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Modern roundabout intersections have been 

constructed in Washtenaw County, Michigan in 

response to traffic crash mitigation needs at existing 

intersections. In some instances they have been 

employed to proactively engage opportunities 

where area growth predictions indicated 

future unsatisfactory intersection service level 

performances. Initial reactions to potential modern 

roundabout intersections have been met with a 

variety of public comment ranging from unbridled 

enthusiasm to total distain: frequently directed 

toward the public officials responsible for promoting 

the safe and efficient movement of people, goods 

and services in the County. Following construction, 

discussions typically evolve into identifying difficulties 

in traversing modern roundabout intersections and 

the resulting traffic crash experience once the 

new intersection is opened for public travel. Very 

little information has been available relating to the 

actual crash experiences at modern roundabout 

intersections, or the economic cost of these crashes. 

This report evaluates the before-after crash 

experiences at fifteen (15) intersections in Washtenaw 

County were modern roundabouts replaced existing 

intersections, or where roundabout intersections 

were constructed where no intersection previously 

existed. Included are roundabout intersections 

located within the cities of Ann Arbor and Saline. The 

procedure undertaken in this study was to identify 

traffic crash characteristics at each intersection prior 

to roundabout construction, and compare those 

characteristics with those occurring post construction. 

By comparing the crash characteristics with the 

economic crash cost before and after roundabout 

construction, the net benefit/detriment achieved 

thorough implementing the modern roundabout 

solution is identified. 

This independent study was undertaken by 

Midwestern Software Solutions, LLC with no 

sponsorship from any highway agency or special 

interest group. The data relied upon is primarily 

available to the public: with the exception of traffic 

crash data. Traffic crash data was gleaned from the 

Traffic Improvement Association of Michigan’s traffic 

crash database, which is used only for research 

purposes. Federal Law1 stipulates that “traffic crash 

records shall not be subject to discovery or admitted 

into evidence in a federal or state court proceeding 

or considered for other purposes in any action for 

damages arising from any occurrence at a location 

mentioned or addressed in such reports, surveys, 

schedules, lists, or data.”

The methods and procedures used, and the results 

contained herein are the opinions of the author of 

this study and do not represent the opinion of any 

highway or governmental agency within whose 

jurisdiction the roundabout intersection exists. 

  123 United States Code Section 409

DISCLAIMER AND STUDY PURPOSE
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This study documents the social cost effects of 

implementing modern roundabouts at fifteen locations 

in Washtenaw County, Michigan.  The roundabouts 

were all constructed between 2003 and 2015. 

Modern roundabouts are a type of intersection 

generally characterized by a circular shape, yield 

control on entry, and geometric features that 

create a low-speed environment. They have been 

demonstrated to provide a number of safety, 

operational, and other benefits when compared to 

other types of intersections including:

1. Reduce injury severities;

2. Reduce the cost of all crashes overall;

3. Reduce peak-hour delay and congestion;

4. Increase PDO crashes slightly; and

5. Result in an overall social cost savings over 

conventional intersection crash costs.

Traffic collisions are rare events usually measured 

in units of crashes per million entering vehicles with 

values generally between 1.0 and 3.0.  When severe 

traffic collisions do occur at intersections, the results 

have a lasting impact not only to those persons 

directly involved in the crash, but also to society 

which must bear the consequences and costs of 

responding to the incident, securing the location for 

the safety of others, and addressing legal, insurance 

and medical elements into the future.  

Each of the fifteen roundabout intersections were 

evaluated individually with respect to a before-after 

crash comparison, with specific interest focused 

on crash frequency, injuries and costs. In addition, 

all of the roundabouts were grouped together to 

establish an overall County-wide perspective of how 

roundabouts are performing.   

When all fifteen roundabouts are considered 

together, the results indicate that the per crash 

cost to our society has decreased. This study 

identifies two roundabout intersections that did 

not have a pre-construction crash history and two 

other roundabouts with a crash history that was 

developed in only a couple of months before 

the study was concluded. One roundabout 

has generated post-construction crashes that 

overwhelm the statistics used to summarize the 

overall County-wide experience. 

If these five roundabouts are removed from 

the overall County-wide analysis, leaving ten 

roundabouts, then all of the expected benefits have 

occurred. Most importantly, with respect to the 

objectives of this study, the economic/societal costs 

of these ten roundabouts have resulted in a crash 

cost reduction of $1,552,485 annually. 

EXECUTIVE SUMMARY
WASHTENAW COUNTY, MICHIGAN

ROUNDABOUT LOCATIONS
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The construction of modern roundabout intersections 

in Washtenaw County has occurred with increasing 

frequency since 2003. Their introduction into the 

driving environment has not always been met with 

acceptance by the public. Public highway agencies 

understand the potential for a modern roundabout to 

result in an overall improvement to traffic operations 

at intersections stressed by service demands that 

sometimes overwhelm conventional traffic control 

strategies. At most roundabout sites in the County, 

the highway agency responsible for implementing 

a roundabout solution initially concentrates on the 

construction phase and little attention is placed on 

evaluating the performance of the improvement. 

No attention has been paid to the societal costs of 

implementing a roundabout solution.

PROBLEM STATEMENT AND OBJECTIVES

This independent traffic engineering study was 

undertaken with two primary objectives. The first 

objective is to define changes in traffic crash 

characteristics and associated costs to society that 

can be reasonably attributed to the creation of 

modern roundabout intersections in Washtenaw 

County, and to verify the traffic safety assumptions 

used to justify the roundabout in lieu of other traffic 

control strategies. 

The second objective is to showcase a new traffic 

engineering tool developed by Midwestern Software 

Solutions, LLC that has the capacity to quickly 

query traffic crash and volume databases for use in 

conducting a before-after traffic engineering study.
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The methodology employed in this study was to 

obtain traffic crash data and analyze the data for 

a “before” construction and an “after” construction 

intersection configuration. Since the actual 

construction start and finish dates are not known 

to this author, it was decided to use the same data 

collection start date for all roundabouts so that each 

location would have the same starting date datum. 

The date selected for the start of the data collection 

element was January 1, 2000. This date is the earliest 

date for which traffic crash data exists within the 

Traffic Improvement Association of Michigan’s (TIA) 

Traffic Crash Analysis Tool (TCAT).  The before-crash 

records query always started on January 1, 2000, and 

always ended on the last date that a reported crash 

occurred before the first date that a reported crash 

occurred on the new roundabout intersection. The 

after-crash records query always started on the first 

date that a crash was recorded following opening 

of the new roundabout intersection and ended on 

November 31, 2015. The ending date is the same for 

all roundabouts. The ending date was selected for 

convenience of the author, as the initial crash query 

for this study began on January 1, 2016, and the 

previous month’s crash records had not yet been 

uploaded to the database. 

Analytical Tool
TCAT is a feature of a Traffic Data Management 

System (TDMS) developed by Midwestern Software 

Solutions, LLC (MS2), Ann Arbor, Michigan, to query 

a crash database of all reported crashes occurring 

in Michigan. The TCAT data is uploaded to a cloud-

database. From this database, crashes at locations 

of interest are gleaned by query. The MS2 system 

provides for several ways of searching the database 

containing more than 5.4 million redacted crash 

records for crash features including month, day, date, 

or location, or any feature documented on a standard 

State of Michigan UD10 Uniform Crash Report. 

For this study, a circular buffer was created centered 

on each intersection with a radius of 150 feet. For 

two of the intersections, Geddes Road & Superior 

Road and Ellsworth Road & South State Street, the 

geometry of the future roundabout dictated that 

a larger radius (250’) be used so that the future 

intersection geometry would accommodate a 

larger buffer. If a buffer is created in the MS2 search 

tool that is larger than 100-250 feet in radius, there 

is a risk created that crashes occurring at adjacent 

driveways would be included in the data as a crash 

linked to the intersection of interest. 

In this study, in order for a crash query to result in 

returned crash data, the query must request a 

specific location and date range pair. The location 

is determined by the query buffer centered on the 

intersection being evaluated, and the range of date 

pair are comprised of the before and after date 

element.  The TCAT system quickly pulls all crash 

reports for the location and crash date ranges and 

these are exported to a spreadsheet for further 

analysis. Once the before and after data queries are 

complete and exported, the redacted crash records 

are sorted by crash date from earliest to latest. 

