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Our mission is to Keep Alaska Moving through service and infrastructure.



Research Development & Technology Transfer
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Mission — Projects that can be implemented and continuously improve our
infrastructure and procedures

= . Research (Universities, consultants, in-house, pooled funds, UT

* T2- Training (managed by Cina Fisher in ANC)
™) . Manage Innovation-STIC & EDC

.
» TRB & AASHTO o) o © O

| have an idea!

Goals: Support DOT &PF through research, training & technical assistance. Facilitate
Implementation of research
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.. RD&T2 Staff
..

* Mike San Angelo, Chief-Anchorage

= Anna Bosin, Research Program Manager-Anchorage
* Vacant, Research Engineer-Fairbanks
e Shane Moller, Research Engineer-Juneau
* Cina Fisher, LTAP Program Coordinator- Anchorage

+ Grace Allers, Training Specialist I-Fairbanks

Research, Development & Technology Transfer Homepage
http://dot.alaska.gov/stwddes/research/index.shtml

http://list.state.ak.us/mailman/listinfo/dot-research-
notification




RD Mission & Money
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2020-2023 Alaska Statewide Transportation Improvement Program
2020-2023 Amendment 3; Approved November 23, 2021

Need ID: 6451

SS STIP line annually-$2.9M FFY23
-Mandatory National Dues- ~500K el Fromee

Place Name: Statewide

- PO (@) I e d F un d S~ 2 OO K Project Description: Federally funded research projects

are selected by the Statewide Research Board to improve
the quality and efficiency of Alaska's Transportation

_ Ra p i d Rese arc h ~ 100 K network. Example: Improve pavement materials to reduce |
rutting due to studded tires. This also pays for dues to
other research entities that that the State of Alaska is

_Administration ~150K required to participate in.

*~S5M = “big” research projects

Phase Fund FFY20 FFY21 FFY22 FFY23
. . Planning & RES 1,976,000 2,015,520 2,055,832 2,096,948
Previous FAST Act moneys included Nessar
Planning& SM 494,000 503,880 513,958 524,237

Research

Mission: Projects that can be
implementable and

continuously improve our

infrastructure




h What is Research?
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* Applied Research- Solves a DOT&PF highway
transportation problem, improves efficiency, evaluates
an innovation, or improves policies and operations.

Hire experts to complete research:
= Universities
= University Transportation Centers (UTC)
= Consultants
= |In-House

What research isn’t:

= Updating department manuals

Routine software licenses, database management

Proprietary technology purchasing

Construction nor maintenance

Equipment purchases
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.| Research Program

**Individual Projects

= Bigger, multi-year projects.
**Rapid Research

= Lit review, lab testing, field testing, etc.
**Experimental Features

= Tied to a construction project. Pays for
monitoring.
“*Deployment
= Qutreach, trainings, implementation,
peer-exchange, bringing
experts/national research to AK

* Innovation: State Transportation Innovation
Council, Every Day Counts Initiatives




Some Active Research Projects
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'; 4000181 EXPERIMENTAL FEATURE MINNESOTA DRIVE
> RAMP MICROSURFACING MONITORING

Funding: $125,000

Project Manager: Drew Pavey (SP&R)

Estimated Completion: December 2022

VR~ W

4000197 LOW TEMPERATURE PERFORMANCE o 0005936 MINI ROAD WEATHER INEORMATION
FRICTION PENDULUM BEARING INUDATED WITH ICE—"_ SYSTEMS PILOT PROJECT

Principal Investigator: Keri Ryan (UNR)
Funding: $300,000 (SP&R)

Project Manager: Anna Bosin
Completion Date: December 2022
Closure Date: June 2024

Principal Investigator: Billy Connor
Funding: $112,484 (SP&R)

Project Manager: Erin Anderson
Estimated Completion Date: March 2022




. Process for “Big” Research Projects

* RAB meeting at end of September-set goals

* Research Open House to discuss ideas was held virtually in November, 2021.
* Solicited Research Needs over winter

* RNS were due March 15t. Reviewed and compiled for this meeting

* RAB meeting May 5 reviewed project score and recommendations

* RAB followed by FHWA approved 2-year work plan

* October 1, 2022 projects start for FFY23




t2 wo ffv23 24 ovub.ndf

Category # Need Statements
Administration & Policy 4
Bridges & Structures 11
Design 2
Survey 3
Hydraulics & Hydrology 1
Materials 3
Experimental Feature 1
Maintenance & Operations 1
Traffic & Safety 2

Innovation 3+1*

Environmental 1

Total 32
L —



FFY2023 Research Projects

Research Projects Selected for FFY23

All the projects are funded by 80% Federal (SP&R-B) and 20% State match for the combined
totals shown. All projects are total project costs. Completion dates and durations are estimates.

