1-95

Variable Speed Limit System

Commonwealth Transportation Board Meeting

Mena Lockwood, P.E., VDOT
Michael Fontaine, P.E., PhD, VIRC
October 26, 2022

Kimley»Horn | \VDOT iz



I-95 VSL Project Presentation Overview :
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* How the System Works
* Project Evaluation

» Considerations

* Driver Behavior
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The Virginia Department of Transportation (YDOT) will install variabie speed limits (W5L) to enhanoe safety in the Interstale 85 northbound cormdor bebwesn mile

markers 115 and 130 in Canline and Spotsylania counties,

Crashes have ocowred when norhbound vehicles irsveling at speed unexpeciedly encounter siopped or slowing traffic fow due to conpestion or lane closwes for

» Conclusions

Mew =igns displaying varisble speed limits betwaen 35 mph and 85-70 mph wil be paired with dynamic mez=ags boards in this section af 195 northbound. Drivers wil




VSL Pilot Project Corridor ’
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Corridor Selection

* Regular and incident-related congestion
* Hot spots with stop-and-go conditions

« High crash rates & incident delay

Project approach is to use VSL to harmenize
traffic flow resulting in:

 Reduced crashes

* Reduced stop-and-go conditions

* Improved travel time & reliability



I-95 VSL Field Elements

Radar Vehicle Detector




Corridor Video
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Public Outreach T

Signs
« Safety rest area signs, indoor and outdoor
« |-95 northbound billboard at mile marker
98 (Doswell)

Social Media
« Waze & Facebook ads
 Digital, geofenced display ads -
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» 900,000+ impressions (June 15-July 15) EIC Mg ceeto s
Website COMING SO0 JRZsr=s: 50| P

 virginiadot.org/variablespeedlimits



August System Activation Patterns I

Intensity of RED corresponds to a lower speed limit displayed for a longer time

Posted Speed Reductions throughout the Day (i)

Date

Tuesday, August 02, 2022
Wednesday, August 03, 2022
Thursday, August 04, 2022
Friday, August 05, 2022
Saturday, August 06, 2022
Sunday, August 07, 2022
Monday, August 08, 2022
Tuesday, August 09, 2022
Wednesday, August 10, 2022
Thursday, August 11, 2022
Friday, August 12, 2022
Saturday, August 13, 2022
Sunday, August 14, 2022
Monday, August 15, 2022
Tuesday, August 16, 2022
Wednesday, August 1/, 2022
Thursday, August 18, 2022
Friday, August 19, 2022
Saturday, August 20, 2022
Sunday, August 21, 2022
Monday, August 22, 2022
Tuesday, August 23, 2022
Wednesday, August 24, 2022
Thursday, August 25, 2022
Friday, August 26, 2022
Saturday, August 27, 2022
Sunday, August 28, 2022
Monday, August 29, 2022
Tuesday, August 30, 2022
Wednesday, August 31, 2022

1AM 2AM 3AM 4AM 5AM 6AM 7AM 8AM 9 AM

Night fime
construction related

T T =

10AM 11TAM 12PM 1PM 2PM 5PM 4PM 5PM 6PM 7PM 8FM S9PM JT0PM 11PM

Friday
Saturday
Sunday

Friday

Saturday
T N NstRday




System Activation by Location °
June 2022 July 2022 August 2022

Frequency of Speed Reductions Frequency of Speed Reductions Frequency of Speed Reductions

by Gantry ® by Gantry ® by Gantry ®
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Intensity of RED corresponds to a lower speed limit; size of circle corresponds to more frequent activation




System Management

» Detailed Algorithm Performance Review







System Management 10
« Real-time System Monitoring at TOC

* Monitoring hardware and communication status
* Monitoring active congestion and algorithm speed recommendations

-I-ManageWorkZa_m
< Create Incident

Image captured on June 9, 2022 prior to go-live



System Evaluation Considerations

e A before/after evaluation was conducted in the corridor.
Before: 1/1/22 —-3/26/22 After: 6/22/22 —8/31/22

* Volume and event types changed significantly between the periods.
* The analysis attempts to address this to the extent possible.

Traffic Volume Event Types
(Daily Vehicle Miles of Travel by Day of Week) (Traffic Impacting Events)

Average Daily Vehicle Miles Traveled per detector
- Before -Aﬁer Average Hours/Day




System Evaluation - Driver Behavior 12

* Drivers are responding to new posted speed limifs.

« Speeds were 3-4 mph slower during transitional periods (55 or 45 mph speed limits).

» Pre-activation data was processed using the VSL algorithm o determine what
would have been posted in the “before” period if the system had been active.

Before After

VSL Algorithm (Static Speed Signs, Algorithm On) (VSLs Active)
Recommended

Speed Av Difference Difference
(mph) % of Posted Speg d from VSL % of Posted Avg. Speed ——
Speeds Speeds mph

P (mph) (mph) P (mph) (mph)

96. 5‘7 89. 77

Transitional
Speeds




System Evaluation — Driver Behavior 13

 Drivers did respond to the VSLs during transitional flow, indicating that the
VSL was providing benefits in smoothing flow info congestion.

* Further improvements in driver compliance with VSLs could be beneficial.

VSL Algorithm . Bgfore . Aﬂ.er.
Recommended | (Static Speed Signs, Algorithm On) (VSLs Active)

Speed
(mph) > VSL Speed | > VSL Speed > VSL Speed | > VSL Speed
G DEESS +5 mph +10 mph AL +5 mph +10 mph

I R R R - =

| 55 | 8% | 74% | 62% | 78% | 65% | 4%

45 | 69% | 1% | 53% | 62% | 51% | 39%
I 0 I I - M N




System Evaluation — Driver Behavior 14

 Drivers reacted to VSLs by traveling closer to the recommended
speed

' Before After
45 mph VSL 45 mph VSL
20 40 60 80 100 20 40 &0 a0 101

Speed (mph, 1 mph increments) Speed (mph, 1 mph increments)



Speed Harmonization Improvement 15

« Speed differentials between lanes have decreased since VSL activation

@ 1_Left @2_Center @3_Right @ 1_Left @2_Center @3_Right

Before -~ After
45 mph VSL 45 mph VSL
il HL " ||| — “ | J o
Speed (mph, 1 mph increments) Speed (mph, 1 mph increments)

Speed Differential (mph)
Period

Left-Center | Center-Right
e | 10 | 03




System Evaluation — Safety 16

* Crashes were compared between milepost 115 and 130 from
system activation through July 31 (most recent finalized dataq).

 Crashes are rare and random events. Trends from 5 weeks of
VSL activation data are a small sample and should be viewed

with caution.

Crash Counts

Year
January 1 - June 21 7% Change from June 22 - July 31 7 Change from
Previous Year Previous Year

009 | 078 ] a% | 0 | 2%

2020 Omitted due to pandemic effects on traffic
2021 | 99 | +27%

/8
02022 | 137 | +38% | 35 | -17%




Conclusions 17

» Based on initial results, the system is working as designed.

* Drivers are reacting to the VSLs.

« Average speeds have decreased 3-4 mph when the transitional 45 and
55 mph speed limits are posted.

« Speed differentials have declined between lanes. Speed
harmonization is occurring.

» Early crash results show positive trends.

« Safety and operational results will continue to be monitored.
Updated results will be reported to the Board at a future
meeting.
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