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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:

e |mprove safety

e  90% fatal crashes

e 76% injury crashes

e 39% all crashes
e Promote lower speeds and traffic calming
e Reduce conflict points

e Leadto improved operational
performance

° Roundabouts Identlfled by PennDOT’S Source: Pennsylvania Strategic Highway Safety Plan
Strategic Highway Safety Plan (SHSP) to
address intersection safety
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Purpose of SPC Regional Roundabout Screening Study

e |[dentify high potential locations for modern
roundabouts

e Focus on enhancing:

v Safety

v Accessibility
v' Mobility

v Connectivity

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

e Be informed when we receive funding applications

e Be prepared for discretionary/statewide/federal funding
opportunities
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Screening Process

NTP —July 2021

March 2022
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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.


Collaborative Process with Steering Committee

Study Team: Steering Committee:

3 PennDOT Engineering Districts
e County Planning Partners

e City of Pittsburgh
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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.


Study Website

e Present intersection locations
* Provide comments

e | ocate relative to other
PennDOT projects

e Suggest a Location feature
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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.


Intersection Database

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

e Combined Urban and Rural intersections

e Separated by County
 Initially ranked by # of angle/head-on crashes
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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.



Roundabout Screening Step 1 — Starting Point

Greene County HSNS Intersection List - 2021

RarfRankfd TypRd Distrifd Countf Municipality K& Intersection_Type - Major_Road_Name Ed Major_Designatiid Major_AAIEJ Minor_Road_Name Ed Minor_Designatiofd Minor_AAD I Trafﬁc_SpI ntersection At' _ PDO B4 Tot: ight_Ang xcesiy F_xcess_Co
1 6 Urban 12  Greene Franklin Twp 4.-Leg Signalized Roy E Furman Hwy SR 0021 18199 Elm Dr T-684 K T kB 4 17T i 042 Doptiiietite
2 1 Urban 12 Greene Franklin Twp 4-Leg Signalized Roy E Furman Hwy SR 0021 18199 Miller Ln T-683 6162 61 i} 4 ? 9 -1.65 ¥252,800
3 Rural 12 Greene | Monongahela Twp -Leg Minor-Street Stop-Controlle  Dilliner Pt Marion Rd SR 0088 2747 Diamond St/ Mapletown Rd SR 2014 / SR 2016 798 3545 5 5 U 8 1.05 $213,200
4 2 Rural 12 Greene 1and Twp / Monongah 4-Leg Signalized Roy E Furman Hwy SR 0021 7305 Dilliner Pt Marion Rd SR 0088 4765 12070 8 4 12 7 -24 -$509,500