Costs of Crashes
In 2015, the U.S. Department of Transportation 

National Highway Traffic Safety Administration 

METHODOLOGY
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(NHTSA) published a research document1 titled, “The 

Economic and Societal Impact of Motor Vehicle 

Crashes, 2010 (Revised)”. This report analyzed the 

cost of traffic crashes reported during 2010. The 

2015 report presented information establishing 

the benchmark traffic crash economic cost in the 

United States occurring in 2010. Crash severities were 

grouped into eight (8) severity categories including 

Fatal, MAIS5, MAIS4, MAIS3, MAIS2, MAIS1, MAIS0 

and PDO crash severities. Each damage category 

included all costs associated with the severity type. 

These costs include economic values for Medical, 

Emergency Medical Services, Market, Household, 

Insurance, Workplace, Legal, Delay and Congestion, 

and Property Damage. 

The NHTSA report identifies the mean value of these 

crash severities for both reported and unreported 

crashes. For this roundabout study, since only 

reported crash records were involved in the traffic 

crash data searches, the NHTSA costs related to 

reported crashes are used to assess the crash costs. In 

Michigan,  the Uniform Traffic Crash Report Form (UD-

10) contains five crash severities, KABCP (Killed, INJ 

A, INJ B, INJ C, and PDO). The NHTSA crash severities 

were grouped into five severity classes to coincide 

with the UD-10 severity classifications. 

For this roundabout report the following crash severity 

table was derived and used to provide an estimate 

for crash costs in 2010 dollars.

Crash Severity Ratings
The severity table applies to each person injured 

or each vehicle involved in a single crash, and is 

expressed in 2010 values.   As an example, if a UD-10 

crash report identified a crash as injuring two persons 

each with INJ C severities, then the cost of this crash 

is: 2 x $122,940 = $245,880. 

Since the crashes gleaned from the database 

occurred between January 1, 2000, and November 

31, 2015, it is necessary to convert the crash severity 

cost from 2010 values into the cost as of the date of 

the collision. 

Each month the United States Bureau of Labor 

Statistics updates the Consumer Price Index (CPI). 

A CPI measures changes in the price level of a 

market basket of consumer goods and services 

purchased by households. The CPI is a statistical 

estimate constructed using the prices of a sample 

of representative items whose prices are collected 

periodically. The CPI is presented in tabular form 

listing the CPI compared against a baseline CPI 

by month and year: including all months between 

January, 2000, and November, 2015.

By applying CPI factors representing the month and 

year for each individual crash occurring to the 2010 

annual CPI index value, the estimated cost for a 

crash occurring at any month within the crash data 

collection periods can be derived. These individual 

crash costs are then summed and a total cost for pre- 

and post-construction periods are established.

The severity rating provides an overall estimate of 

the relative severity of all crashes occurring at an 

individual intersection during a specific time period: 

either pre-construction or post-construction. The 

calculation of an intersection’s crash severity on 

an annual basis is one of the basic studies typically 

performed by government highway agencies to 

provide a metric that can be used to compare 

changes to traffic control strategies over time. For this 

study the basic crash severity equation used in the 

MS2 TDMS is: Severity Rate = (12K + 3(A+B+C) + PDO) * 

1000000 / (Traffic Volume * 365)2

The basic crash severity equation was modified to 

account for the number of elapsed days included 

in each pre- and post-construction data set. This 

modification resulted in the following equation:

Severity Rate = (12K + 3(A+B+C) + PDO) * 1000000 / 

(Traffic Volume * # of days)

This severity rate equation places a unique multiplier 

on fatal (K) crashes and the sum of all injury crashes 

(A+B+C). This effectively places a weight on fatal and 

injury crash totals when compared to a PDO crash. 

Note that the equation also contains a value for 

Traffic Volume.

The MS2 TDMS has the capability to automatically 

calculate severity rates for intersections where traffic 

volumes, expressed as Average Daily Traffic (ADT), 

are linked to the database. The TIA crash database 

used in this study does not have linked traffic volume 

data. A source of estimated ADT value needed to be 

identified for use in the modified severity rate equation.

COSTS FOR: PDO VEHICLES INJ C INJ B INJ A FATAL

Medical $ 0 $30,036.50 $136,317 $384,273 $11,317

EMS $ 59 $ 318.50 $ 838 $ 855 $ 902

Market $ 0 $48,848.50 $140,816 $337,607 $933,262

Household $ 60 $14,897 $37,541 $95,407 $289,910

Insurance $ 191 $10,015 $28,228 $72,525 $28,322

Workplace $ 62 $4,210 $6,361 $11,091 $11,783

Legal Costs $ 0 $7,876.50 $26,668 $82,710 $106,488

Subtotal $ 372 $109,202 $37,6769 $984,468 $1,381,984

Congestion $2,104 $1,470 $1,511 $1,529 $5,720

Prop. Damage $3,599 $12,268 $16,328 $15,029 $11,212

Subtotal $5,704 $13,738 $17,839 $16,621 $13,932

Total $6,076 $122,940 $394,608 $1,001,089 $1,398,916

1SOT HS 812 013
 2 Source: “Traffic and Highway Engineering” by Nicholas J. Garber and Lester A. Hoel, West Publishing Company, 1988, Page 141.
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The Southeast Michigan Council of Governments 

(SEMCOG) provide a traffic volume database for 

ADTs in the seven county SEMCOG area. The volume 

data can be accessed through the MS2 TDMS. For 

each of the fifteen intersections involved in this study, 

estimates of ADT values entering the intersection 

were gleaned from the SEMCOG database. The 

ADT values did not always coincide with the dates 

identified as pre-construction or post-construction. For 

the purpose of consistency the ADT selected at an 

individual intersection was not changed to a different 

value. It is recognized that a more scientific process 

would establish ADT values for each year and use 

these to calculate the intersection severity rate. The 

SEMCOG database does not contain ADT values 

for every year, and as a result the more accurate 

approach using varying ADT values was not possible. 

Development of modern roundabouts in the United 

States is a relatively recent trend. Modern roundabouts 

are a type of intersection generally characterized by 

a circular shape, yield control on entry, and geometric 

features that create a low-speed environment. They 

have been demonstrated to provide a number of safety, 

operational, and other benefits when compared to 

other types of intersections. Circular intersection forms 

have been part of the transportation system in the 

United States for over a century. Their widespread usage 

decreased after the mid-1950’s, as rotary intersections 

began experiencing problems with congestion and 

safety. However, the advantages of the modern 

roundabout, including modified and improved design 

features, have now been recognized and put to the test 

in the United States. There are now estimated to be well 

over a thousand roundabouts in the United States and 

tens of thousands worldwide, with the number estimated 

to be increasing in the United States each year1.

In Washtenaw County, Michigan experiences with 

modern roundabout intersections began in 2003 when 

two were constructed as the Saline Public School’s 

High School campus along Community Drive was built.  

In 2007, three roundabouts were constructed and 

linked to the Ann Arbor Public School’s development 

of a new Senior High School Campus along North 

Maple Road. These three intersections included two 

freeway ramp terminals with Michigan Highway M-14. 

Additional roundabouts were constructed in the 

County in 2008, 2009, 2010, 2013, and 2015. There are 

now fifteen roundabout intersections in the county, 

under the jurisdiction of the Michigan Department 

of Transportation, the Washtenaw County Road 

Commission or the City of Ann Arbor.

The use of roundabouts in the County have quickly 

ascended to the top of the practical alternatives 

tools implementing a traffic control strategy to 

reduce the severity and frequency of crashes. Since 

the circulating speed around a roundabout is slower 

than the posted speed limit on the approaches, it is 

believed that the impact speeds will be lower and as 

a result injuries should be reduced. There is a belief 

that minor property damage only (PDO) collisions 

may increase since there is no positive traffic controls 

that assign right-of-way within the circulating lane(s).

In general, highway agencies have embraced 

roundabout development2 with the belief that a 

modern roundabout would:

1. Reduce injury severities;

2. Reduce the cost of all crashes overall;

3. Reduce peak hour delay and congestion;

4. Increase PDO crashes slightly; and

5. Result in an overall cost savings over conventional 

intersection crash occurrences.

