighbors

observed that the driver had been drinking alcohol. These single vehicle and unreported

crashes tend to be low-dainage·eventst and the vehicle can often be driven away. In

contrastt multiple vehicle crashest.in particular angle collisions such as those that were

occurring at the study intersectionst often resulted in an injury and/or extensive damage .

to the vehicles. These multiple vehicle crashes also typically occurred during day time

hours where they can disrupt traffic along residential streets. Consequently, even though

traffic circles are an object in the roadway, their dramatic effect of reducing multiple

vehicle crashes more than compensates for their small potential to increase single vehicle

crashes. Also, as detailed later, this peer review study recommends several

improvements to the night time visibility of the traffic circle islands that may help

address any potential safety problem that these island represent.

Recommendation: Based on the substantial reduction in accidents at these

intersections, the City of Portland.shouldconsider installing traffic circles as an

accident countermeasure at unsignalized intersections that consistently have a

higher number of reported right angle accidents than other nearby comparable

intersections.

Results and Findings
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Traffic Circle Design: As noted in the main report, there are two general traffic circle

designs. The older design is similar to a typical traffic island. The newer design is e.

larger diameter circle with a curbllip as an outer ring. The City staff as well as our field

observations found that many of older smaller island typically had many tire marks

indicating thatdriv.ers. .had.tr.ouble..identifYing,where ,the,actual edge of the island is.

Also, there were a couple of crashes during which a vehicle went straight across the traffic

island. In contrast, the newer larger islands tended to have few tire marks. Because of

their larger size, they are also more conspicuous particularly during the day time.

Although there are only a few accidents that have OCCUlTed where these new circles have

been struck, the outer lip/curb should be more effective in redirecting vehicles along their

path.

Recommendation: Based on this limited accident experience and the results of

the speed analyses, the City of Portland should continue its use of the newer larger

diameter traffic design with the outer curb rather than the smaller older design.

Other Safety Issues: In general, KAI did not observe any ·unsafe driving situations

while at the different traffic circle locations. However, there are at least three issues that

were of some concern. First, all the street corners, especially the far side curb corner,

should be kept free of unnecessary objects that could be a hazard if struck by a vehicle.

Although, few accidents involved errant vehicles running up on these curb corners, there

was evidence from tire marks that many of these far side curbs have been struck. This

may be difficult to achieve at all locations, but any cost-effective opportunity to remove or

relocate fixed objects from these comers should be explored. Second, although there is a

policy of limiting the distance from the traffic circle that on-street parking can occur, KAY

observed local residents disobeying the parking regulations. Also, at some intersections, it

appeared that vehicles going around the circle came too close to a properly parked vehicle
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such that the restricted no parking area should be increased. The City should review

their policy regarding on-street parking policy in the vicinity of traffic circles and confirm

by actual observation that the no-parking area is sufficient. Finally, although KAI did

limited observations from the minor streets, there was concern that all these minor side

streets should have adequate sight distance which is free of trees, parked cars, and other

obstructions.· .

Recommendation: As part of the City's periodic inspection of all traffic circle

.intersections, they should review the overall safety of their traffic operations

including how vehicles go around the circles and if parked vehicles or fixed objects

on the street curbs might constitute a significant hazard. In addition, an

evaluation of sight distance for drivers on the minor street should be performed.

Adjustments to the parking restrictions or removal/modification of objects that

obstruct adequate sight distance should be made as appropriate.
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Traffic Cirr.le Visibility

Two key issues were considered in our peer review: the long-range and short-range

visibility needs of an approaching driver. As drivers enter a section of roadway with a

traffic circle they need long range guidance to alert them that a circle is ahead and the

distance they will traverse before encountering it. As they get closer, drivers need to

perceive how their path will be altered and what adjustments to their driving behavior

and vehicle speed will be required. As drivers go through the traffic circle, they need to

have specific short-range guidance on w:tw.t path they should follow to enter, negotiate,

and leave the traffic circle.

During daylight hours the traffic circles are very conspicuous. However, some problems in

traffic circle visibility occurred during nighttime hours, and there are several aspects of

) their signing and delineation that could be improved.

