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Introductions

Joshua Spano
Manager, Transportation 
Operation and Safety
Southwestern Pennsylvania 
Commission (SPC)

Andrew Thompson, EIT
Engineering Associate
Kittelson and Associates

Presenter
Presentation Notes
Speakers: Josh and Andrew
Andrew Thompson. I work at Urban Engineers in our Philadelphia office. 
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Southwestern Pennsylvania Commission

Major 
Projects

Safety

Connectivity

Mobility

Accessibility

Presenter
Presentation Notes
Speaker: Josh
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Why roundabouts?
Roundabouts are a proven safety 
countermeasure because they can 
substantially reduce crashes that result in 
serious injury or death. Roundabouts can:
• Improve safety

• 90% fatal crashes
• 76% injury crashes
• 39% all crashes

• Promote lower speeds and traffic calming
• Reduce conflict points
• Lead to improved operational 

performance
• Roundabouts identified by PennDOT’s 

Strategic Highway Safety Plan (SHSP) to 
address intersection safety

Source: Pennsylvania Strategic Highway Safety Plan 

Presenter
Presentation Notes
Speaker: Josh
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• Identify high potential locations for modern 
roundabouts

• Focus on enhancing:
 Safety
 Accessibility
 Mobility
 Connectivity

• Develop minimum of 6 concepts
• Position our self to:

• Be informed when we receive funding applications
• Be prepared for discretionary/statewide/federal funding 

opportunities

Purpose of SPC Regional Roundabout Screening Study

Presenter
Presentation Notes
Speaker: Josh
Hand over to Andrew
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Screening Process

NTP – July 2021

March 2022

Presenter
Presentation Notes
Speaker: Andrew
This is an overview of the entire study and a rough agenda for the rest of the presentation. We started with data collection and processed the data through these multiple screens. The study began in July of last year and wrapped up late last month so this information is hot off the presses.

If you’ve worked with us on our other roundabout screenings this diagram may look familiar.
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Collaborative Process with Steering Committee

Study Team: Steering Committee:
• 3 PennDOT Engineering Districts
• County Planning Partners
• City of Pittsburgh

Presenter
Presentation Notes
Speaker: Andrew
One of our goals throughout has been to have a collaborative process internally with our study team and externally with our Steering Committee which consisted of the 3 PennDOT engineering Districts, 10 county planning partners, and the City of Pittsburgh. At each step of the process it was important to engage the Steering Committee to incorporate their feedback.
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Study Website

• Present intersection locations
• Provide comments
• Locate relative to other 

PennDOT projects
• Suggest a Location feature

Presenter
Presentation Notes
Speaker: Andrew
With so many people to coordinate with, we create an arcGIShub based website to: read slides
This website outlive this first step in roundabout screening and will be the basis of future roundabout identification studies.
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Intersection Database

• Use roundabouts where they make sense
• PennDOT’s Highway Safety Network Screening (HSNS)
• Initial 1,379 HSNS intersections

• Combined Urban and Rural intersections
• Separated by County
• Initially ranked by # of angle/head-on crashes

Presenter
Presentation Notes
Speaker: Andrew
Roundabouts are a great tool but we want to use them were they can make the largest impact. Like Josh said earlier, roundabouts can significantly reduce crashes, specifically angle and head-on crashes. Having this safety focus, we used PennDOT’s 2017 Highway Safety Network Screening (HSNS) which was a statewide screening completed by Central Office to identify underperforming intersection and roadway segments.

Starting with the combined intersection spreadsheet, we separated the list by county, and ranked the 1,379 HSNS intersections. Obviously, that’s too many intersections so we had to determine which filters made sense.
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Roundabout Screening Step 1 – Starting Point

Traffic_Split

Intersection_ADT

Right_Angle

Excess_Cost

Presenter
Presentation Notes
Speaker: Andrew
This is a screenshot of the HSNS spreadsheet which includes all of the identifying intersection information. The filters we first applied focused on the four highlighted boxes. Read boxes
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Roundabout Screening Step 1 – Intersection ADT

NCHRP Report 672 – Exhibit 3-12 – Planning Level 
Daily Intersection Volumes

• Total entering volume
• Approximate roundabout size
• Roundabouts with less than 

two entrance lanes – no upper 
limit

• Sufficient traffic to justify 
improvement – Intersection 
with minor ADT >1,000 vpd

Presenter
Presentation Notes
Speaker: Andrew
Intersection AADT is the total traffic volume entering the intersection. NCHRP 672 has this excellent diagram which approximate the number of lanes needed to accommodate traffic.