Many studies have found that one of the benefits of 

roundabout installation is the improvement in overall 

safety performance. Although the frequency of 

reported crashes is not always lower at roundabouts, 

reduced injury rates and crash severities are usually 

reported. Traffic safety is usually better at small and 

medium capacity roundabouts than at large or multi-

lane roundabouts.

MODERN ROUNDABOUT DEVELOPMENT

The methodology used in this study relied on data 

from several sources. The calculations combined 

data from the TIA crash database, SEMCOG’s ADT 

database, CPI data, and NHTSA data. 

The final element of the methodology relied on 

the MS2 TDMS capacity to automatically generate 

crash diagrams to represent crash summaries at 

each intersection for the pre- and post-construction 

time periods. A collision diagram is one of the basic 

tools relied upon by traffic safety engineers as they 

evaluate crash patterns and establish programs 

of crash mitigation by altering traffic control or 

geometric strategies at intersections.

For each intersection condition, aerial photographs 

were gleaned from the Google Earth database. 

1Federal Highway Administration (FHWA). Roundabouts Technical Summary. FHWA, Washington, D.C., 2010.
2 Federal Highway Administration (FHWA). Roundabouts: an Informational Guide, FHWA-RD-00-067. FHWA, Washington, D.C., June 2000.
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The reasons for the increased safety level at 

roundabouts are:

• Roundabouts have fewer conflict points in 

comparison to conventional intersections

• The potential for hazardous conflicts, such as right 

angle and left turn head-on crashes, is eliminated 

with roundabout use

• Low, absolute speeds associated with 

roundabouts allow drivers more time to react to 

potential conflicts, also helping to improve the 

safety performance of roundabouts

• Since most road users travel at similar speeds 

through roundabouts, i.e., have low relative 

speeds, crash severity can be reduced compared 

to some traditionally controlled intersections

• Pedestrians need only cross one direction of traffic 

at a time at each approach as they traverse 

roundabouts, as compared with unsignalized 

intersections

This section provides details for each of the fifteen 

modern roundabouts included in the study. A brief 

analysis is written for the pre-and post-construction 

time frames. For twelve of the fifteen roundabout 

locations, an aerial photo and collision diagram 

during the pre-construction condition is provided. 

Another post-construction photo and collision 

diagram addresses the post-construction period. 

Each discussion is concluded with a comparison 

table listing the pre- and post-construction metrics 

of interest used in this study to evaluate the results of 

implementing a roundabout solution.

BEFORE/AFTER CRASH AND  
ECONOMIC COMPARISONS

A before-after case study in Minnesota3 at a rural 

intersection revealed that implementation of a 

modern roundabout reduced total crashes by 76.2 

percent, and reduced injury crashes by 78.7 percent. 

Another before-after case study in Maryland4  

involved five roundabout intersections. The Maryland 

study concluded that roundabouts reduced total 

crashes by 69.1 percent, reduced injuries by 88.0 

percent and eliminated fatal crashes.

A literature search did not return any studies 

concentrating on the potential for a modern 

roundabout to reduce the societal cost of crashes, in 

addition to reducing crash severity’s and total crash 

frequencies.

3U.S. Department of Transportation, Federal Highway Administration Report. FHWA-SA-09-013. “Minnesota Roundabout – A Scott County 
Success Story”, Washington D.C, 2010.

4 U.S. Department of Transportation, Federal Highway Administration Report. FHWA-SA-09-018. “Roundabouts – the Maryland Experience – A 
Maryland Success Story”, Washington D.C, 2010.
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The modern roundabout at North Maple Road and 

Westbound M-14 was also constructed in 2007, 

accompanying the construction of Ann Arbor 

Public School’s Skyline High School campus. The 

Washtenaw County Road Commission and Michigan 

Department of Transportation share jurisdiction and 

control of this intersection. This intersection is the 

middle of three modern, roundabout intersections 

constructed in anticipation of increased traffic 

associated with the new high school. M-14 is an 

access controlled Michigan Highway with a two lane 

off-ramp intersecting with North Maple Road. The pre-

construction configuration is illustrated in the aerial 

photograph. From January 1, 2000, to April 3, 2007, a 

total of 2,650 days elapsed. During this period, there 

were a total of 42 crashes; 3 of which involved Type 

B; 10 were Type C injuries; and 29 were PDO crashes. 

A total of 15 persons were injured and a total of 76 

vehicles were involved in all crashes. The total cost of 

these crashes was $62,191 per crash. This intersection 

was experiencing crashes at a rate of 5.16 crashes 

per year before the roundabout was constructed 

with an annualized crash severity rating of 1.47. 

Other pre-construction crash statistics are presented 

in the Annualized Crash Statistics table for this 

intersection. During the pre-construction period, the 

crash pattern is illustrated in the pre-crash diagram. 

Note the high occurrences of angle collisions which 

are typically experienced at stop sign controlled 

freeway ramp terminals. 

The ADT at this intersection was 15,522 (2015).

The roundabout was constructed in the summer of 

2007. The intersection now includes a roundabout 

with a 95-foot diameter island and double circulating 

lanes along with splitter islands as shown. The first 

reported post-construction crash occurred on 

October 12, 2007.  From this date to the end of the 

data collection period, 2,972 days elapsed. During 

the post-construction period, a total of 36 crashes 

occurred: 5 were Type C injuries and 31 were PDO 

crashes. A total of 8 persons were injured, and a 

total of 88 vehicles were involved.  The crash severity 

changed to 0.99 with an average cost of $41,081. 

ANNUALIZED CRASH STATISTICS

N MAPLE ROAD & WESTBOUND M-14

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.00 0.00 0

INJ B 0.37 0.00 -100

INJ C 1.23 0.69 -43.90

PDO 3.56 4.27 +19.94

Total 5.16 4.96 -3.88

Severity 1.47 1.12 -23.81

Cost/Crash $62,191 $41,081 -33.94

The intersection is experiencing 4.96 annual crashes, 

a reduction from the pre-construction configuration 

of 3.88 percent. The post-construction crash diagram 

shows that the prevailing crash pattern has changed 

from one involving predominantly angle collisions to a 

pattern now containing rear-end collisions. 

At this intersection, the introduction of a modern 

roundabout in 2007 resulted in reductions to INJ B and INJ 

C type crashes.  PDO crashes have increased but both 

the annual severity and crash costs have decreased. 

The implementation of a roundabout intersection 

solution represents a sound traffic engineering choice 

and has resulted in a net benefit to the traveling public.

NORTH MAPLE ROAD 
& WESTBOUND M-14
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The modern roundabout at North Maple Road 

and Eastbound M-14 was constructed in 2007 

accompanying the construction of Ann Arbor Public 

School’s Skyline High School campus. The Washtenaw 

County Road Commission and Michigan Department 

of Transportation share jurisdiction and control of this 

intersection. This intersection is the southernmost of 

three modern, roundabout intersections constructed 

in anticipation of increased traffic associated with 

the new high school. M-14 is an access controlled 

Michigan Highway with a two-lane eastbound off-

ramp intersecting with North Maple Road. The pre-

construction configuration is illustrated in the aerial 

photograph above.  From January 1, 2000, to August 

30, 2006, a total of 2,433 days elapsed. During this 

period, there were a total of 15 crashes; 1 of which 

involved Type A injuries; 4 were Type B injuries; 4 were 

Type C injuries and 6 were PDO crashes. A total of 

12 persons were injured and a total of 24 vehicles 

were involved in all crashes. The pre-construction 

crash cost was $31,768 per crash. This intersection 

was experiencing crashes at an annualized rate 

of 2.25 crashes per year before the roundabout 

was constructed with an annualized crash severity 

rating of 1.04. The intersection crash diagram for 

this intersection indicates that most of the crashes 

involved right angle crashes which are generally 

more severe than other crash types. Four of the angle 

crashes resulted in injury of some type.

After the roundabout was constructed in 2007, the 

crash numbers, severities and costs changed. Its current 

configuration is illustrated at the right. The center island 

is approximately 95 feet in diameter and the circulating 

lane is two lanes wide. The ADT was 13,082 vpd (2005). 

