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Four Challenges

e Work Zone Intrusion Warning System (WIWS)
 End of Queue Warning System for Work Zones
e Distracted Drivers Approaching or Within a Work Zone

e General Mobility Impacts Caused by Work Zone
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Major Outcomes

e Institute planning and scoping procedures for ITS/IWZ
* Monitor, test and evaluate ITS/IWZ deployments
e |dentify and assess key performance and surrogate measures

e Develop procurement packages and generalized boiler plate
special provisions
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Enhancement Opportunities

to Address Work Zone Challenges

Safety & efficiency challenges

Budget constraints

Need for low cost, high benefit solutions

e Education, outreach & enhanced awareness

Early identification improves w/planning, programming, budget, scheduling, ease
of deployment and more

e Having a Program brings foresight: for optimizing safety & efficiency OVERALL!
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Tools and Resources

Planning for ITS/IWZ
 Scoping Decision Tree
 Scoping Cost Estimates

Procurement Package

 Boiler Plate Special Provisions

e  Fully Automated Stand-Alone
e RTMCIRIS Control

e Design Guidance
e Performance Measures, Best
Practices and Key Considerations
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Use this Decision Tree to ldentify Potential ITS/IWZ Scoping Needs

DRAFT January 12, 2018
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Planning for ITS/IWZ

e Part of statewide planning and scoping effort.
e Decision support tools:

 When to use ITS/IWZ
e Budgeting for cost

Mobility and Traveler Information

Motorist Advisory

Motorist Warning

Considerations,
Benefit & Costs

http://www.dot.state.mn.us/its/docs/scopingdecisiontree.pdfs



Presenter
Presentation Notes
The systems in the decision tree are those on the table in the following slide.



http://www.dot.state.mn.us/its/docs/scopingdecisiontree.pdf

ITS/IWZ Scoping Decision Tree

Use Decision Tree to Identify Potential ITS/IWZ Scoping Needs

to take proper consideration during the planning/scoping phase to
enable early and improved identification of ITS/IWZ technology needs,
resulting in:

e |dentification of resource needs, including time & resource allocations and
efficiencies;

Improved project cost estimating & project scheduling;

Technology interoperability;

Infrastructure readiness/compatibility;

Cost effective deployments for future expansion & full integration of ITS
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ITS/IWZ Scoping Decision Tree Example

for Mobility and Traveler Information

Projectison a e
freeway or expressway

Is more than
15 minutes
of additional
delay

anticipated?,

Isthere an
alternate

Alternate Route Trawvel 'I'lme

within 10
miles of

sign?

Travel Time >—
NO b( Delay Time >—
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ITS/IWZ Scoping Decision Tree Example

Mobility and Traveler Information

Considerations for Alternate Route Travel Times: Benefits of Mobility and Traveler Information:

e  Alternate route travel times are calculated and o  Allows driversto decide whether to change
displayed for selected altemate route(s) and the routes.
main route through the work zone to provide *  Provides opportunities to notify others of
options to drivers. estimated arrival times.

e  Travel times on the main route and alternate e  Provides sufficient information to calm
route(s) vary independently, i.e. one route changes tempers.

while the other does not.

. Care should be taken to determine praximity to Options for Travel Time and Delay Time Information

i . i Displays:
t}!:h-EF projects T.-.hen selecting altemative routes to e  Dynamic Message Sign (DMS), both portable or
display travel times.
] i ] permanent.
Considerations to Ensure Times Displayed are Accurate:  ,  sigtic Guide Sign with DMS characters to
»  Maximum detector spacing is 2 mile. display time.

e  Travel Time is used when the time display is within
10 miles of the destination shown on the sign.

»  Delay Time is used when the time display is more
than 10 miles from the destination shown on the
sign.
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Cost Estimates for ITS/IWZ Scoping

DRAFT January 12, 2018

ASSUMPTIONMS AND BASIS FOR COST ESTIMATES FOR ITS/I'WZ SCOPING
WZ cost estmates ane based on current MnDOT rental po
cluded below should be used while developing estimates for planming purpeses
» These are preliminary costs are Rot based on historic project costs or & detailed cutreach tothe TS indu
recommended they be uodated as additional information becomes availabie .