We like to say that anything around 20 to 25,000 ADT is within the realm of single lane roundabouts.

In this study we used Intersection AADT to approximate roundabout diameter (aka ICD) and set upper and lower bound for traffic. At this time, SPC was not interested in roundabouts with more than two entrance lanes and Urban recommended we used a lower limit of 1,000 vpd because those intersections tended not to have a high number of crashes and a roundabout may not be expected.
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Roundabout Screening Step 1 – 90-10 split

• Major roadway AADT exceeds 
90% of total intersection AADT

• Found 90-10 intersections tend 
to have poor roadway typology 
for roundabout

• Often close to higher potential 
intersections

SR 66 & Fairground Rd – Manor Twp, Armstrong County

SR 66 & SR 128

Presenter
Presentation Notes
Speaker: Andrew
We also examined how a 90-10 split might affect a proposed roundabout. What we found is the 90-10 intersections tended to have roadway typologies that didn’t make sense such as a 4 lane divided highway with a local minor road. These intersection also tended to be closer to a busier, crash-prone, “more deserving” intersections.

For example, the pinned intersection has a 90-10 split but it only serves the small neighborhood and is closer to a higher ranked, busier intersection just down the road. It may make sense to examine the corridor and install book end roundabouts to provide better access.

Example – 2 angle/head-on crashes (Rank 28) – 92-8 split
SR 66 & SR128 – 4 angle/head-on crashes (Rank 15). Ultimately ranked 6 – 70-30 split



13

June 2022 – SPC Transportation Operations and Safety Forum- SPC Roundabout Program

Roundabout Screening Step 1 – Excess Cost

• Predicted vs Observed vs Expected
• High crash locations are in the 

higher percentile of crash 
distribution

• Excess Cost did not correlate with 
good roundabout candidates

PennDOT HSM Tool A Example

Presenter
Presentation Notes
Speaker: Andrew
Excess Cost was calculated as part of the HSNS process. If you know the HSM, excess cost tells you how bad an intersection is performing in societal costs. We initially ranked our intersections by excess cost but it did not correlate well with roundabout potential because the types of crashes may not be correctable by a roundabout.



14

June 2022 – SPC Transportation Operations and Safety Forum- SPC Roundabout Program

Roundabout Screening Step 1 – Filter Summary

• Eliminated intersections with:
• <4 angle/head-on crashes
• Minor AADTs <=1,000 veh/day
• Potential roundabout exceeded 

2 entry lanes
• Incompatible roadway network 

(e.g. complex interchanges, 
one-way intersections)

Saw Mill Run Road and SR 51 Interchange

Presenter
Presentation Notes
Speaker: Andrew
In summary our first filter screening: Read slide
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Roundabout Screening Step 1 – Individual Review

• Reviewed 578 filtered sites
• 160 High Potential
• 257 Potential*
• 161 Low Potential

• Noted
• Topography
• Transit opportunities
• Adjacent intersections
• Trails and railroads
• Environmental constraints (e.g. 

gas stations, streams, parks, etc)

Presenter
Presentation Notes
Speaker: Andrew
After applying our filters, this left us with 578 intersections which were reviewed individually. Individual review noted: read slide
Each review ranked intersections as high potential, potential, or low potential.

High Potential sites typically had significant head-on and angle crash rates, adequate ROW, more even ADT splits with fewer obvious utility or environmental constraints. 

*Potential sites are great candidates, but something may limit or complicate the design of a roundabout.  Those sites typically had significant head-on and angle crash rates, but with uneven ADT’s, or higher likelihoods of impacting homes or businesses.

Low Potential sites typically had volumes incompatible with 2 lane roundabouts or minimal ROW among other factors. 
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Roundabout Screening Step 1 - Summary

1,379 HSNS intersections > 578 filtered > 160 high potential > 84 recommended

• D10-0
• Armstrong – 86 to 13
• Butler – 128 to 60
• Indiana – 142 to 26

• D11-0
• Allegheny – 305 to 227
• Beaver – 120 to 49
• Lawrence – 134 to 33

• D12-0
• Fayette – 111 to 40
• Greene – 51 to 13
• Washington – 109 to 42
• Westmoreland – 121 - 75

Presenter
Presentation Notes
Speaker: Andrew
This is a county breakdown of the 160 high potential intersections. After presenting/reviewing the candidates to the steering committee, 84 were selected for further analysis.
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Roundabout Screening Step 1 – HSM Analysis

Used PennDOT HSM Tools
• Tool A (AASHTO Part C)
• Tool B (AASHTO Part D)

