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1. AIM & OBJECTIVE 
This study aims to explore safety effects of roundabout conversion.  Original rotary designs, especially 

in the state of New Jersey in the early 1900s, have contributed to the development of negative opinions 

regarding the corresponding intersection control type in the region. Thus, the implementation of 

roundabouts has only increased significantly in recent years.  The objectives of this study are to evaluate 

current applications of roundabouts in the state of Pennsylvania (PA) and to determine the extent of 

roundabouts conversion safety effectiveness based on crash severity level, crash type as well as crash 

cost.  

2. METHODS 
The availability of crash data, more specifically a minimum of two years of crash data in both the before 

and after year of conversion periods, was the main criterion in study site selection. Fourteen single-lane 

roundabouts in PA were selected and assessed for the roundabout conversion safety assessment.  As a 

majority of these roundabouts were local implementations with limited available traffic data, it should 

be noted that the complexity of the analysis and accounting for the regression to the mean were restricted 

to an extent.  The effects on the crash type and severity were analyzed and results were reviewed in-

depth using a boxplot approach.  Utilizing safety performance functions (SPF) and representative traffic 

volumes, the total crashes per year and by previous control type were analyzed with the Highway Safety 

Manual methodology.  In this study, to address the lack of available traffic volume data, the development 

of safety performance ranges was established based on the maximum, minimum, and average values for 

each of the intersection type’s unique SPF.  This approached provided a range of possible safety 

performance outcomes for these intersections, which offers further insight into the possible effects 

roundabout conversion has for the state of Pennsylvania.  The final stage of the analysis focused on 

economic effects by crash severity level.  The crash costs were based upon Pennsylvania data for the 

year 2014.  These costs were comprehensive by including various costs such as vehicle repair cost, 

hospital cost, and quality of life effect costs. 
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3. RESULTS ANALYSES 
The crash frequency change was found to not be statistically different than zero with a 95% confidence 

since the after period had only 67 crashes when compared to the before period of 65 crashes.  Major 

severity crash types, such as angle, reduced while typically minor severity crash types, such as hit fixed 

object, increased, as seen in Figure 1 below.  The reduction of nearly all injury levels confirmed this 

result.  Unknown severities and property damage only (PDO) crashes increased.  From the SPF analysis, 

higher traffic volumes were found to have the most significant safety improvement.  At lower volumes, 

the stop control crash rate indicating a safety detriment from the roundabouts was higher than the signal 

control crash rate that indicated a safety benefit due to the roundabouts.  At medium to higher volumes, 

the benefit found for previously signalized intersections was significant enough to counterbalance the 

stop control safety detriment at lower volume intersections.  Previously signalized intersections were 

found to have significant safety improvements over all volumes while the stop control setting having 

the opposite effect.  The shift to lower severity crashes had an economic savings of $17.5 million.  When 

assessed more closely, nearly 75% of the corresponding savings were generated primarily from the 

reductions in fatality crashes, as seen in Table 1.   

 

Figure 1: Percentage Change by Crash Severity and Crash Type 
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Table 2: Crash Cost Distribution and Savings in Cost. 

Crash Severity 
2014 Crash Cost 

per Person 

Number of Crashes Crash Cost, $1000 Dollars 

Before After Before After Savings 

Fatal $6,474,138 2 0 $12,948 $0 $12,948 

Major Injury $1,412,675 3 0 $4,238 $0 $4,238 

Moderate Injury $94,465 8 4 $756 $378 $378 

Minor Injury $7,510 18 13 $135 $98 $37 

PDO $3,004 34 48 $102 $144 -$42 

Unknown Severity $7,510 3 6 $23 $45 -$22 

Total Cost  $18,202 $665 $17,537 

 

4. CONCLUSIONS AND FUTURE RESEARCH 
The results suggest that, in many cases, the roundabouts contribute to the reduction of total frequency 

of angle crashes, thus yielding a significant safety benefit as such crashes tend towards higher severity 

injuries.  For other crash types of higher severity level, results indicated that a similar crash reduction 

rate to that of angle crashes was observed.  Since the after roundabout conversion period had a slightly 

larger crash total than the before roundabout conversion period, the significant savings in total crash 

costs, even with two more total crashes in the after period than the before period, highlights the 

importance of the severity reduction to the state of Pennsylvania.  Roundabout conversion in the state 

of Pennsylvania reduces average crash severity, especially for previously signalized intersections, which 

furthermore saves significant societal costs.  Suggested future work scope includes the expansion of the 

database to cover multi states and various roundabout configuration (i.e., multi-lane roundabouts) as 

more data becomes available.  