The first post-construction crash occurred on August 

27, 2008. From this date to the end of the data 

collection period, 2,651 days elapsed. There were a 

total of 53 crashes involving 104 vehicles and injuring 

8 persons during the post-construction period. The 

intersection now experiences 7.30 annual crashes, 

has a severity rating of 1.93 and an average crash 

cost of $5,562. The post-construction intersection 

crash diagram reflects the changes in severities and 

crash frequencies. Note that the overall crash pattern 

has changed to rear-end or sideswipe collisions and 

the number of injury crashes is less than occurred 

during the pre-construction period. 

ANNUALIZED CRASH STATISTICS

NORTH MAPLE ROAD & EASTBOUND M-14

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.15 0.00 -100

INJ B 0.60 0.28 -54.11

INJ C 0.60 0.69 -14.72

PDO 0.90 6.33 +603.62

Total 2.25 7.30 +224.28

Severity 1.04 1.93 +85.58

Cost/Crash $31,768 $5,562 -82.49

Comparing the pre- and post-construction 

annualized crash statistics indicates that the 

three injury categories were reduced with the 

largest reductions occurring in the INJ A and INJ B 

categories. These reductions are offset by an increase 

in the number of annual PDO crashes. The large 

increase in PDO crashes resulted in a corresponding 

increase in the average crash severity. However, 

the crash cost was reduced by almost the same 

percentage as the increase in crash severity. 

It is generally believed that the introduction of 

a modern roundabout where a conventional 

intersection configuration previously existed results 

in an increase in the number of PDO crashes and a 

decrease in injury crashes and per crash cost values. 

This is the case at this intersection.

Overall, the selection of a modern roundabout 

intersection at this location represents a sound traffic 

engineering solution. 

NORTH MAPLE ROAD 
& EASTBOUND M-14
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The intersection of Superior Road and Geddes 

Road was converted to a modern roundabout 

configuration in 2008. The Washtenaw County 

Road Commission has jurisdiction and control of 

this Superior Township intersection. The last pre-

construction crash occurred on April 19, 2008, which 

was 3,032 elapsed days after the start of the data 

collection period.  The configuration of the existing 

intersection is illustrated in the pre-construction aerial 

photograph above. This intersection experienced a 

total of 114 crashes during this time period. A total 

of 53 persons were injured. There were 4 INJ A level 

crashes, 6 INJ B crashes, 26 INJ C crashes and 78 

PDO crashes. A total of 197 vehicles were involved 

in crashes before construction, as illustrated in the 

collision diagram.  

Note the large number of crashes of all types. The 

predominance of rear-end crashes is attributed to 

the Geddes Road curvature and the two Superior 

Road intersection legs that merge into Geddes 

Road through lanes. The pre-construction annualized 

crash frequency was 13.72 annual crashes with a 

severity rating of 5.42 and crash cost of $94,576. The 

intersection ADT was 11,319. Following construction in 

2008, the intersection included a 145-foot diameter 

island with one or two circulating lanes. The center 

island was offset to the west, as shown in the post-

construction aerial photograph to the right. As a 

result, the search for crashes utilized a larger diameter 

circle (500 feet) to capture intersection crashes 

occurring as far away as 250 feet from the island.

The first post-construction crash occurred on April 19, 

2009. From this date to the end of the data collection 

period, 2,417 days elapsed. During this time period,` 

there were a total of 58 total crashes involving 92 

vehicles. Seven (7) persons were injured: 5 with INJ B 

and 2 with INJ C. There were 51 PDO crashes. 

The annual crash rate was reduced to 8.76 crashes 

with a severity rating of 2.63 and cost of $47,918. 

ANNUALIZED CRASH STATISTICS

SUPERIOR ROAD AND GEDDES ROAD

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.48 0.00 -100

INJ B 0.72 0.76 +5.56

INJ C 3.13 0.30 -90.42

PDO 9.39 7.70 -18.00

Total 13.72 8.76 -36.15

Severity 5.42 2.63 -51.48

Cost/Crash $94,576 $49,719 -47.43

The impact of a modern roundabout at this 

intersection is a reduction in all except one metric. 

SUPERIOR ROAD & 
GEDDES ROAD

Only the INJ B statistics failed to achieve a reduction. 

The selection of a roundabout to replace a complex 

T-intersection with high crash and severity rates was a 

sound traffic engineering choice.
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traffic controls. A modern roundabout intersection 

was constructed in 2009 in anticipation of continued 

development to along Nixon Road to the north. 

The last pre-construction crash occurred on 

December 10, 2008, which is 3,267 elapsed days 

after the start of the data collection period. Prior to 

construction, the intersection experienced a total of 

32 crashes involving 66 vehicles. Seven (7) persons 

were injured in 7 injury crashes occurring during this 

period. The intersection was experiencing 3.58 annual 

crashes with a severity rating of 1.16 and a cost 

per crash of $60,067. The pre-construction collision 

diagram reveals a predominant angle crash pattern 

fairly evenly distributed among the four intersection 

approaches. 

The ADT at this intersection is 12,090 vpd. As 

development continues to the north, it is expected 

that the ADT will increase.

The initial crash following construction occurred on 

November 11, 2009, and 2,211 days elapsed from 

this date until the end of the data collection period. 

The roundabout consists of a 60-foot diameter island 

with a single circulating lane and splitter islands. The 

post-construction period produced 27 total crashes 

involving 52 vehicles. There was a single INJ C crash 

injuring 2 persons. 

The intersection of Nixon Road and Huron Parkway 

is under the control and jurisdiction of the City of 

Ann Arbor. The pre-construction intersection was a 

skewed, four-leg intersection with multiway stop sign 

The intersection is generating 4.46 annual crashes 

including 0.33 INJ C crashes. No other injury crashes 

were experienced during the data collection period.

The collision diagram for the post-construction data 

period reflects reductions in injury crashes. The 

distribution of angle crashes in now concentrated 

at the Nixon Road southbound and Huron Parkway 

westbound roundabout quadrant. Other intersection 

areas show a reduction from the pre-construction 

collision diagram.  

ANNUALIZED CRASH STATISTICS

NIXON ROAD AND HURON PARKWAY

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.00 0.00 0.00

INJ B 0.45 0.00 -100

INJ C 0.34 0.33 -1.49

PDO 2.79 4.13 +47.76

Total 3.58 4.46 +24.67

Severity 1.16 1.16 0.00

Cost/Crash $60,067 $20,432 -65.98

The Annualized Crash Statistics table documents the 

reductions in injury crashes and cost per crash. Note 

that the more severe INJ A and INJ B types have 

experienced significant reductions. The frequencies of 

injury crashes has been accompanied by an increase 

in PDO crashes which results in an overall increase in 

total crash experience.

 The net result of these reductions and increases is 

that the overall crash severity remains the same. 

It is expected that as traffic volumes increase due 

to continued residential development to the north 

along Nixon Road, the post-construction statistics 

will reduce: thus favoring the selection of a modern 

roundabout as a sound traffic engineering solution at 

this location.

NIXON ROAD & 
HURON PARKWAY
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The intersection of Geddes Road and Earhart Road 

is under the jurisdiction and control of the City of 

Ann Arbor.  In 2010, the Michigan Department 

of Transportation replaced termini intersections 

at the adjacent US-23 interchange with modern 

roundabouts. Geddes Road and Earhart Road was 

also replaced in 2010 and is the western-most of three 

(3) modern roundabouts serving the US-23/Geddes 

Road interchange. The last pre-construction crash 

occurred on June 8, 2010, which is 3,812 elapsed 

days from the start of the data collection period.

A total of 89 crashes involving 192 vehicles occurred 

during the pre-construction period. Twenty-five (25) 

injury crashes injured 28 persons. There was one INJ B 

crash. The intersection generated 8.52 annual crashes 

at a severity rate of 2.49 and cost of $45,484 per crash. 

The collision diagram indicates that the predominant 

crash type was the rear-end collision. Note that many 

of these occurred on the outbound east intersection 

leg. This is where traffic backups would frequently 

occur generated by vehicles queued up at the 

two US-23 interchange ramp termini lying just to the 

east of this intersection. These queues would result 

in Geddes and Earhart being blocked particularly 

during the p.m. peak traffic hour.

The ADT was 14,630 (2005).

The intersection was reconstructed in a modern 

roundabout configuration to include a 90-foot 

diameter center island, one and two circulating lanes and 

splitter islands. The initial post-construction crash occurred 

on November 11, 2010, and 1,846 days elapsed from this 

date to the end of the data collection period. 