5 3 Urban 12 Greene Franklin Twp 4-Leg Signalized Mt Morris Rd / E High St SR 0019 17342  y E Furman Hwy | Private D SR 0021 | Private Dwy 16846 34188 5 10 i .93 -$608,400
3] Urban 12 Greene  Waynesburg Boro 4-L eqg Signalized High 5t SR 0019 6943 Washington St Local Rd 1690 8633 5 7 7 0.15 $73,900
7 7 Rural 12 Greene Carmichaels Boro 4-Leg Signalized Vine 5t SR 0088 5195 George 5t SR 1021 8184 2 2 4 -1.58 -$383,900
a Rural 12 Greene  Cumberland Twp -Leg Minor-Street Stop-Controlle Roy E Furman Hwy SR 0021 6382 Glade Run Rd T-683 6547 ¥ [] 1] -0.81 -$190,200
9 Urban 12 Greene Franklin Twp 4-1 eqg Signalized Roy E Furman Hwy SR 0021 18199 School Dr/ Jefferson Rd T-734 19762 2 4 i} -1.05 -$233,200
10 Urban 12 Greene  Waynesburg Boro 4-L eqg Signalized Greene 5t SR 0019 8865 Morgan St SR 0218 11391 3 5] g 5 0.16 -$78,000
11 4 Rural 12 Greene Morgan Twp Leg Minor-Street Stop-Controll Jefferson Rd SR 0188 6008 Lippencott Rd SRO0221 7083 i} 0 0 5 -0.58 $68,800
12 Urban 12 Greene  Waynesburg Boro 4-L eqg Signalized High 5t SR 0019 7709 ) 3 Rd 1004 2 4 3] 5 -0.2 -5114,500
13 5 Urban 12 Greene Franklin Twp Leg Minor-Street Stop-Controlle High St/ Roy Furman Hw SR 0021 6577 5702 54% arsa 4 i} 4 017 $54,200
14 8 Rural 12 Greene Carmichaels Boro 4-Leg Signalized Vine 5t SR 0088 6248 (] Rd 1214 84% 462 1 4 5 4 1.3 -$440,600
15 Urban 12 Greene  Waynesburg Boro 4-Leg Signalized High 5t SR 0019 9415 103 145 87% 10867 1 3 4 4 -0.4 -$145,100
16 Urban 12 Greene  Waynesburg Boro  -Leg Minor-Street Stop-Controlle High 5t SR 0019 10356 12 99% 10480 2 3 4 0.05 -57,400
17 Urban 12 Greene  Waynesburg Boro 4-Leg Signalized High St SR 0019 /SR 0021 5393 SR 0019/SR 3015 a0 G873 1 2 3 4 -0.27 -595,400
18 Urban 12 Greene  Waynesburg Boro  -Leg Minor-Street Stop-Controlle Morris St SR 0019 025 ofr 3063 0 2 2 4 0.01 -$15,900
19 Urban 12 Greene Franklin Twp 3-Leg Signalized Roy E Furman Hw SR 0021 3284 5% 1144 i} 0 i} 3 -0.67 11,600
20 Urban 12 Greene Franklin Twp -Leg Minor-Street Stop-Controlle Roy E Furman Hw SR 0021 512 95% 16 3 1 4 3 -0.06 531,300
21 Urban 12 Greene Franklin Twp | 4-1 eg Signalized | Roy E Furman Hwy SR 0021 5103 66% 4907 1 2 3 3 -1.83 -5411,100
22 Urban 12 Greene  Waynesburg Boro -Leg Minor-Street Stop-Controlle High 5t SR 0019 oo cracroe e rrorara 44 96% 10797 o 1 1 3 -0.31 -$59,900
23 Rural 12 Greene  Carmichaels Boro -Leg Minor-Street Stop-Controlle Vine St SR 0088 4142 Greene 5t Local Rd 84% 4959 4 2 G 2 0.27 111,400
24 Rural 12 Greene Cumberland Twp -Leg Minor-Street Stop-Controlle Roy E Furman Hw SR 0021 8907 211 924 a013 3 3 G 2 0.2 $26,500
25 Urban 12 Greene Franklin Twp -Leg Minor-Street Stop-Contraolle Roy E Furman Hwy SR 0021 9803 . 495 10298 2 4 3] 2 0.1 -$26,800
26 Rural 12 Greene  Monongahela Twp -Leg Minor-Street Stop-Controlle Point Marion Rd SR 0088 2062 bl nght Angle 178 94% 3140 4 1 5 2 0.34 $140,300
27 Urban 12 Greene  Waynesburg Boro  -Leg Minor-Street Stop-Controlle High 5t SR 0019 8474 —_— 951 90% 9455 1 & 4 2 -0.01 -$36,100