* Al assumptions in
n Minmesota and it is

High Level Cost Estimate for Mobility and Traveler Information Systems

High besed cost estimates may be used if the duration of the ITS/IWE need is unknown.

3200,000 for & system with HO af=mate rowbs 400,000 for a sysiem with one alternate routs

A more accurate estimate can be made if the project duration and the availability of an atternate route are known.

Detailed Estimate fior Mobility and Traveler Information Systems

Assumptions for these system estimates: = Trawel/delay time is provided for both directions.

= Project and alternate route are 10 miles long. ®  On&PCMS iz used for sach direction.

= Detectors are plsced every 3 mile. s Aditions! mile cost is for one direction only.
System Control and Management Confractor Provided®
Durstion 1wk 4 weeks & months
Travel/Deiay Time [NO skernsts route) 522 300 $30,330 £452.300
Trawvel/Delay Time [one alternate route] 544,500 51041,100 535,600
Cizst par acditional mile 51,900 54,200 543,200

*Contact the RTME Freeway Operations Engineer & [851]234-7022 to determine fessibility of using the RTRAC and IR1S for ITS/TWZ system.

High Lewvel Cost Estimate for Motorist Adwvisory Systems

High level cost estimates may be used if the duration and number of directions for the ITSTWZ need is unknown.

£80,000 for each system

Each of the suggested motarist advisory systems have similar costs:
=  Artive Zipper Merge
# Congestion Advizary
= Stopped Traffic Advizory (End of Quews Warning)
= Varisble Speed Limit or Downstream Speed Notification

A mone accurate estimate can be made if the number of directions and duration of the deployment are known.

Detailed Estimate for Motorist Advisory Systems [cost per system)

Assumptions for these Systems: = PCMS are placed every 2 miles [mile 1 and 3 in advance of lane
= Anticpated queue isthree |3) miles. clozure taper].
®  Detectors are placed every 3 mile. = Additionsl mile cost is for cne direction only.
| System Control and Management Contractor Frovided*
Durstion 1 week 4 weeks & maonths
Oz Direction 522,500 553,300
Two Directions 344,300 5186.600
Cost for each mile of acditional queue length 53,000 512,000

*Contact the RTME Freeway Operations Engineer & |E51]234-7022 to determine feasibility of using the RTMC and IRE for ITS/TWZ system.

High Level Cost Estimate for Motorist Waming Systems

High level cost estimates may be used i the durstion for the ITS/IWZ need is unkRown.

£15,000 for each system

Each of the sugzested motorist wamning systems have similar costs: Nate:
*  Excessive Spesd Dizplay Intrusion Warning and Elecironic Workers Fresent Speed Limit
= Trucks Waming systems have not been induded in this estimate since they are not
® ehicle Rastriction Warring fully developed nor commercaly availsbie.
*  Hazardous Roadway Waming

A more SCCurate estimate can be reached if the duration of the W2 need is Enown

Detailed Estimate for Motorist Warning Systems [cost per system per site]

Assumptions for thase syztems: ® RTMC 2nd IRIS cannot be wsed for control, therefore all control
»  There is & single system at a single site within the project. and system is Contractor provided.
Duraticn 1week 4 weasks & manths
Single Site - Excessive Speed Display 54,080 52,440 7,000
Sinele Sibe — &) Others Hot Awailable 53 000 513,200
Route Management Systems

ANl Route Management Systems ane controlled by the ATMC and IRES. Contact the RTMC Freeway Operations Engneer & |631]234-7022 to
determine ility amd cast of thess systems.

Scoping Cost Estimates

Estimates for ITS/IWZ for Scoping

e Scoping estimates for the various
systems

e Facilitates programming budget for
ITS/IWZ

 Not the engineers estimate since this is
before design
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Presenter
Presentation Notes
Working with Metro to incorporate this tool into the TMP Scoping Worksheet Update


ITS/IWZ Scoping Decision Tree Example

High Level Cost Estimate for Mobility and Traveler Information Systems
High level cost estimates may be used if the duration of the ITS/IWZ need is unknown.
$200,000 for a system with NO alternate route 5400,000 for a system with one alternate route

A more accurate estimate can be made if the project duration and the availability of an alternate route are known.