Est. Comp.
Title Champion(s) Researcher(s) Date
Implicit Safety Benefits for Matt Walker Dr. Nathan ! year
Vulnerable Road Users Mary McRae Belz, UAF 11/2023
Alaska’s tranqurt:_itllon 1=.'n.rl-:_lhrc:c: Katherine Keith, Katherine 1 vear
detours: Maximizing training . o . Y
. s Aaron Mickols, Cina Keith, 11/2023
opportunitics and outcomes in Fisher ISER/UAA rells
DOT&PF's key industries
Alaska Low Emission Ferries Katherine Keith Katherine ﬁ_nl'u:mths
Pilot Program arerine el Keith, SEC 512023
David Olhver
DOT&PF Image Server Jeremey Amold TED 11/2023
deployment Adam Rolfe
Ryan Marlow
Remote Management of Facilities Rvan Marlow
and Assets with Digital Twins [ . e 00w 10/2023
Vine Yelmene, Troy
Hicks, Jillian In-House
Digitalization of Remote Assets : "] -
(STIC) MNicolazzo

Ken Karle,
Structural Adequacy of Culverts Dr_. Paul .Iapkc, Jake Hydraulic 3 years \,‘
. .. Ciufo, Jefl Stutzke, . S
in Poor Condition . Mapping and 1072025
Bob Trousil :
Modeling
Avalanche Detection and Pat Dry
Warning System Using an Pat Dryer , ] rYer: 4/2023
= o = Snowbound
Infrasound Monitoring Metwork Solutions
along Thane Road, Juncau AK.
Use of Polymer Fluids in Steve Saboundjian, Billy Connor, 1 year
Stabilized Base Courses JefY Currey UAF 11/2023
) " llingworth &
i Dovnsheve | oo | e | 23
Ch : James Reyff 1072024
- Elmer Marx, Larry Dr. Mostata
Computer Vision Tools for Owen and Nicholas Tazarv, South 2 years
Bridge Inspections and Reporting Dakota State 10/2024
= = Murray L
- University
Seismic Behavior of Hider Wing- | Elmer M dNick | Dr-Menyn
eismic Behav l?rﬂ ider Wing- mer Marx and Nic K owalsky. 40 months
Walls Murray NCSL‘J 42026
. S . Carohin Fink,
“Cldaglm“' Olt .Brédgc.sl'??l with Leslic Daugherty Ohio State 2 years
rotective Loalings Univ. 10/2024
e Douglas J.
Roadway foundation cooling Maﬂ&cn B]“m‘%‘ Jeff Goenng, PhD, 2 years
L - urrey, Steve )
using structured foam layers .. PE 1172024
Saboundjian
UAF
s of Ni Dr. Mervyn
Shake Table ;’lcsl-s of Grade 80 | Elmer h[;'l.larx I:l[.ld Nick Kowalsky, 27 months
lers urray NCSU 272025
Capacity and Acceptance Criteria -
of Welded Splices in Cold-Bent Leshic Daugherty C;It?lmsflfk' 18 'ET'U‘“[hE
Reinforcing Steel 10 siate 6/2024
B b Adming ) 24 months
CECArC ministration . ,
FFY23/24 Anna Bosin NIA
Ranid Rescarch & Deol 24 months
pt cacl::al;cYB!Mcp oyment Anna Bosin Varnes
Grand Total $3.273.000




FFY2024 Research Projects

Research Projects Selected for FFY24: b .
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All the projects are funded by 80% Federal (SP&R-B) and 20% State match for the combined
totals shown. All projects are total project costs. Completion dates are estimates.

