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Presentation will Include 
• Overview
• Symposium Substitute Report and Symposium Lite 

pages
• Speed Countermeasures Toolbox Project
• SmartGrowth Project
• Additional Projects
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VTRANS RESEARCH HIGHLIGHTS
•Variety of projects:  materials, structures, snow and ice, 
environmental, etc.—directly and indirectly research 
funded, other
•Project Champions from across the Agency
•Annual Research and Innovation Symposium—this year a 
Symposium Substitute Report
•New communications—we want our research to be used so 
we need to share about our projects!
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AOT RESEARCH OVERVIEW
• When Research was part of the Materials Lab, there 

was more staff and more field and internal research.
• Now, two staff and greater emphasis on research 

management
• External research projects led by VTrans
• Maximizing utilization of external payments
• FHWA Pooled funds
• National Cooperative Highway Research Program/TRB
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2023 EXTERNAL RESEARCH PROJECTS 
(Potential and Funded)
• Using DCP in Preliminary Design – Geotech
• New UAS Technology Public Sector Impacts – Aviation
• Small Culvert Performance Monitoring – District Maintenance
• Travel Time Data from Work Zones – Proj Dev/Traffic Design
• Pavement Performance Models – Asset Management
• RAS as an FDR Mechanical Stabilizer – Asphalt Materials
• Phosphorus Removal from Stone-Lined Ditches – Stormwater Mntce
• Laboratory Aging Procedures for Asphalt Mixtures – Asphalt Materials
• Rural GHG Reductions Toolbox – Planning
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TECHNICAL ADVISORY COMMITTEE (TAC)
•All VTrans led projects have TACs
•Technical Champion
•Research Staff
•AOT staff from different Bureaus, Divisions
•Technical staff from other Agencies
•RPC Staff
•More participation, more project guidance, more implementation 
potential
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2023 AOT Research and Innovation 
Symposium Lite
•Due to July flooding, no in-person Symposium this year
•Gathered Fact Sheets for 16 projects, 9 funded by Research and 7 
external, separated into four groupings:

•Materials and Pavements
•Structures and Stormwater Design
•Asset Management
•Planning, Public Transportation, and Safety

•Symposium Lite webpages: 2023 Research and Innovation Symposium Lite

•Sharing a Symposium Substitute Report in October 2023 with Research 
program overview and Fact Sheets 
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AOT Research and Innovation 
Symposiums
26-30 Projects in Four Groupings:
 Asset Management and Maintenance
 Materials
 Environmental, Resilience, Planning and Public Transportation
 Structures and Construction

Virtual 2020, 2021, Hybrid 2022

Each project includes
Web page—permanently available!
 Fact Sheet
 Poster
 3-5 Minute Recording (support team failed in 2022)
 Half of the projects in 2022 included table demos
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Speed Countermeasures 
Toolbox

•Report completed in early June

•Includes 15 potential speed countermeasures
•Horizontal deflections

•Vertical deflections

•Passive or perceptual measures

•Also includes field data (from four locations) and four 
case studies
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15 
Countermeasures

•List of the speeding countermeasures that are 
recommended for use in Vermont, their 
acceptability on the state highway system, and 
the applicability and frequency of each 
countermeasure’s use across seven criteria. 

•For each criterion, the countermeasure is rated 
as follows: 
• ++ indicates most favorable or most common 
• + indicates moderately favorable or moderately 

common 
• − indicates not favorable or not common
• Seek: may be possible, seek guidance from your 

District
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Countermeasure 
Example

•Page for each of the 15 countermeasures

•Each countermeasure has list of pros and cons

•Explains if common in Vermont

•Provides context

•Explains design considerations

•Lists additional resources
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Middlebury VT-
125 EB Field Test

•Posted speed limit drops from 
50mph to 40 mph, then to 25mph

•Countermeasures used: Lane 
Narrowing and Bulbouts

•Speed data collected from 6pm 
January 16, 2023 to 10am January 
18, 2023 (40 hours)