Signs: In some areas with mature vegetation, a driver's view of advance warning signs

for traffic circles was blocked by tree branches. Although somewhat visible at during the

daytime, these signs were often difficult to see at night. In addition, some of the three

arrow circle signs placed on the traffic circle island were found to mounted too high and

did not have high-grade reflective sheeting. As a result, the headlights of an approaching

vehicle did not always adequately illuminate the sign's surface. A few signs were also

found to have suffered from vandalism; in some cases, additional arrows or words were

drawn or painted on these signs.

Delineators: Currently, most circles have ~ulti-sideddelineators placed along the

roadway centerline approaching the traffic circle island as well as the along the island

itself. The pattern of delineators on the circle island starts at the center of the rim and

goes around the side of the island following the path of an approaching main street

)
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vehicle. The pUt"J>Ose of these delineators is to provide an approaching driver With long­

range positive guidance during the nighttime about the location of the circle and specific

short range guidance as to the path that he must travel to negotiate around the circle as

well as the physical dimensions of the circle. However, these delineators are visible only

about 100 to 150 feet away. In contrast, some of the traffic circles have been updated

with retro-rel1ective ....catey~detineators that dramatieally. improve the visibility of a

traffic circle. An approaching driver should be able to see thes'! retro-re11&:Uve

delineators 400·500 feet away. In addition to the type of marker, the pattern should be

. revised, as shown in Figure 17, to prOvide a single clear pattern that defines the traffic

circle and the path the approaching vehicle will follow. If there are too many delineators

that go completely around the circle, then these delineators will not provide the specific

guidance and information that drivers need. Furthermore, these delineators should be

retro-rel1ective in the direction of traffic only. At least one of the circles had too many

two-way retro-reflective delineators. This configuration was very confusing and gave the

impression of an awkwardly shaped traffic circle. Finally, in examining existing

delineators at the traffic circles, some were found to be covered with paint or tar from

roadway and lane marking maintenance activities.

Lighting: Appendix D contains a copy of the lighting engineers report. Overall, ·the

illumination provided at traffic circle intersections by the single adjacent street light was

adequate for driver needs. As a general guideline, the lighting engineer recommended

that the traffic circle intersection should have an average of 0.2 footcandles of

illumination, which is in accordance with City ofPortIand standards and IES

recommendations for local residential streets. The illumination engineer also suggested

that it would be a good practice to maintain a minimum level of at least 0.1 footcandles.

ThiS level of illum;nation can be verified with standard ASTM measuring equipment.
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All the traffic circles have at least one street light. Typically, these lights are "cut off'

lamp fixtures. This type of fixture is designed to minimize glare and to spread light along

the street. The range of this light is restricted and much of the light is concentrated in

the vicinity surrounding the fixture. It is used in residential areas to reduce the amount

of light that intrudes on nearby homes. A few of the traffic circles have a drop glass lamp

fixture which'seatters light 'over a wider angle than the cut-off light. Our night time

observations with the illumination engineer and City of Portland staff found that, in

almost all cases, the one light fixture of either type should provide sufficient light at a

traffic circle location. However, the placement of this fixture and the planting of tall

dense vegetation and trees hi the middle of a traffic circle island can degrade visibility.

At a few intersections the street light was placed too far back or On the side street, and

combined with the use of the cut off fixture, caused the circle to be insufficiently

illuminated. Also, at a few circles, particularly along the N.E. 21st and 24th Avenue

corridors, relatively tall dense trees were planted in the middle of the traffic circle island.

As shown in Figure 18, these trees can actually block light from reaching the opposite

side of the circle, or at the least cause shadow patterns, that make it difficult for

approaching drivers to see the far-side curb or pedestrians that may be in this area of the

intersection. Final!)', again along streets, with mature,vegetation, tree branches can block

a light fixture such that the darkest part of the intersection will actually be directly under

the lamp itself.

Other Issues: Although the standard lighting, signing, and upgraded delineators should

be adequate to address both long-range and short-range visibility needs of a typical driver,

there may be ways to further enhance the visibility of the traffic circle island and/or the

path drivers need to follow. For example one of the City's staft'thought that it would be

useful to place additional delineation on the circle, either along its rim or on its side. One

idea was to stripe the rim of the circle. Another idea was to place a retro-reflective arrow

on the side of the circle (see Figure 13). These further enhancements might be considered
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ifcorrectable accidents persist after the traffic circles have been upgraded with retro­

reflective delineators.