The post-construction period resulted in a total of 64 

total crashes involving 131 vehicles. Ten (10) persons 

were injured in 7 injury crashes: one of which was an 

INJ B type crash.

The improved intersection is now experiencing 12.65 

annual crashes, with a severity rating of 2.89 and a 

cost of $32,123 per crash.

ANNUALIZED CRASH STATISTICS

GEDDES ROAD AND EARHART ROAD

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.00 0.00 0.00

INJ B 0.10 0.20 +106.50

INJ C 2.30 1.19 -48.37

PDO 6.13 11.27 +83.91

Total 8.52 12.65 +48.49

Severity 2.49 2.63 +5.62

Cost/Crash $45,484 $32,123 -29.38

Note that the predominant crash pattern has 

changed to an angle crash and that rear-end queue 

collisions on the outbound east intersection leg no 

longer occur. 

The angle crashes involve the northwest roundabout 

quadrant where southbound vehicles entering the 

roundabout collide with westbound vehicles already 

within the circulating lane.

The annualized crash statistics provides a mixed-bag 

of results for this roundabout. As anticipated with 

roundabout construction, the cost per crash has 

achieved a significant reduction. The doubling of the 

INJ B crash statistic is believed to be due to a chance 

occurrence since INJ B are not typically occurring due 

to the low impact speed and glancing crash angles 

within the circulating lane. The noted reductions in INJ 

C crashes is expected as is the increase in PDO and 

Total crash values. The slight increase in crash severity 

indicate that the increase in PDO crash occurrences 

overshadows the achieved injury reductions.

GEDDES ROAD & 
EARHART ROAD
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Overall the selection of a modern roundabout at this 

intersection is a sound traffic engineering solution and 

preferred over the pre-construction configuration.  

The intersection of Northbound US-23 and Geddes 

Road is under the jurisdiction and control of the 

Michigan Department of Transportation and located 

in Superior Township. In 2010, MDOT replaced termini 

intersections at the adjacent US-23 interchange 

with modern roundabouts. Northbound US-23 and 

Geddes Road is the eastern-most of three (3) modern 

roundabouts serving the US-23/Geddes Road 

interchange. 

The last pre-construction crash occurred on 

September 3, 2010, which is 3,899 elapsed days from 

the start of the data collection period. This date was 

within the construction season but it is included as a 

pre-construction crash because the interchange was 

open to traffic during most of the construction period. 

The ADT at this intersection is 25,151 vph (2015).

During the pre-construction period, 49 crashes were 

recorded involving 96 vehicles. There were 9 injury 

crashes injuring 12 persons. One crash was an INJ A 

type crash. The intersection experienced 4.59 crashes 

per year with a severity rating of 0.68 and a crash 

cost of $52,671 per crash. 

The majority of crashes involved the northbound 

approach as illustrated in the collision diagram below. 

The modern roundabout includes a 90-foot diameter 

island with a single circulating lane and splitter islands. 

The first recorded post-construction crash occurred 

on November 3, 2010. From this date to the end of the 

data collection period, 1,854 days elapsed.

Since the roundabout was open to traffic, a total of 

24 crashes have occurred involving 45 vehicles. Two 

INJ C crashes have occurred injuring 2 persons. The 

roundabout is experiencing 4.33 crashes per year with 

a 0.60 severity rating and cost of $22,273.  

The northbound approach continues to generate 

the majority of post-construction crashes. Other 

roundabout quadrants have seen a reduction of crash 

patterns: particularly those patterns involving rear-end 

crashes due to traffic queue backups at adjacent 

intersections (also replaced by a modern roundabout).

ANNUALIZED CRASH STATISTICS

NB US 23 AND GEDDES ROAD

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.90 0.00 -100.00

INJ B 0.00 0.00 0.00

INJ C 0.75 0.39 -47.42

PDO 3.74 4.33 +15.67

Total 4.59 4.72 +3.01

Severity 0.68 0.60 -11.76

Cost/Crash $52,671 $22,273 -57.71

A comparison of the pre- and post-construction 

annualized statistics at this location reveals that all 

injury categories have been reduced or eliminated. 

As expected PDO crashes increased slightly. Crash 

severity achieved the anticipated reduction as did 

the cost per crash.

NORTHBOUND US-23 
& GEDDES ROAD
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Overall the selection of a modern roundabout at this 

location represents a sound traffic engineering solution.

he third modern roundabout constructed in 2010 

at the US-23 and Geddes Road interchange was at 

the southbound US-23 ramp termini intersection. This 

location is in the middle of the three roundabouts 

constructed during the 2010 construction season. 

The intersection is under the jurisdiction and control 

of the Michigan Department of Transportation. The 

interchange included offset ramps as shown in the 

pre-construction aerial photograph. The ADT used in 

this analysis was 24,587 (2007).

The last pre-construction crash occurred on May 

11, 2010, which was 3,784 elapsed days since the 

beginning of the data collection element.  During the 

pre-construction time period, a total of 44 crashes 

occurred involving 87 vehicles. There were 9 injury 

crashes injuring 10 persons. Two crashes were INJ 

B crashes. The predominant crash pattern was the 

rear-end collision. As occurred with the other two 

intersections at the interchange, man of the rear-end 

crashes are associated with traffic backup queues 

originating at adjacent intersections during the peak 

traffic hours. 

The initial post-construction crash occurred on 

October 8, 2010, which left 1,880 days until the end 

of the data collection period. The interchange ramps 

were reconfigured to better provide for freeway 

merge and diverge areas. The roundabout includes 

a 90-foot diameter island with one and two lane 

circulating lanes and splitter islands as indicated.

Following construction, a total of 20 crashes have 

occurred involving 38 vehicles. Three INJ C crashes 

have occurred injuring a total of 4 persons. The 

collision diagram indicates a reduction in the volumes 

of rear-end collisions following construction. The 

backup queueing issues during peak traffic times 

have been significantly reduced by introducing the 

three roundabouts at the US-23 and Geddes Road 

interchange system. 

The intersection now experiences 3.30 annual crashes with 

a severity rating of 0.56 and a cost of $37,117 per crash.

ANNUALIZED CRASH STATISTICS

SOUTHBOUND US 23 AND GEDDES ROAD

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.00 0.00 0.00

INJ B 0.19 0.00 -100.00

INJ C 0.68 0.58 -13.74

PDO 3.38 3.30 -2.24

Total 4.24 3.58 -8.51

Severity 0.67 0.56 -16.42

Cost/Crash $45,298 $37,117 -18.06

The pre-and post-construction comparison reveals 

reductions in all metrics. This is somewhat unexpected 

as usually there are increases in INJ C and PDO 

crashes experienced where roundabouts replace a 

more conventional intersection configurations. 

SOUTHBOUND US-23 
& GEDDES ROAD
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The implementation of a modern roundabout at this 

location was a sound traffic safety choice.

The intersection of Whittaker Road and Stony Creek 

Road is under the jurisdiction and control of the 

Washtenaw County Road Commission and located in 

Ypsilanti Township. The intersection ADT is 10,228 (2010). 

The last pre-construction crash occurred on July 

30, 2010, which was 3,864 elapsed days into the 

data collection period. This date was within the 

construction period for the roundabout. It is included 

since the intersection was under traffic loading during 

construction. During the pre-construction period, a 

total of 95 crashes occurred involving 180 vehicles. 

Twenty-three injury crashes occurred injuring 33 

persons. There was 1 INJ A and 2 INJ B crashes during 

the pre-construction period.

The predominant crash patterns were rear-end and 

angle crashes. These were particularly troublesome 

during the p.m. peak traffic hour and generally 

associated with traffic signal clearance interval 

timing.

The roundabout was constructed during the 2010 

construction season and is configured with a 90-foot 

diameter center island, two circulating lanes and 

splitter islands as illustrated in the post-construction 

aerial photograph to the right.

The first post-construction crash occurred on 

September 16, 2010, which left 1,902 elapsed days until 

the end of the data collection element for this study.

During the post-construction period, a total of 65 

crashes have occurred involving 118 vehicles. 