DOT&PF Work Plan FFY 2023-24
Est. Comp.
4 v & aare : Date p—
Title Champion Researchen(s) Camera Based Computer Vision Elmer Marx, TD_r. [\‘?D;taﬂ:h IZI }‘:{?;)
Measurements for Bridge Field Larry Owen and [;uﬂr\-, ou -
. . ) akota State
Rashaud Josenh. Testing Nicholas Murray University
Alaska DOT&PF Equity Sample .I:d Cha maT-.,n : TED 18 months
Review of Programming and Policies y L-hapma, 62026 Al Tools for Rapid Post-Earthquake o =\ TD_r' [\'?ngf‘:h 2 years
James Marks Damage Assessment of Bridges with ITCE Marx m_.l I;z:n, S?ul 112026
Standard and Substandard Columns e urray akota Slate
University
Evaluation of Low Earth Orbit Vince Yelmene TBD |53I'2135':_:h5 Seismic Detailin of Steel HPil Elmer M P e M 42 months
, : { cismic Detalling o CC =Fue mer Viarx an T. Crvyn 4/2028
Broadband R}an Marlow ' Connections Nick Murray Kowalsky, C5U
- Mathew Billings, I year
. = 4w TI‘D_‘_v' LE.R.L]C.. Improved modeling for ACE and ) i Douglas J. 11/2025
Alaska DOT&PF Human TmﬁLCkmE Dvlan 1% months ventilated shoulder design Jcif&:ﬁﬁ.z:\c Goering, UAF
Data Collection and Strategic . TED | J
. Blankenship., 6/2026
Recommendations :
John Clendenin Grand Total $2,765,000
Alaska Transportation Systems 9 months
Management & Operations Strategic Pam Golden TED 217025 TBD - To be determined. No identified person/institution at this time.
Plan
3 years
Innovation Cormdors Anna Bosin TBD 10/27
Travis Test, Troy
Statewide GNSS Network Hicks, Hans TBD 3/2025
Pederson
Estimating inclastic displacement Elmer Marx. Nick Dr. Mervyn 42 months
demands for bridges under seismic M. - Kowalsky, 42028
forces urray NCSU
Analysis of existing aufeis data near Horacio Toniol 2 years
bridge embankments collected by Mike Knapp ONCEAEDJO o 10/26
airbome surveys
; /2
Decked Bulb Tee Girder — Loss of | Elmer Marx. Nick ]E:r' Andrew 1212025
T ctzger and
pre-stress validation Murray, Douglas .
Geli Billy Connor,
clineau UAF
MNext Generation of Reinforced
. Dr. Mohammad
Concrete Structure: Electric Energy Fl M Pour-Ghaz 42 months
Storing, Self-Sensing Reinforced mmer arx our- ’ 4/2028
NCSU
Concrete Elements




. STIC in Alaska

:?'{

State Transportation Innovation Councils M
(Consultants’ otate DOT &

FHWA Division

State-Based Innovation Deployment -
The STIC Network is about establishing a group

of representatives from various levels of the highway y &
community in each State to comprehensively and
strategically consider all sources of innovation.

‘Universities

] eso_ rce
Read more >> Agencies _

STIC Co-Chairs:
Ryan Anderson-Alaska DOT&PF Commissioner
Sandra Garcia-Aline - FHWA Division Administrator
https://www.fhwa.dot.gov/innovation/stic/

9/13/2022



Plow Route Navigation App
#2022 STIC Project Selected - Cong OIS NR M&O]

Route Creation

Optimize

il ATRT & 11:57 AM 9 U53% %)
< Maps Plan Route S ha re
Fairbanks Details >
all ATET & 11:57 AM ¥ Q053% T Edlt & Update
= . . < Maps Plan Route
T Davis Rd 0.6 mi /‘/
Go east on Davis Rd
Q Search routes

Davis Rd, Fairbanks,
Places Routes @ Alaska, 99701_1736

Arrive at Davis Rd, Fairbanks, Alaska,

v’ Safety

99701, on the left

AVAILABLE (2
<r'> Priority One Plow Route_1 Stat / i l I l i
Yy — @ Depart Davis Rd, Fairbanks I IZe
Alaska, 99701