Performed to:
• Confirm continued crash performance
• Provide “benefit budget” for benefit/cost ratio

Progressed 40 intersection to Roundabout Screening Step 2

Presenter
Presentation Notes
Speaker: Andrew
The last part of Screening Step 1 was to perform a Highway Safety Manual (HSM) analysis using PennDOT’s HSM Tools. We did this last for two reasons:
Confirmed the intersection performed as screened
It provided budget for the benefit cost ratio

The HSM screening reduced our intersections from 84 to 40 intersections. More than half
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Roundabout Screening Step 2 
Intersection Control Evaluation (ICE)

• PennDOT’s Intersection Control 
Evaluation (ICE)

• The purpose of ICE is to objectively 
and consistently consider multiple 
forms of intersection control when 
a new project is first contemplated.

• 3 stage forms
• One alternative is clearly preferred 

– ICE ends

Source: PennDOT ICE Presentation

Presenter
Presentation Notes
Speaker: Andrew

If the purpose of Step 1 was to identify where roundabouts could make a large difference, the purpose of Step 2 was to confirm there wasn’t another alternative that made more sense. 

We followed PennDOT’s ICE policy and used their stage forms to compare a roundabout to other alternatives.
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Roundabout Screening Step 2 – ICE  Stage 1 Control Strategies

Source: PennDOT ICE Presentation

Presenter
Presentation Notes
Speaker: Andrew

By default, ICE stage 1 asks us to consider all the following. However, most of the lower control strategies are only applicable to higher volume, rural, high traffic split intersections which were eliminated in Step 1 roundabout screening.

So, most often it was comparing stop-controlled, signalized, and roundabout alternatives.

Continuous green tee intersections were also dismissed because existing CMFs (Crash modification factors) are low (~4%).

25 intersections ended with Stage 1
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Roundabout Screening Step 2 – ICE Stage 1 example
ID# 8159 
District 12-0
Westmoreland County
Allegheny Township

Total Crashes – 33
Angle/Head-on – 9 
Hit Fixed Object - 20

STOP

SR 356
10,890 ADT

Presenter
Presentation Notes
Speaker: Andrew

This example highlights why it was so important to perform an ICE analysis of the remaining candidates. As you can see, this is a high crash location which had an appropriate intersection AADT. However, the ADT shows that everyone is turning along the SR. What we found was northbound SR 356 drivers were failing to identify and respond to the one-way stop control resulting in fixed object crashes.

The recommendation was to realign this street so it was removed as a roundabout candidate.
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Roundabout Screening Step 2 – ICE Stage 2 Forms

• Safety
• Compare crash reduction factors (CRF)
• Review crash resumes
• Update HSM Tool

• Operations
• Requested historical turning movement counts
• Streetlight Data
• FHWA CAP-X tool
• Sidra Intersection

Presenter
Presentation Notes
Speaker: Andrew

Remaining 15 intersections
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Roundabout Screening Step 2 – ICE Summary

40 intersections
• 32 roundabouts
• 4 traffic signal improvements
• 1 Median U-Turn (MUT)
• 1 All-way stop
• 1 Realignment
• 1 Eliminated

7 intersections progressed to 
concept development

Presenter
Presentation Notes
Effectiveness of previous screenings
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Concept Development

Concept Report
• Concept Development
• Desktop Environmental 

Screening
• Traffic Analysis
• Cost Estimate
• HSM Analysis
• Benefit Cost

Presenter
Presentation Notes
Speaker: Andrew

So the 7 intersections were advanced to roughly 10% design and summarized in concept reports. The reports included the following which were generated in previous stages of the study. The intersection on the right is an example of one intersection taken to concept development.
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Conclusion

• Collaborative process with Steering Committee and Study Team
• Identified 160 high potential intersections
• Developed 7 intersection concept reports

Met requirements of PennDOT Highway Safety Improvement Program (HSIP)
1. Address Strategic Highway Safety (SHSP) priority
2. Be identified through a data-driven process
3. Contribute to reduction in fatalities and serious injuries
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Thank you

Joshua Spano
Southwestern Pennsylvania Commission
jspano@spcregion.org
(412) 391-5590

Andrew A. Thompson, EIT
Kittelson & Associates
athompson@kittelson.com
(267) 551-3453

Special Thanks: Domenic D’Andrea, Steering Committee, Michael Mastaglio, PennDOT Central Office
WRA, Markosky

Placeholder

mailto:jspano@spcregion.org
mailto:athompson@kittelson.com
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