Recommendations:

1) As noted above, the delineato1'8 used along the centerline of the roadway and

rim of the traffic circle should be upgraded to one-way retro-reflective delineators

as outlinedfin.Fi.guM'l:7"~",,'. '

2) A systematic review of the night time visibility of each traffic circle should be

conducted to assess the adequacy of the lighting, signing, and potential effect of

vegetation with particular focus on the issues noted in this section. This review

should be performed from the pe1'8pective of both a main street and side street

driver. Furthermore, this inspection and assessment should be conducted at least

on a yearly basis and after roadway maintenance or an accident has occurred in

the vicinity of a traffic circle intersection.

3) IT night time accidents persist at a particular traffic circle location, the City may

want to consider testing other visibility enhancements mentioned in this section.

Pedestrian Safety

Although KAI pel'8Onnel saw few pedestriaris during any of their day or nighttime

observations, pedestrian safety was one of the issues that was of great concern.,

particularly pedestrians crossing the street from left to right on the far side of the traffic

circle. The problem is that a traffic circle diverts a driver's attention to the right side as

he negotiates around the island. Furthermore, depending on the amount and height of

any vegetation, a traffic circle can also block an approaching driver's view of the far left

comer of the inte1'8ection. During the night, pedestrians on the opposite side of at least
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one of the traffic circles along NE 21st Avenue could not be seen at a few of the traffic

circle intersections because of limited illumination due to nearby trees or tall vegetation

in the traffic circle that block the light from the street lamp. Another pedestrian concern

is the fact that main street vehicles going around a traffic circle will be forced toward the

crosswalk. for pedestrians crossing the minor street. Although not directly conflicting, the

main street vehicle and minor street pedestrian will be much closer than if the circle was

not at the intersection.

With all this said, the accident trends do not indicate that pedestrian safety is a problem.

Few, ifany, pedestrian accidents have occurred at traffic circle locations. However, if a

street has a large number of pedestrians or pedestrian is a major concern, then an

appropriate mitigation might be to move the pedestrian cross walk. away from the traffic

circle intersection, maybe even as far as mid-block.. Once away from the traffic circle,

approaching motorists should have little problem seeing pedestrians. Of course, if the

crosswalk is moved to midblock appropriate striping, signing and lighting should be

provided.

Recommendations:

1) As noted previously and in this section on pedestrian safety,' dense and/or taU
vegetation planted in the middle of the traffic circle can obstruct a driver's view of

the circle and nearby pedestrians. As part of their periodic review, the City should

review the types of trees and shrubs that are planted in traffic circle islands and

eliminate or significantly trim back plantings that obscure a driver's vision. In

addition, an arborist should be consulted to identify appropriate types of trees and

shrubs to plant in islands that are less dense and need little maintenance.

2) Ifpedestrian traffic is of concern at a particular traffic circle intersection, the

City should consider moving the pedestrian crosswalks away from the intersection.
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SUMMARY AND CONCLUSIONS

The primary objective of this peer review study was to objectively assess the traffic circles

that have been installed by the City of Portland's Neighborhood Traffic Management

Program <NTMP). The results of this st~dy have clearly demonstrated that overall these

traffic circles are successful at reducing the. number. ofvehicles traveling at high speeds

(3Q.35 mph) on residential streets. On many of these residential streets, 15 percent or

more of the vehicles routinely exceeded 35 mph. After traffic circles were installed,

vehicles rarely exceed 35 mph. The new larger circles (12 foot radius) appear to reduce

vehicle speeds more than smaller traffic circle islands. Moreover, this peer .l-eview

analysis found that traffic circles have dramatically reduced, if not almost eliminated,

reported accidents, especially multi-vehicle collisions. Overall, once traffic circle were

installed the monthly rate of reported accidents decreased by 58 percent. Observations at

the traffic circles installed by the NTMP found that their nighttime visibility can be

improved. Several specific recommendations, including upgrading traffic circle delineators

. and signs, are detailed in this report.
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APPENDIX A:. Results of Mid-Block Speed Analysis

This appendix contains the results of the analysis of the mid-block 85th percentile speeds

for each intersection where a traffic circle was installed.
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Traffic Circle Peer Review- Portland, Oregon

APPENDIX B: Results of Corridor Speed Analysis

This appendix contains the results of the corridor speed profile analysis for several of the

traffic circle corridors where mid-block speed data was available.