<r> Test_Rt1 — . H
R v’ Faster onboarding

C 2336-2402 Lathrop St, Fairbanks,

@ Alaska, 99701_1737
Arrive at 2336-2402 Lathrop St,

v’ Collaboration

Start 0 3
(® Depart 2336-2402 Lathrop S, Fairbanks, :%nﬂg;?;i;%??ggsp”m”kk -

3 hr, 8 min - 29 stops
135.4 mi 3:05 PM

Fort Wainwright

a




Speed (mph) along 60-mile detour for 37-mile 1-65 route
55-65 45-54 35-44 w25-34 ®15-24 w0-14

Day2 Day3 Day 4
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I-65 bridge closure and detour route speed visualization

from INDOT's Traffic Ticker, a Web-based application that
uses crowdsourced probe vehicle data and other tools to
monitor Interstate conditions in real time. Source: Ind DOT

https://www.fhwa.dot.gov/innovation/everydaycounts/about-edc.cfm

FHWA Every Day Counts

-

EDC-6 Innovations (2021-2022)

Crowdsourcing for Advancing Operations

Crowdsouroed data can be obtained whenever and wherewver people iravel, allowing
apencies Io capiure in real time what happens between sensors, in rural regions, alang
arerials, and beyond jurisdicional boundaries. Agencies al all levels can use oowdsourced
data integraled from multiple streams o optimize madway uss far reduced congestion and
ncreased safety and relability

e-Ticketing and Digital As-Builts

Conmvering paper-based malerials Gckeling sysiems and as-buill plans into electronic (e
Ticketing} workflows and digital as-buills enhainces the accessibility of highwary project data.
e-Ticketing improves the tracking, exchange, and archiving of matenals ticket=s. Digital
niormation, such as 30 design models and ather meladata, enhances. the fubure usabiity of
as-huslt plans for operations, maintenance, and a=sel managemenl

Mext-Generation TIM: Integrating Technology, Data, and
Training

Traffic Incident Management (TIM) programs aim o sharien the duration and impact of
roadhway incidents and improve the safety of motorists, crash vicims, and responders. Mew
toals, data, and training mechanisms are avaiable thal can benefit both new and existing
Tk pragrams., including local agency and off-interstste appications.

Strategic Waorkforce Development

The demnand for highwary construction, mainienance, and operations warkers is growing,
while 2 the =ame ime, emerging lechnologies require fiese workers o have new skils. The
Highwary Construction Workforos Parinershio has developed new resources and innovalive
siralegies for identifying, traning, and pladng individuals in the Contraciors’ warkforce filing
the consiruction jobis that support the Nation's highway system.

Targeted Overlay Pavement Sclutions (TOPS)

Pavement cverdays represent a significant portion of highway infrastructure dollars. State
and local highway agencies can maximize this imesiment and help ensee safer, langer
asling raadways. by emplaying innovative overday procedures. that will improve pavement
performance, lessen raffic mpacks, and redwcs the cast of pavernent awnership,

UHPC for Bridge Preservation and Repair

Ultra-high performance conorete (UHPC) is a new material for bridge construction that has
become popular for field conneclions bebween prefsbricaled bridge elements. Bidge
preservation and repair is an smemging and pramizing applicatian for UHPC. UHPC-basad
repar salulions are rabusl, and offer superior strength, durability, and imoroved life-cycle
oast aver iradilional methods. State and local agendes can deploy UHPC for bridge
preservation and repair to maintain or mprove bidge conditions.

Virtual Public Involvement (VPI)
Publc engagement during Imnsporiation project planning and developmenl helps agendes
denlify issues and conoems. earty in the prooess, which can ultimately acoelerate delivery.

‘Wirtual public imvalvernenl stralegies supplement tradiional face-io-fos information shaing
with technalogy platiorms thal increass the number and vanety of methods agencies. e o

nicem the publc, receive leedback, and oollect and consider commenls.




Implementation...via TRAINING!
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~ Building Rural Alaska

A Partnership for Progress

Deployment: Grout training video from UAF
https://vimeo.com/476024991 — . ove
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Local Technical Assistance Program
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WHO?

* Cities, Counties/Boroughs, Tribes, Contractors who work for
these local agencies.

WHAT?
* Roadway related Training, connections, resources
WHY?

* QOur Transportation Partners! Connects all Alaskans who
maintain our transportation network

Face to Face vs
Online Learning

Online vs Face-Face Participation

, | y— Heavy Equipment Grader Operator
2020 Training

ransa s
B e
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