28 Urban 12 Greene  Waynesburg Boro  -Leg Minor-Street Stop-Controlle High 5t SR 0021 8348 gy UCdl mudu 2] 99% 8443 1 2 3 2 0.08 $1,000
29 Rural 12 Greene Morgan Twp -Leg Minor-Street Stop-Controlle Jefferson Rd SR 0188 4581 Trailer Ct Local Road 93% 4754 1 2 3 2 19 -$90,400
30 Rural 12 Greene Washington Twp  -Leg Minor-Street Stop-Controlle Washington Rd SR 0019 3129 499 56% 5628 1 2 3 2 -0.64 -$176,100
K}l Urban 12 Greene  Waynesburg Boro 4-1 eqg Signalized High 5t SR 0021 16846 5365 TE% 22211 2 1 3 2 -1.98 -$457 000
32 Urban 12 Greene  Frankiin Twp 4-Leg Signalized High St SR 0019 10356 EXCESS CO st 2556 B0% 12912 0 2 2 2 097  -$276,300
33 Rural 12 Greene Center Twp -Leg Minor-Street Stop-Controlle Roy E Furman Hw SR 0021 2885 — 858 T7% 3314 3 0 3 1 -0.28 520,500
34 Rural 12 Greene Jefferson Boro  -Leg Minor-Street Stop-Controlle Greene 5t SR 0188 5009 wWa gro ocal Kd 669 88% 5678 2 1 3 1 -0.28 -543 500
35 Urban 12 Greene  Waynesburg Boro  -Leg Minor-Street Stop-Controlle Greene 5t SR 0019/ Local Roat G706 Richhill 5t SR 0019/ Local Road 6706 50% 13412 1 2 3 1 -0.45 -$97,700
36 Rural 12 Greene Cumberland Twp -Leg Minor-Street Stop-Controlle Dry Tavern Rd SR 0088 3613 Willis Rd / Crucible Rd SR 1017 307 92% 3920 o 3 3 1 -0.18 -$178,300
ar Rural 12 Greene Jefferson Twp 4-1 eqg Signalized Jefferson Rd /Fernclif Rd SR 0188 /SR 1008 3551 Dry Tavern Rd SR 0088 3270 52% 6321 2 1 3 1 -2.34 -$561,500
38 Urban 12 Greene Franklin Twp -Leg Minor-Street Stop-Controlle High 5t SR 0021 8348 Locust Ave /Private Dwy  T-681 / Private Dwy 276 97% 8624 1 1 2 1 -0.09 -$13,100
39 Urban 12 Greene Franklin Twp -Leg Minor-Street Stop-Controlle E High St SR 0019 23289 Flowers St Local Road 320 99% 23449 1 1 2 1 -0.67 -$104,400
40 Urban 12 Greene Franklin Twp -Leg Minor-Street Stop-Controlle E High St SR 0019 18619 Bill George Dr SR 0188 7434 T1% 22336 2 0 2 1 -1.14 -$158,400
41 Rural 12 Greene Jefferson Twp 4-1 eqg Signalized wern Rd / Dry Tavern Fredto SR 0088 3592 Jefferson Rd/FernclifRd SR 0188 /SR 1008 3551 50% 7143 0 2 2 1 -212 -$614,800
42 Urban 12 Greene Franklin Twp -Leg Minor-Street Stop-Controlle E High St SR 0019 23289 Second St Local Road 73 100% 23326 o 1 1 1 -0.56 -$99,100
43 Urban 12 Greene  Waynesburg Boro -Leg Minor-Street Stop-Controlle Greene St SR 0019 4642 Blackberry St Local Rd 62 99% 4704 o o o 1 -0.1 -$9,300
44 Rural 12 Greene Jefferson Twp  -Leg Minor-Street Stop-Controlle Roy E Furman Hwy SR 0021 9355 Rolling Meadows Rd SR 2026 1213 89% 9952 2 5 7 o -0.41 -$217,200
45 Rural 12 Greene Morgan Twp -Leg Minor-Street Stop-Controlle Jefferson Rd SR 0188 4581 Homeville Rd T-624 212 96% 4587 2 1 3 ] -0.08 -51,000
46 Rural 12 Greene Cumberland Twp -Leg Minor-Street Stop-Controlle Crucible Rd SR 1017 496 Woodrings Rd Local Road 244 67% 740 0 3 3 0 022 -541,300
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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