)
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Traffic Circle Peer Review- Portland, Oregon

APPENDIX C: Analysis of Reported Accident at Study and Control Intersections

This appendix contains the results of the analysis of reported accidents at intersections

where traffic circles were installed as well as nearby "control" intersections. A few of the

isolated traffic circles, such as along Fremont Avenue did not have any reported accidents

either. before or.after.the traf'fic·circle-was .inatalled.· >~

-80- Appendi:t C
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Comparison of Changes in Reported Accidents with the Installation of
Traffic Circles in Northwest Portland

In.tenectio,.,. with Trof/ic Circle.

Aec:idents Before Installation (1185- 1188)- 0.11 ace. per month

Type of Day Night
Accident

PDQ hUury PDQ lrUury

Single 0 0 0 0
Vehicle

Multiple 3 1 0 0
Vehicle

Aec:idents After Installation (9188- l2I9O)- 0.04 ace. per month

Type of Day Night
Accident

PDQ Injury PDO IrUury
Single 0 0 0 1

Vehicle

Multiple 0 0' 0 0
Vehicle

Nearby Controlln.tenectio,.,.

Accidents (1185- 1188) .. 0.19 ace. per month

Type of Day Night
Accident

PDO hUury PDO Injury

Single 1 0 0 0
Vehicle

Multiple .( 0 0 2
Vehicle

Accidents (9188- l2'9O).. 0.29 ace. per month

'1YPe of Day Night
Accident

PDQ hUury PDQ hUury

Single 0 0 0 0
Vehicle

Multiple 5 2 1 0
Vehicle

Results: Accidents at intersections with traffic circles were redul:ed by 64 percent,
even though accidents at the control intersections increased 53 percent.



Comparison of Changes in Reported Accidents with the Installation of
Traffic Circles along SE 13th, 14th & 15th Street

Inte,..ectiom with Traffic Circle.

Accidents Before Installation (&'85- &'88}c 0.67 ace. per month

Type of Day Night
Accident

PDO PDO Il\iuryIl\iury

Single 0 0 0 0
Vehicle

. Multiple'" '" .~ 14-- .,. 6--' " 0
Vehicle

Accidents After Installation (lI89- 12190). 0.13~ per month

Type of Day Night
Accident

PDO Il\iury PDO Irijury

Single 0 0 0 0
Vehicle

Multiple 2 1 0 0
Vehicle

Control Inte,..ectiom

Accidents (8/85- 8/88) =0.47 ace. per month

Type of Day Night
Accident

PD~ IrijUTY. PDO. hijury

Single 0 0 '0 0
Vehicle

Multiple 7 5 " 1
Vehicle

Accidents (1189- 12190)= 0.58 ace. per month

Type of Day Night
Accident

PDO II\iury PDO II\iury

Single 1 0 1 0
Vehicle

Multiple 6 3 2 1
Vehicle.

Re.u1t8: Accidents at intersections with traflic circles were reduced by 81 percent,
even though accidents at the control intersections increased 23 percent.
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Comparison of Changes in Reported Accidents with the Installation of
Traffic Circles along SE Clinton Street

lntenecti.o",. with Tra/1ic Circle.

Accidents Before Installa:.ion (8/85- 8/88).0.47 ace. per month

Type of Day Night
Accident

PDQ ltUury PDQ lJ\iury

Single 0 0 0 0
Vehicle

Multiple 10 5 1 1
Vehicle

AcCidents After Installation UWO- 12190)- 0.14 ace. per month

Type of Day Night
Accident

PDQ hUury PDO hUury

Single 0 1 0 o·
Vehicle

Multiple 0 0 0 0
Vehicle

Necrby Control Intenectio",.