Detailed Estimate for Mobility and Traveler Information Systems

Assumptions for these system estimates: e Travel/delay time will be provided for both directions in the

* Project and alternate routes are 10 miles long. work zone.

* Detectors are placed every 2 mile. * One PCMS is used for each direction.

» Additional mile cost is for one direction only.

System Control and Management Contractor Provided*
Duration 1 week 4 weeks 6 months
Travel/Delay Time (NO alternate route) . $22,300 | 550,550 $199,300
Travel/Delay Time (one alternate route) 544,600 $101,100 $398,600
Cost per additional mile per direction 51,900 54,100 $15,200

*Contact the RTMC Freeway Operations Engineer @ (651)234-7022 to determine feasibility of using the RTMC and IRIS for ITS/IWZ system.

http://www.dot.state.mn.us/its/docs/scopingdecisiontree.pdf
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Boiler Plate Special Provisions

Fully Automated Stand-Alone Systems RTMC/IRIS Controlled Systems

End of Queue Warning End of Queue Warning
Travel Time Travel Time
Active Zipper Merge Temporary Ramp Metering

Electronic Workers Present Speed Limit
Truck/Traffic Entering

Excessive Speed Warning
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Presenter
Presentation Notes
These are ready and will be available today!


2018 Pilot Projects

¢ |-35 near Owatonna (SP 7480-126) — District 6

 End of Queue Warning

¢ |-35 north of Faribault (SP 6680-113) — District 6

e End of Queue Warning
* Active Zipper Merge
e Travel Time

*TH 169 north of St. Peter (SP 5209-74) — District 7

* End of Queue Warning within the work zone

e [-35W various locations — Metro District

e End of Queue Warning
e Travel Time
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AWARE Intrusion System

Local Road Research Board Project
Advance Warning and Risk Evasion
(AWARE) System

A

LRRB

LOCAL
ROAD RESEARCH
BOARD

AW - RE

Advanced Warning and Risk Evasion
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AWARE Intrusion System







Distracte

d Driver

03/08/2018

Evaluation of Mobile Work Zone
Alarm Systems

Prepared By
Henry Brown, MSCE, P E
Carlos Sun, PhD_,PE_ JD
Tim Cope, Graduate Research Assistant
Department of Civil & Environmental Engineering, University of Missouri

MoDOT Final Report Prepared for Missouri Department of Transportation
s June 2015 Project TR201412 Report cmr 15-011
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Presenter
Presentation Notes
Distracted Driver
The system is audible and visual alert for drivers approaching the trailing vehicle too quickly.
The system is triggered by the trailing vehicle driver.
We will be presenting this at the Statewide Work Zone Safety Committee meeting on March 8, 2018 to propose an action plan for maintenance to test on moving operations.
The system was developed by MoDOT and is being pursued by Iowa DOT with plans to install on all the Iowa DOT pavement stripers.
 



Distracted Driver Field Demo







Actions and Discussion

e Use and feedback of IWZ/ITS Decision Tree

e Are there any loop holes?
e Do you have any suggested improvements?

e AWARE system is best suited for moving operations

e How do we demonstrate this system on maintenance operations?
e How do we engage both construction and maintenance for future deployments?

e AWARE system also has flagging operations applications
e Isthere interest in demonstrating the flagging operations application in Minnesota in 20187
e Ifso, how?

e lowa DOT will be experimenting with the Distracted Driver System
e Should we demonstrate this system on a project in Minnesota in 20187
e Which project?
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m DEPARTMENT OF
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Questions and Feedback

Please Contact Us

Rashmi S. Brewer, PE Jon Jackels, PE, PTOE
MnDOT — Office of Traffic, Safety & Technology Senior Associate

Phone: 651.234.7063 SRF Consulting Group, Inc.
Email: Rashmi.Brewer@state.mn.us Phone: 763.249.6722

Email: jjackels@srfconsulting.com

http://www.dot.state.mn.us/its/projects/2016-2020/nextstepsworkzonechallenges/nextstepsforworkzonechallenges.html
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