Eight persons have been injured in 8 injury crashes 

including 1 INJ B crash. The roundabout is now 

experiencing 12.47 annual crashes with a 4.16 severity 

rating and cost of $35,479 per crash.

Rear-end crashes remain the predominant crash 

pattern and most of the angle crash patterns do not occur.

ANNUALIZED CRASH STATISTICS

WHITTAKER ROAD AND STONY CREEK ROAD

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.09 0.00 -100.00

INJ B 0.19 0.38 +103.15

INJ C 1.89 1.15 -39.05

PDO 6.80 10.94 +60.83

Total 8.97 12.47 +39.00

Severity 2.40 4.16 +73.33

Cost/Crash $59,518 $35,479 -40.39

Comparing the pre- and post-construction annual 

crash statistics creates some concern. The doubling 

of annual INJ B crashes offsets reductions in INJA and 

INJ C crashes. The increase in PDO crashes influences 

the increase in total crashes, and when combined 

with the increase in INJ B crashes, the annual severity 

increases by a surprising amount. The annual per 

crash cost is reduced.

Overall the intended purpose of a modern 

roundabout is to achieve reductions in severe injury 

crashes with modest increases in PDO crashes. The 

differences in resulting severity would represent an 

acceptable exchange. That has not occurred at this 

intersection to the level that was expected.

WHITTAKER ROAD & 
STONY CREEK ROAD



Traffic Crash Impacts Relating to Modern Roundabout Intersection Construction in Washtenaw County, Michigan
August 2016

| 3332 | Traffic Crash Impacts Relating to Modern Roundabout Intersection Construction in Washtenaw County, Michigan
August 2016

The intersection of Geddes Road and Ridge Road is 

under the jurisdiction and control of the Washtenaw 

County Road Commission and located in Superior 

Township. The intersection’s ADT was 9,042 (2015). 

The last pre-construction crash occurred on June 

14, 2013, which was 4,914 elapsed days from the 

beginning of the data collection element. This date 

was within the construction project time and it is 

included because the intersection was partially 

available to traffic during construction. During 

the pre-construction period, a total of 40 crashes 

occurred involving 67 vehicles. There were 7 injury 

crashes injuring 8 persons. Two of the injury crashes 

were INJ B type collisions.

The collision diagram for the pre-construction time 

period illustrates the predominant rear-end collision 

type at this multi-way stop intersection. There 

were relatively few angle crashes and none of the 

recorded angle crashes resulted in injury.

The roundabout was constructed in 2013 and consists 

of a 95-foot diameter center island with a single 

circulating lane and splitter islands. 

The first post-construction crash occurred on 

September 14, 2013, shortly after the roundabout was 

opened to traffic. This left 808 elapsed days until the 

end of the data collection period. 

Since opening day, there have been a total of 9 

crashes involving 11 vehicles. There has been 1 injury 

crash injuring 2 persons. The injury crash was an INJ C 

type crash. The new intersection is experiencing 4.07 

annual crashes with a severity rating of 1.51 and a 

cost of $35,868 per crash.

Since construction, the roundabout’s collision 

diagram appears very clean with fixed object crash 

types now the prevalent type. The fixed object 

collisions appear to involve street light poles placed in 

the splitter islands to provide night illumination. 

ANNUALIZED CRASH STATISTICS

GEDDES ROAD AND RIDGE ROAD

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.00 0.00   0.00

INJ B 0.15 0.00 -100.00

INJ C 0.37 0.45 +21.63

PDO 2.45 3.61 +47.43

Total 2.97 4.07 +36.84

Severity 1.22 1.51 +23.77

Cost/Crash $42,048 $35,868 -14.70

Comparing the pre- and post-construction elements 

of this intersection on an annualized basis, it is 

evident that most of the metrics increased following 

implementation of the roundabout solution. The pre-

construction crash experience was not particularly 

remarkable and it would not be expected that 

a roundabout solution would result in significant 

reductions in serious injury crashes – since there were 

not a large quantity of severe crashes occurring 

during the pre-construction period. 

There was a modest crash cost reduction. The selection of 

a modern roundabout at this intersection may have been 

premature and other less dramatic traffic engineering 

solutions may have resulted in an intersection that would 

have performed at a level at least as well in the safety 

categories addressed in this study.

GEDDES ROAD & 
RIDGE ROAD
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The intersection of Ellsworth Road and South State 

Street is under the jurisdiction of the City of Ann Arbor 

and the Washtenaw County Road Commission. In 

2013, area development potential resulted in the 

decision to replace the signalized intersection with 

a modern roundabout. The ADT at the intersection is 

34,634 (2005).

The last pre-construction crash occurred on June 14, 

2013, which was 5,018 days into the data collection 

period. This crash occurred during the construction 

window when the intersection provided at least some 

intersection movements allowed. During the pre-

construction period, a total of 257 crashes occurred 

within 150 feet of the intersection center involving 529 

vehicles. A total of 39 persons were injured in 34 injury 

crashes. Three of these were INJ B crashes.  There may 

have actually been more actual collisions attributed 

to this intersected than selected for this analysis.  

Backup queues queue lengths are regularly longer 

than the 250-foot radius used to search the data set 

and occur on all four intersection approaches. 

The collision diagram for the pre-construction period 

reveals the complexity of crash types experienced at 

the signalized intersection.

In the summer of 2013, a modern roundabout was 

constructed at the intersection. It consists of a 100-foot 

diameter center island with dual circulating lanes and 

splitter islands as illustrated in the aerial photograph.

The first post-construction crash occurred on 

October 4, 2013 – which was the first day the entire 

roundabout was opened to traffic. There remained 

788 elapsed days from this crash to the end of 

the data collection period. Since opening, the 

intersection has experienced 316 crashes involving 

625 vehicles. There have been 9 injury crashes injuring 

10 persons. One collisions resulted in INJ B injuries.

The post-construction crash diagram does not 

indicate a significant change in crash patterns. 

Rear-end and angle crashes continue to occur with 

alarming regularity. The intersection now experiences 

146.37 annual crashes with a severity rating of 12.24 

and cost of $17,997 per crash. 

ANNUALIZED CRASH STATISTICS

ELLSWORTH ROAD AND SOUTH STATE STREET

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.00 0.00 0.00

INJ B 0.22 0.46 +112.27

INJ C 2.25 3.71 +64.34

PDO 16.22 142.20 +776.67

Total 18.69 146.37 +682.99

Severity 1.87 12.24 +554.55

Cost/Crash $29,751 $17,997 -39.51

When the pre-and post-construction annual crash 

statistics are compared it is apparent that the 

roundabout solution at this intersection is not performing 

anywhere near expectations. All injury levels have 

increased and there has been a dramatic increase in 

PDO crashes, total crashes and crash severities. 

The only metric that indicates any benefit to a 

roundabout over the previous signalized intersection 

configuration is the cost per crash, which has decreased 

consistent with other roundabouts in the County.

ELLSWORTH ROAD & 
SOUTH STATE STREET
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The intersection of Hitchingham Road and Textile Road 

is under the jurisdiction and control of the Washtenaw 

County Road Commission and located in Ypsilanti 

Township. In 2015, the intersection was changed from 

a single lane approach with multi-way stop controls to 

a modern roundabout. The ADT was 13,405 (2012).

The last pre-construction crash occurred on 

November 29, 2014, which was 5,447 elapsed days 

since the start of the data collection element. During 

this time period, a total of 65 crashes involving 126 

vehicles. A total of 26 persons were injured in 20 injury 

crashes: including 1 INJ A and 4 INJ B crashes.

The prevailing crash pattern was the angle crash as 

illustrated in the pre-construction crash diagram. Of 

the 65 crashes all but 22 involved an angle collision: 

indicating driver difficulties negotiating a multi-way 

stop sign controlled intersection.

The first post-construction crash occurred on September 

21, 2015, which left only 71 elapsed days until the end of 

the data collection element of this study. 

During those 71 days, a total of 3 crashes occurred 

involving 4 total vehicles. Two injury crashes occurred 

injuring 2 persons with INJ C type injuries. 

The post-construction collision diagram indicates that 

angle collisions are still occurring at this intersection, 

but the frequency of occurrence appears to be 

lessened. There have been no rear-end crashes 

though the first 71 days of roundabout operation.

The intersection now experiences 15.42 annual 

crashes at a severity of 4.20 and cost of $140,782. 