Roundabout Screening Step 1 — Intersection ADT

e Total entering volume

e Approximate roundabout size

e Roundabouts with less than
tWO entrance |anes - no upper zz:zz: ______________ Siiff-Citim (additional analysis needed)
limit 2 25000 [

Single-lane roundabout may be
20,000 T sufficient (additional analysis needed)

....................

* Sufficient traffic to justify oo oreten
improvement . Intersection o0 ikely to operate acceptably ikely to operate acceptably

with minor ADT >1,000 vpd a0

Left-Turn Percentage

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


Roundabout Screening Step 1 — 90-10 split

e Major roadway AADT exceeds
90% of total intersection AADT

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

e Often close to higher potential

intersections

SR 66 & Fairground Rd — Manor Twp, Armstrong County
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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


Roundabout Screening Step 1 — Excess Cost

e Predicted vs Observed vs Expected

e High crash locations are in the
higher percentile of crash
distribution

e Excess Cost did not correlate with
good roundabout candidates

PennDOT HSM Tool A Example
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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.


Roundabout Screening Step 1 — Filter Summary

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

e Potential roundabout exceeded
2 entry lanes

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

Saw Mill Run Road and SR 51 Interchange
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In summary our first filter screening: Read slide


Roundabout Screening Step 1 — Individual Review

e Reviewed 578 filtered sites
e 160 High Potential
e 257 Potential*®
e 161 Low Potential

e Noted
e Topography
* Transit opportunities
e Adjacent intersections
e Trails and railroads

e Environmental constraints (e.g.
gas stations, streams, parks, etc)
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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. 



Roundabout Screening Step 1 - Summary

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

e D10-0 e D12-0

e Armstrong —86to 13 e Fayette—111to 40

e Butler—128to 60 e Greene—51to13

e Indiana—142 to 26 e Washington — 109 to 42
e D11-0 e Westmoreland —121 - 75

e Allegheny —305 to 227
e Beaver—120to 49
e [awrence — 134 to 33
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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.


Roundabout Screening Step 1 — HSM Analysis

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

Performed to:
e Confirm continued crash performance

e Provide “benefit budget” for benefit/cost ratio

Progressed 40 intersection to Roundabout Screening Step 2
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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


Roundabout Screening Step 2

Intersection Control Evaluation (ICE

e PennDOT’s Intersection Control
Evaluation (ICE)

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

e 3 stage forms

e One alternative is clearly preferred
— |CE ends

Source: PennDOT ICE Presentation
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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.


Roundabout Screening Step 2 — ICE Stage 1 Control Strategies

Source: PennDOT ICE Presentation
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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



Roundabout Screening Step 2 — ICE Stage 1 example

ID# 8159

District 12-0 é
Westmoreland County Jge
Allegheny Township %34 %

Total Crashes — 33

Angle/Head-on — 9
Hit Fixed Object - 20

SR 356
10,890 ADT
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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.


Roundabout Screening Step 2 — ICE Stage 2 Forms

e Safety

e Compare crash reduction factors (CRF)
e Review crash resumes
e Update HSM Tool
e Operations
 Requested historical turning movement counts
e Streetlight Data

e FHWA CAP-X tool
e Sidra Intersection
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Remaining 15 intersections



Roundabout Screening Step 2 — ICE Summary

40 intersections 7 intersections progressed to
e 32 roundabouts concept development

e 4 traffic signal improvements
e 1 Median U-Turn (MUT)

e 1 All-way stop

e 1 Realignment

e 1 Eliminated
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Concept Development

Concept Report
e Concept Development

e Desktop Environmental
Screening

e Traffic Analysis
e Cost Estimate
e HSM Analysis
e Benefit Cost
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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.


Conclusion

e Collaborative process with Steering Committee and Study Team
e |dentified 160 high potential intersections
e Developed 7 intersection concept reports

Met requirements of PennDOT Highway Safety Improvement Program (HSIP)
1. Address Strategic Highway Safety (SHSP) priority

2. Beidentified through a data-driven process

3. Contribute to reduction in fatalities and serious injuries
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Special Thanks: Domenic D’Andrea, Steering Committee, Michael Mastaglio, PennDOT Central Office
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