•Countermeasure successfully 
reduced speeds; average vehicle 
speeds were under 25mph for 
almost the entire observation 
period
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Middlebury Case Study: Middlebury 
College Campus

•Speed limit 35mph

•Goals: Improve pedestrian safety and reduce 
speeding

•Several features added:
• Visual cues and horizontal deflections
• Bulbouts with decorative streetlights
• Expanding and illuminating crosswalks

•Changing the driving environment to appear more 
congested with on-street parking has been 
considered the most effective change
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Smart Growth Project
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•Project started last year

•Expecting completion this calendar year

•TAC includes AOT, ACCD, data folks, advocates

•Research team has spent a lot of time building a 
Vermont model based on cell phone location data

•Using future VT population forecasts by county, can 
we consider the travel impacts of various growth 
scenarios:

•More population and activities in Town Centers (SmartGrowth)

•Disbursement



Project Objectives
Overarching Hypothesis: Compact, mixed use development 
patterns generate less VMT and per capita GHG emissions 
than more dispersed development.

RESEARCH OBJECTIVES:

1. Demonstrate the degree to which smart growth strategies can 
reduce VMT and transportation-related GHG emissions in the 
Vermont context.

2. Quantify the co-benefits of smart growth strategies, including 
health benefits of increased active and multimodal travel, safety 
benefits and reduced maintenance associated with reduced VMT, 
and increased economic activity in downtowns and community 
centers.
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Data Sources

The nature of the space (i.e., smart growth characteristics)
• Parcel data, land use, transportation system, census, etc.

Built environment data

How do folks move? 
• Smartphones + apps reporting user location at regular intervals
• Processed data informs baseline VMT estimate

Passively collected location data 
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Device Activity Spaces Over a Week
Rutland

Per capita VMT:
83.9 miles/week

Springfield
Per capita VMT:

145.7 miles/week

Morrisville
Per capita VMT:

164.8 miles/week



RAS as an FDR 
Mechanical Stabilizer

•Recycled Asphalt Shingles (RAS) is a recycled material; 
Agency eager to use Recycled Materials (RMWG)

•Full Depth Reclamation (FDR) is needed when a roadway and 
its base is in such poor condition, they both need to be 
rebuilt (roadway reconstruction)

•Research project
• What is the performance of using RAS to enhance the roadway 

base?
• Are there environmental impacts from using RAS in the enclosed 

subbase?
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HIVE II and HIVE III projects
•50,000 culverts in Vermont

•Hydraulic Inspection Vehicle Explorer (HIVE) started in MnDOT

•VT asset management staff worked with District staff on improvements

•HIVE II—UVM project –robot car to robot tank
• RAC HVR Video

•HIVE III project starting now
• Crawler can maneuver around turns—from above ground drop points
• Several HIVE IIIs to use by District Maintenance staff
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RRFB Evaluation
•Rectangular Rapid Flashing Beacon (RRFB)—
signals used at mid-block crosswalks

•Selected as a 2023 High Value Research project 
(one of 16 projects selected nationally)

•Considered six pairs of signals across Vermont
• Newly installed RRFB compared to a similar 

intersection in same town

•Results include:
• RRFBs did increase the number of vehicles 

stopping at crosswalks
• RRFBs functioned similarly in town centers and 

rural transition zones
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Work Zone Travel Time Delay
•Another project started in 2023

•How close are work zones to the specified 10 minutes of 
delay per operation and 15 minutes total per project?

•Collecting work zone delay field data either before 
construction and during construction or during 
construction and after construction

•Considering four different types/sizes of 
roadways/projects

•Collecting field data and utilizing new “big data” traffic 
data purchased by AOT
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Questions? 
Comments?
EMILY PARKANY EMILY.PARKANY@VERMONT.GOV

ASHLIE MERCADO ASHLIE.MERCADO@VERMONT.GOV
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