It is obvious that these metrics are driven by the low 

number of operational days and crashes including 

injury. As driver experience through the intersection 

matures, it is expected that the crash experience will 

subside and lower metrics will result.

ANNUALIZED CRASH STATISTICS

HITCHINGHAM ROAD AND TEXTILE ROAD

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.70 0.00 -100.00

INJ B 0.27 0.00 -100.00

INJ C 1.01 5.14 +411.46

PDO 3.02 10.28 +240.97

Total 4.36 15.42 +254.08

Severity 1.44 4.20 +191.67

Cost/Crash $82,978 $140,782 +69.66

The pre- and post- construction annual crash 

statistics at this intersection reveal the elimination of 

the more serious INJ A and INJ B crashes. That is the 

only indicated benefit: however, the comparison is 

based on a very small post-construction sample size. 

It is believed that the comparison metrics are the 

result of chance occurrences and likely to improve 

significantly as time passes and motorists become 

more familiar with the operations at this intersection. 

HITCHINGHAM ROAD 
& TEXTILE ROAD
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The intersection of Textile Road and Stony Creek 

Road is under the jurisdiction and control of the 

Washtenaw County Road Commission, and located 

in Ypsilanti Township. In 2015, a modern roundabout 

was constructed to replace the skewed multi-way 

stop controlled intersection.

The last pre-construction crash occurred on March 25, 

2015, which was 5,563 elapsed days since the start of 

the data collection element used in this study. Since 

this date, there were 46 crashes involving a total of 82 

vehicles. Twenty-one persons were injured in 17 injury 

crashes. There was one INJ A and 5 INJ B type crashes 

during the pre-construction period.  

The collision diagram for the pre-construction period 

illustrates the predominance of angle crashed during 

this time period. Injuries were almost evenly split 

between crashes occurring in the intersection and 

those occurring along the intersection approaches.

The roundabout was constructed during the 2015 

construction season and the first post-construction 

crash occurred on September 27, 2015. There 

remained only 65 days from this date until the close of 

the data collection element for this study.

The roundabout configuration includes a small 50-

foot diameter center island with a single circulating 

lane and splitter islands as shown in the latest aerial 

photograph to the right.

The first post-construction crash occurred on 

September 27, 2015, which left only 65 days until the 

end of the data collection element used in this study.

During the post-construction period, a total of 4 

crashes have occurred involving 8 vehicles. One INJ 

C crash occurred injuring 1 person. The intersection 

now is experiencing 22.46 annual crashes (based on 

a sample size of 65 days) with a severity rating of 9.00 

and a cost of $43,636.

The collision diagram for the post-construction period 

illustrates only angle collisions involving northbound 

and westbound approach directions.

ANNUALIZED CRASH STATISTICS

TEXTILE ROAD AND STONY CREEK ROAD

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.07 0.00 -100.00

INJ B 0.33 0.00 -100.00

INJ C 0.72 5.62 +678.04

PDO 1.90 16.85 +785.36

Total 3.02 22.46 +644.21

Severity 1.40 9.00 +542.86

Cost/Crash $113,843 $43,536 -61.76

The pre- and post-construction annual crash statistics 

at this intersection reveal the elimination of the more 

serious INJ A and INJ B crashes and a reduction in the 

per crash cost metric. Those are the only indicated 

benefit; however, the comparison is based on a very 

small post-construction sample size. It is believed 

that the comparison metrics are the result of chance 

occurrences and likely to improve significantly as time 

passes and motorists become more familiar with the 

operations at this intersection. 

TEXTILE ROAD & 
STONY CREEK ROAD
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The modern roundabout located at Campus 

Parkway and Suncrest Drive was also constructed 

in 2003, when the Saline Public Schools campus 

was initially constructed. The Washtenaw County 

Road Commission has jurisdiction and control of 

this Pittsfield Township intersection. No intersection 

previously existed at this location. The roundabout 

includes a 90-foot diameter island with a single 

circulating lane and splitter islands as illustrated in the 

aerial photo above.  

Following construction, the first recorded traffic crash 

occurred on December 21, 2006.  Between this date 

and the end of the study period, a total of 3,266 days 

elapsed. Five (5) reported traffic crashes involving 

eight (8) vehicles occurred within this time interval: all 

were PDO crashes. 

The estimated ADT at the roundabout is 2,530 vpd 

(2005). Traffic volumes are highest during the school 

calendar year when campus activity is higher 

than during the summer months. Crashes primarily 

occurred during the school week, with one crash 

recorded over the weekend. Most of the crashes 

(4) occurred between 7 and 8 a.m. Two crashes 

occurred during inclement weather conditions.

The annualized crash severity for the post-

construction period is 0.56 with an average cost of 

$12,025 per crash. There is no before-after analysis 

available since there was no pre-construction 

configuration. 

This roundabout does not exhibit any unusual crash 

patterns or economic comparisons. The crash results 

are equivalent to those experienced at the adjacent 

Campus Parkway and Community Drive roundabout.

ANNUALIZED CRASH STATISTICS

CAMPUS PARKWAY & SUNCREST DRIVE

Metric/Year Pre- 
Construction

Post- 
Construction

% 
Change

INJ A N/A 0.00 N/A

INJ B N/A 0.00 N/A

INJ C N/A 0.00 N/A

PDO N/A 0.53 N/A

Total N/A 0.56 N/A

Severity N/A 0.61 N/A

Cost/Crash N/A $12,025 N/A

The modern roundabout located at Campus 

Parkway and Community Drive was constructed 

in 2003, when the Saline Public Schools campus 

was initially constructed. The Washtenaw County 

Road Commission has jurisdiction and control of 

this Pittsfield Township intersection. No intersection 

previously existed at this location. The roundabout 

includes a 90-foot diameter center island with a single 

circulating lane and splitter islands as illustrated in the 

aerial photo above.

Following construction, the first recorded traffic crash 

occurred on May 23, 2006.  Between this date and 

the end of the study period, a total of 3,478 days 

elapsed. Five (5) reported traffic crashes involving 

ten (10) vehicles occurred within this time interval: all 

were PDO crashes. 

The estimated ADT at the roundabout is 2,530 vpd 

(2005). Traffic volumes are highest during the school 

calendar year when campus activity is higher than 

during the summer months. Crashes also occurred 

only during the Monday – Friday time period, and 

no crashes were recorded over the weekend 

days during the study period. Most of the crashes 

(4) occurred between 7 and 8 a.m. Two crashes 

occurred during inclement weather conditions.

The annualized crash severity for the post-

construction period is 0.53 with a per crash cost of 

$11,073. No before-after cost comparison is available 

since there was no pre-construction configuration. 

This roundabout does not exhibit any unusual crash 

patterns or economic comparisons. The crash 

statistics indicate that the selection of a modern 

roundabout at this intersection was a sound traffic 

engineering solution, although a more conventional 

intersection layout may have also resulted in low 

crash statistics due to the low volumes.

ANNUALIZED CRASH STATISTICS

CAMPUS PARKWAY & COMMUNITY DRIVE

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A N/A 0.00 N/A

INJ B N/A 0.00 N/A

INJ C N/A 0.00 N/A

PDO N/A 0.53 N/A

Total N/A 0.53 N/A

Severity N/A 0.57 N/A

Cost/Crash N/A $11,073 N/A

CAMPUS PARKWAY 
& COMMUNITY DRIVE

CAMPUS PARKWAY 
& SUNCREST DRIVE
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The Washtenaw County, Michigan roundabouts 

present a variety of results relating to safety 

performance measures. The individual performance 

statistics have been discussed individually in the 

previous section of this report. The table below 

presents a comparison of all roundabouts studied in 

this report. In this overall summary table all of the pre-

construction annualized statistics are compared to all 

of the post-construction statistics.

ANNUALIZED CRASH STATISTICS

ALL ROUNDABOUTS IN WASHTENAW COUNTY

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.95 0.00 -100.00

INJ B 3.72 2.08 -44.15

INJ C 15.26 20.24 +32.63

PDO 60.56 226.42 +273.88

Total 80.49 248.74 +209.04

Severity 1.36 2.88 +111.76

Cost/Crash $56,359 $34,114 -39.47

The comparison of annualized crash metrics provides 

a mixed bag of results. INJ A and INJ B crashes 

realize significant reductions with INJ A crashes totally 

eliminated. This is a positive result and confirmation 

that the roundabouts in the County are reducing the 

number of more severely injured persons.