Accidents (8/85- 8188)= 0.31 ace. per month

Type of Day Night
Accident

PDO lr\iury PDQ lr\iury

Single 0 0 0 1
Vehicle

Multiple 4 4 1 1
Vehicle

Accidents (&'90- 12190)= 0.14 ace. per month

Type of Day Night
Accident

PDO lr\iury PDQ ItUury

Single 1 0 0 0
Vehicle

Multiple 0 0 0 0
Vehicle

Results: Acc:idents at intersections with traffic circles were reduced by 70 percent,
compared to a 55 percent reduction at the control intersections



Comparison of Changes in Reported Accidents with the Installation of
Traffic Circles along NE Multnomah Street/58rd

Accidents Before Installation (7/84- 7187)- 0.11 ace. per month

Type of Day Night
Accident

PDQ Injury PDQ Injury

Single 0 0 0 0
Vehicle

Multiple 2 0 0 2
Vehicle ....

Accidents After Installation (10/88- 12f90)- 0.04 ace. per month

Type of . Day Night
Accident

PDQ lJUury PDO lJUury

.Single 0 0 0 0
Vehicle

Multiple 1 0 0 0
Vehicle

Too few crashes for a meaningful compar&on with a .control group.

0'"
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Comparison of Changes in Reported Accidents with the Installation of
Traffic Circles along NE 21Bt & 24th Street

IntenectioM with Traffic Circle.

Accidents Before Installation (9185- 9/88}c 0.61 ace. per month

Type of Day Night
Accident

PDO IrUW'Y PDO IrUW'Y

Single 0 0 0 0
Vehicle

Multiple 8 11..-, 1 2
Vehicle

Accidents After Installation (11189- 12190>- 0.36 ace. per month

Type of Day Night
Accident

PDO hUW'Y PDO 1DjW'Y

Single 1 0 0 1
Vehicle

Multiple 1 1 C 1
Vehicle

Control IntenectWM

Accidents (9185- 9188). 0.50 ace. per month

Type of Day Night
A!;cident

PDO lrUW'Y PDO hUury

Single 3 0 1 0
Vehicle

Multiple 12 6 1 1
Vehicle

Accidents (11/89- 12190)=0.79 ace. per month

Type of Day Night
Accident

PDO IrUury PDO lrUury

Single 1 0 0 0
Vehicle

Multiple 1 3 0 0
Vehicle

Resu1ta: Accidents at intersections with traffic circles~ reduced by 41 percent,
compared to a 58 percent increase at the control intersections



Comparison of Changes in Reported Accidents with the Installation of
Traffic Circles along NE 97th Street

Interaecti.olP with Traffic Circle.

Accidents Before Installation (&,85· 8/88>- 0.19 acc. pel" month

T,ype of Da~· Night
Accident

PDO If\jury PDO If\jury

Single 1 0 0 0
Vehicle

Multiple 5 1 0 0
Vehicle -.. • I-~

Accidents Aftsr Installation (Ql88- 12/90>- 0.03 8CC. per month

T,ype of Day Night
Accident

PDO Il\iury PDO Il\iury

Single 0 0 0 0
Vehicle

Multiple 1 0 0 0
Vehicle

Con.trol Interaecti.olP

Accidents (&'85· &'88)= 0.14 ace. per month

Type of Day Night
Accident

PD~ If\jury PDO If\jury

Single 0 0 0 0
Vehicle

Multiple 4 0 1 0
Vehicle

Accidents (1188· 12190)= 0.17 acc. per month

Type of Day Night
Accident

PDO If\jury PDO Il\iury

Single 1 0 1 0
Vehicle

Multiple 2 1 0 1
Vehicle

Results: Accidents at intersections with tr8fIic circles were reduced by 81 percent,
compared to a 21 percent increase at the control intersections



Comparison of Changes in Reported Accidents with the Installation of
Traffic Circles along NE Holman Street

Accidents Before Installation (&'85- 8188)0: 0.11 ace. per month

Type of Day Night
Accident

PDO lrUury PDO IrJury

Single 0 0 0 0
Vehicle

Multiple;. ",.-- 2. 1- 0 1
Vehicle

Accidents After Installation (10/88- 12190>- 0.01 ace. per month

Type of Day Night
Accident

PDO Injury PDQ IrUury

Single 1 0 1 0
Vehicle

Multiple 0 0 0 0
Vehicle

Co"troll"te,..ectio",.

