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 What is a Smart Work Zone? 
 
 Where is IDOT using Smart Work Zones 

and how is this determined? 
 

 What drove us to this point? 
 

 Are Smart Work Zones worth the cost? 
 
 

Presenter
Presentation Notes
I was asked to relay our experiences with Smart Work Zones in Southern IL (D7, 8 and 9 – not south of I-80 as those from Chicago area might think) and in doing so I came up with the following topics that I would like to discuss today.  



The use of technology via sensors, computers 
and message boards to automatically collect 
and convey real-time data to the motorist.  

 
Possess the Following Characteristics: 
1. Real-Time 
2. Portable 
3. Automated 
4. Reliable 
 
 

Presenter
Presentation Notes
. . . the application of computers, communications, and sensor technology to freeway transportation and would possess the following general characteristics:Real-time: The system obtains and analyzes traffic flow data in real-time, providing frequently updated information to motorists.Portable: The system is portable, hence allowing its installation (with minor modifications as necessary) at different locations.Automated: The system operates in an automated manner with as minimal supervision as possible by human operators.Reliable: The system provides accurate and reliable information, keeping in mind the serious consequences of misinforming motorists in work zone situations.

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.inspirational-quotes-short-funny-stuff.com/funny-street-signs.html&ei=epzrVJ7IEYWbyATmy4CoAg&bvm=bv.86475890,d.aWw&psig=AFQjCNGAR5oqkU-QbOgsWRtuVkzj2ZbSzw&ust=1424813172211292


 Doppler and Microwave Speed Detectors 
 Bluetooth Technology Traffic Sensors 
 Message Boards, Signs 
 

 

iCone Speed Detector 



Cameras 

Radar Speed Trailers 

Presenter
Presentation Notes
IDOT’s Bureau of Safety recently starting requiring the use of radar speed trailers on the entry to all of our interstate workzones.  I believe we have had some success at getting traffic to slow down with these.  Cameras are great for managing incidents that occur within the workzone and our Resident Engineers have found them useful as well for day to day work.



*Courtesy Ver-Mac 

Software Interface Component 

Presenter
Presentation Notes
Most systems include some sort of software interface for the authorized user.



Courtesy iCone 

Presenter
Presentation Notes
And they provide some sort of visual interface to see message displays and speed sensors, etc.



Screen Shot of Logic Decisions 
• Priority of Messages 
• Triggers for Stop Cond/Alt 

Routes 
 
 

*Courtesy Ver-Mac 

Presenter
Presentation Notes
Most include some logic and with such a number of decisions need to be made when setting up a system.Priority Order of messagesSpecial Provision  required to notify traffic of stopped conditions (<30mph) .  Our system was set with 40 mph trigger.When you want to have it suggest an alternate route



PTS – Prepare to Stop Hours for August 
*Courtesy Ver-Mac 

Presenter
Presentation Notes
Most software is capable of providing a considerable amount of data analysis of the system functions  (e.g. Prepare to Stop)



Presenter
Presentation Notes
System can’t function without conveying the messages to the motorist.  Message Boards and or Electronic Signs are a very important part of any system.



Presenter
Presentation Notes
Another decision is how to communicate delay times to the motorist.  Motorist from outside the area typically need different information than locals since they aren’t readily aware of times to different interchanges and such.  Hence for locals we found it useful to include delay/no delay information to the next interchange.



Presenter
Presentation Notes
For through travelers we found it more useful to include delays times through the entire workzone.  We would alternate messages for local delay times and through travel times for the first two boards in a sequence wherever traffic was entering the system.



 Currently No Guidelines for Use of SWZ’s 
 Project by Project Basis 
◦ Based on knowledge of project area, traffic, 

accidents and site distance issues.   
◦ Queuing analysis. 
◦ Only used on interstate projects lasting at least one 

season  
 Developing Policy and Tiered Statewide 

Contract Special Provisions 
 On-Call Contract for 2015 

 
 
 

 

Presenter
Presentation Notes
Currently No Policy for Use of SWZ’s at IDOTCurrently Selected on a Project by Project Basis by each IDOT DistrictBased on knowledge of project area, traffic, accidents and site distance issues.  Queuing analysis.Only used on interstate projects lasting at least one season.IDOT is working on a policy and contract special provisions for the use of SWZ’s.  The policy will include guidance on the implementation of Smart Work Zone’s on a tiered basis with criteria currently being developed to assist with deciding when and where to deploy each.  The contract special provisions are anticipated to be tiered as follows: Contract Special Provision 1 - To be used to simply alert traffic to queues for interstate closures and is anticipated to be utilized on most interstate projects with lane closures.Contract Special Provision 2 –To be used to alert traffic to queues and include some degree of real time traffic delays.  Anticipated to be used on rural interstate projects with lane closures causing moderate delays.Contract Special Provision 3 - Will encompass all aspects of Smart Work Zone technology including blue tooth technology, cameras, etc.  Anticipated to be used on urban interstate projects with lane closures causing significant delays/detours. 