The increase in INJ C crashes confirms one of the basic 

roundabout impacts: however, the increase is believed 

to be slightly excessive. Significant increases in PDO 

and total crashes were also anticipated: however the 

magnitude of these increases is surprising. 

The increase in severity is also surprising since it was 

assumed that severities would decrease as the more 

serious injury crash types were reduced. The increases 

in the INJ C, PDO and total statistics overwhelms the 

severity calculation and as a result overall severity 

surprisingly indicates that roundabouts may not be 

providing the safety benefit with respect to severity 

that was anticipated.

When consideration is given to the annual costs 

of pre- and post-construction crash histories, the 

implementation of roundabout solutions does not 

provide an overall cost reduction. The annualized 

pre-construction crash costs total $4,536,336. The post-

construction annualized crash cost totals $8,485,516.   

  

There are four (4) roundabouts that: 1) either did 

not have any pre-construction history (because 

they were new intersections); or 2) did not have a 

sufficiently lengthy post-construction crash history. 

The type 1 intersections include the two roundabout 

intersections constructed along Community Drive, 

and type 2 intersections are the two that were 

constructed in 2015 along Textile Road.  When these 

four roundabouts are removed from the analysis 

a different statistical result appears, as listed in the 

following table:

ANNUALIZED CRASH STATISTICS

ELEVEN (11) ROUNDABOUTS ONLY

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.82 0.00 -100.00

INJ B 3.12 2.08 -33.48

INJ C 13.53 9.48 -29.93

PDO 55.64 198.21 +256.23

Total 73.11 209.77 +186.91

Severity 1.60 2.62 +63.75

Cost/Crash $58,960 $27,663 -53.08

The modern roundabout at North Maple Road 

and Skyline High Drive was constructed in 2007 

accompanying the construction of Ann Arbor Public 

School’s Skyline High School campus. The Washtenaw 

County Road Commission and City of Ann Arbor 

share jurisdiction and control of this intersection. This 

intersection is the northernmost of three modern 

roundabout intersections constructed in anticipation 

of increased traffic associated with the new high 

school. There was no previous intersection at this 

location; however, there were two traffic crashes 

recorded along North Maple Road where the future 

intersection was to be constructed. The estimated 

ADT is 3,710 (2005).

The intersection consists of an 85-foot diameter island 

with a single circulating lane and splitter islands as 

illustrated in the aerial photograph to the right. Two 

(2) traffic crashes occurred prior to construction 

near the location where the roundabout would 

be constructed. These are included in the analysis 

because even though there was no intersection 

present, the location was within 150 feet of the future 

location of the roundabout. There was one (1) injury 

B crash, and the other crash was a PDO crash. The 

severity for the pre-construction crashes was 0.52 and 

the per cost crash cost was $125,188. The single injury 

B crash skewed the per crash cost values upward. 

The last pre-construction crash occurred on April 19, 

2006 which was 2,301 days following the start date of 

the crash data search. 

One (1) single vehicle traffic crash occurred post-

construction on July 18, 2014. This single crash was 

a PDO crash type. Between October 23, 2007 (the 

opening date of the three roundabouts) and the end 

of the crash data search 2,972 days elapsed. The 

severity for the post-construction crashes was 0.09 

and the per crash cost reduced to $6,639. 

The implementation of a roundabout intersection 

solution represents a sound traffic engineering choice 

and has resulted in a net benefit to the traveling public. 

It is likely that since construction, the ADT using this 

roundabout has increased significantly. This would have 

a tendency to reduce the post-construction severity.  

The crash statistics indicate that the selection of a 

modern roundabout at this intersection was a sound 

traffic engineering solution.

ANNUALIZED CRASH STATISTICS

NORTH MAPLE ROAD & SKYLINE HIGH DRIVE

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.00 0.00 0

INJ B 0.14 0.00 -100

INJ C 0.00 0.00 0

PDO 0.28 0.12 -57.14

Total 0.41 0.12 -70.73

Severity 0.52 0.09 -82.27

Cost/Crash $125,188 $6,638 -94.70

NORTH MAPLE ROAD 
& SKYLINE HIGH DRIVE

CONCLUSIONS
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roundabouts in the County the results become 

very skewed in an unexpected and detrimental 

way. It has been suggested that as the users of this 

roundabout become more familiar of the travel 

patterns involved, crash frequency will level off and 

then reduce. A query into the TIA crash database 

for crashes at this roundabout occurring between 

December 1, 2015 and June 30, 2016 indicate 

continuing crash occurrences with 64 reported 

crashes occurring during this time period. A crash 

is now occurring at a rate of one crash every 3.6 

days since December 1 2015. Since the opening of 

Ellsworth Road and South State Street, to November 

30, 2015 one crash occurred every 2.6 days. It 

appears that as drivers become more familiar 

with this roundabout, crash reductions are in fact 

occurring. Future updates to this study should reflect 

this reduction trend if it continues. 

Overall, when ten of the fifteen roundabout 

intersections are analyzed together, all of the 

anticipated benefits through modern roundabout 

implementation are achieved. Of the five 

roundabout intersections not included in this 

grouping, Ellsworth Road & South State Street 

alone is discovered to not be delivering the 

anticipated benefits. The other four roundabouts 

over time will develop crash statistics that favor their 

implementation.  

 

When the eleven roundabout table is compared to 

the all roundabout table the results are very similar. 

INJ A crashes are eliminated and INJ B crashes 

achieve marginal reductions. INJ C crashes now 

are reduced and PDO crashes and total crashes 

increase. The increase in overall severity still is 

increased, but not nearly as acutely as when all 

roundabouts are considered. The pre- and post- 

construction cost comparison reveals that the pre-

construction annual crash cost was $4,310,057, and 

the post-construction annual crash cost is $5,802,868. 

Since the roundabout at Ellsworth Road and South 

State Road presented such a dramatic increase in 

crash statistics, it was believed that this intersection 

was a statistical outlier with so many unique elements 

that it could be separated from the overall dataset. If 

the statistics associated with the runabout at Ellsworth 

Road and South State Street are also removed from 

the data the following statistical table results:

ANNUALIZED CRASH STATISTICS

TEN (10) ROUNDABOUTS ONLY

Metric/Year Pre- 
Construction

Post- 
Construction

%  
Change

INJ A 0.82 0.00 -100.00

INJ B 2.90 1.61 -44.45

INJ C 11.28 5.77 -48.79

PDO 39.42 56.01 +42.08

Total 54.42 63.40 +16.50

Severity 1.57 1.65 +5.10

Cost/Crash $61,881 $28,629 -53.74

The statistical impact of removing the two 

roundabout intersections with no pre-construction 

history, the two roundabouts with insufficient post-

construction crash experience and the roundabout 

at Ellsworth Road and South State Street is a more 

reasonable and expected result. Note that all three 

injury types achieve significant reductions, offset by 

an acceptable increase in PDO and total crashes. 

The slight increase in overall crash severity is not 

thought to be significant, although it was anticipated 

that a severity reduction would result. The per-crash 

cost reductions achieved are also noteworthy. Once 

again, calculating the pre- and post-construction 

annual crash cost reveals that the pre-construction 

cost was $3,367,727, and the post-construction crash 

total is $1,815,079.

When only these ten roundabouts are considered, 

the roundabout network in the County does achieve 

an overall benefit to users of these intersections. Once 

the two roundabout intersections along Textile Road 

generate sufficient crash histories, it would be appropriate 

to include them in the previous analysis table. 

The before-after results for these ten surviving 

intersections reveal statistical significance in the 

crash cost at the 95th percentile confidence 

level; INJ A reduction at the 85th percentile level; 

INJ B reductions at the 90th percentile level; INJ 

C reductions at the 90th percentile level; PDO 

increases at the 90th percentile level. Total crash 

increase statistic was not found to be statistically 

significant at the 85th percentile level. The statistical 

test used in this determination was the Paired Two 

Sample for Means T-test. 

The roundabout at Ellsworth Road and South State 

Street presents a unique safety issue. When this 

intersection’s statistics are included with the other 