Accidents (&'85· 8188)= 0.00 per month

Type of Day Night
Accident

PD~ lrUury PDO lrUury

Single 0 0 0 0
Vehicle

Multiple 0 0 0 0
Vehicle

Accidents (10/88- 12190)= 0.01 per month

Type of Day Night
Accident

PDO lrUury PDO hUury

Single 0 0 0 0
Vehicle

Multiple 0 2 0 0
Vehicle

Result.: Accidents at intersections with traffic circles were reduced by 36 pD"Oent.
compared to a 200 percent increase at the control intersections



Comparison of Changes in Reported Accidents with the Installation of
Traffic Circles along SE Lincoln Street

InteraectwIU with Traffic Circle.

Aecidents Before Installation (&,85· 8/88)- 0.58 ace. per month

Type of Day Night
Accident

PDO PDO lrijurylrijury

Single 1 1 0 0
Vehicle

Multiple 6 " 2 5
Vehicle

Accidents MUIr lnatallation (5190- 12190). 0.38 ace. per month

Type of Day Night
Accident

PDO lDjury PDQ hUury

Single 0 0 1 1
Vehicle

Multiple 0 1 0 0
Vehicle

ControllnteraectWlU

Aecidents (&'85- &'88)= 0.53 ace. per month

Type of Day Night
Accident

PDO lrijury PDQ Irijury

Single 0 0 0 0
Vehicle

Multiple 10 '1 1 1
Vehicle

Accidents (5190- 12190).. 0.25 ace. per month

Type of Day Night
Accident

PDO Injury PDQ hUury

Single 0 0 0 0
Vehicle

Multiple 2 0 0 0
Vehicle

Ruultll: Accidents at intersections with traffic circles~ reduced by 21 percent,
• compared to a 53 percent reduction at the control intersections
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Traffic Circle Peer Review- Portland, Oregon

APPENDIX D: Report from mumination Engineer

This appendix contains a copy of the report produced by the illumination engineer

retained for this project. After traffic engineers with Kittelson and Associates, Inc.

performed an initial night time review of all the traffic circles, they went back to several

of the problem sites as well as some good sites with an illumination engineer. This report

reflects the findings dUring this observation. A final night time meeting was held with

City of Portland staff, the illumjnation engineer and the project engineer from Kittelson

and Associates to review the findings in this report and discuss other traffic circle night

time visibility issues.
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MEMORANDUM

'1'0:
FROM:
SUBJECT:

DATE:
TIME:
CONDITIONS:

Howard Stein, Kittelson & Associates
Gregg H. Scholz, P.E.
Night Survey Lighting Analysis of Traffic Circles
Northeast Portland
July 31, 1991
10:00 p.m. - 11:38 p.m.
Partly cloudy/1/2 moon, dry pavement

Description

The traffic circles are approximately 12 - 15 feet in diameter

located in tt.e center of a four-way intersection. Circles are

formed concrete curbs approximately 6-9 inches high with shrubs and

a.couple of trees, approximately 15 feet tall •. Each intersection

has a PGE pole with light approximately 30 feet high - 250· watt high

pressure sodium. Streets are lined with full-grown trees,

approximately 50-60 feet tall. Analysis of various traffic circles

was made by approaching them from several directions.

Footcandle readings were randomly taken at several points

around the circles (see Sketch A). Readings indicate average values

of approximately one footcandle on the side of the circle with a

street light. Sides opposite the street light average approximately

0.2 footcandles. These values are in accordance with established

City of Portland standards and IES recommendations of 0.2

footcandles.



Memorandum, Howard Stein, Kittelson & Associates
Page 2
September 12, 1991

When approaching the circle in a vehicle with street light on

the approach side of the circle, the circle, traffic sign and

reflectors are well defined by ambient light. When approaching the

circle with street light in back of the circle, the circle appears

as a dark object in the roadway. Traveling at the posted speed of

25 mph, the circle, sign and reflectors are defined by automobile

headlights approximately 75 feet prior to the circle.

Conclusion

At the traffic circle intersection at 21st and Thompson, full­

grown trees are obstructing the street light. These trees need to

be pruned to improve light levels and visibility at night and to

satisfy requirements established by City of Portland Bureau of

Traffic Management Policy and Procedure Manual Paragraph STL-202.

The trees that were planted in the middle of the traffic

circles, although they provide good definition of the circle,

obstruct the street light and cause shadows behind the circle which

diminish the definition of the circle. These trees should be

)

replaced with shrubbery that will not hinder the lighting but will

still provide good definition of the circle and allow pedestrian

Visibility.
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