I-55/70 (2) 
I-57/70 (3) 

I-57/64 (2) 

I-57/IL 13 

I-57 
I-64 (2) 

I-255 

I-70 



Location Smart Work 
Zone System 

Construction 
Years 

I-64 Add Lane ADDCO 2005-2007 
I-57 Franklin Co. iCone 2010 
I-55 Edwardsville Ver-Mac 2011 

Total 



Location Smart Work Zone 
System 

Total $ 

I-57/70 Effingham Ver-Mac $2.5 million 
I-57/64 Mt. Vernon iCone $1.1 million 
I-57/IL 13 Marion ASTI $576,500 
I-55 Hamel Ver-Mac $455,000 

Total $4.6 million 

Presenter
Presentation Notes
Up through 2013 Construction Season    6 locations in Southern IL  



Location Smart Work Zone 
System 

Total $ 

I-255 Collinsville Ver-Mac $   535,000 
I-70 Bond Co. Ver-Mac $   399,000 
I-64 Washington Co. Ver-Mac $   505,400 
I-57/64 Mt. Vernon Ver-Mac $   403,000 
I-57/70 Effingham Ver-Mac $   948,000 
I-57/70 Effingham Ver-Mac $1,050,000 

Total $3,840,400 



It wasn’t our 2006/2007 I-64 Add-Lane project near St. Louis! 

Presenter
Presentation Notes
2006 was our first attempt utilizing a SMZ system to relay delay times.  We were adding a lane to a busy interstate near St. Louis and we expected significant delay times in the 1-2 hour range during peak times.  It was a failure.  The Cell technology of that time could not keep the boards updated.  We ended up pulling the plug on this one and vowed not to use it again!  As usual things change and we made the paper . . .
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Presenter
Presentation Notes
But not in a good way.  Not a very good headline.  Seven vehicle multiple (2) fatality accident involving 4 semitrailers with 2 of the trucks carrying asphalt to the project that caused the queue.  It was a section of rural interstate with numerous sags and crests.

http://thesouthern.com/news/local/article_d2ba9b7a-9090-11df-b22a-001cc4c002e0.html?mode=image
http://thesouthern.com/news/local/article_d2ba9b7a-9090-11df-b22a-001cc4c002e0.html?mode=image
http://thesouthern.com/news/local/article_d2ba9b7a-9090-11df-b22a-001cc4c002e0.html?mode=image
http://thesouthern.com/news/local/article_d2ba9b7a-9090-11df-b22a-001cc4c002e0.html?mode=image
http://thesouthern.com/news/local/article_d2ba9b7a-9090-11df-b22a-001cc4c002e0.html?mode=image
http://thesouthern.com/news/local/article_d2ba9b7a-9090-11df-b22a-001cc4c002e0.html?mode=image
http://thesouthern.com/news/local/article_d2ba9b7a-9090-11df-b22a-001cc4c002e0.html?mode=image
http://thesouthern.com/news/local/article_d2ba9b7a-9090-11df-b22a-001cc4c002e0.html?mode=image
http://thesouthern.com/news/local/article_d2ba9b7a-9090-11df-b22a-001cc4c002e0.html?mode=image


Immediate Response 
 
Implemented Truck Mounted Message Sign to Alert Traffic to 
Stopped Conditions 
 

Presenter
Presentation Notes
It was a good immediate response but has issues.  Trying to navigate the median and crossing bridges and such.



Secondary Response: 
 
Investigated use of automated system that could be implemented 
immediately to alert traffic to stopped conditions 
 
Implemented iCONE System of Speed Sensors, computer 
software/logic, and PCMS’s 
 
 

Presenter
Presentation Notes
Our Carbondale District took action to research and get a system in place that could alert motorist to stop conditions using the iCone system.  A speed sensor that triggers a message board.



Two Directives for 2010/2011 I-55 Projects: 
 
1. Do something to reduce the likelihood of an accident like 
     that on I-57. 
 
2. Do something to better inform the traveling public about delays 
     and help them with options to minimize delays. 

1 

2 

http://www.bing.com/images/search?q=trap+doubles+photos&qpvt=trap+doubles+photos&FORM=IGRE 



Process 
 
•Researched and Interviewed three ITS Smart Work Zone Companies 
 

•Developed a 2 page Contract Special Provision and plan sheet  
 addendum in accordance with state procurement laws allowing  
 at least two bidders to meet the specification 
 
•Included by Addendum with our Contract Plans 

http://www.bing.com/images/search?q=research+photos&qs=n&form=QBIR&pq=research+photos&sc=0-22&sp=-1&sk= 



Smart Traffic Monitoring Special Provision 
Requirements 
 
  Collect Real Time Vehicle Data 

 
  Analyze Data via Control Software 

 
  Alert Drivers of Delay Times, Stopped Traffic 
    Conditions, and Alternate Route Options 
 
  Included Penalty of $2000/Hour after 4 hours 
 
 

Link to Contract Plans & Special Provisions/Addendums: 
http://eplan.dot.il.gov/desenv/091710/76C93-063/  



Project Facts 
 
Joint Venture of Keeley & Sons, Inc. and The Kilian Corporation 
 
Awarded Contract Cost:  $42,254,835.85 
 
Project Description:  Rubblizing, Resurfacing, & Bridge Work  
                                on I-55 from I-270 to IL 140 (11+ miles) 
                                  
Contract Letting Date:  9/17/2010 
 
Start Date:  December 2010 
 
 



Pavement Patching, Resurfacing  
& Bridge Rehabilitation 
$10.4 Million 
ADT = 26,700 

Bridge Replacement and SPUD 
Interchange Reconstruction 
$23.5 Million 
ADT = 36,500 

Rubblization and Resurfacing 
$42.3 Million 
ADT = 27,300 

2011 Season 

Presenter
Presentation Notes
We had two other projects on-going along this same route adjacent to this project.



ITS Smart Work Zone Project Facts 
Subcontracted to Ver-Mac of Minnesota 
Subcontract Amount:  $1,150,000.00 
 
 
 

Equipment Facts: 
73 Portable Changeable Message Signs 

(1 per mile each direction & @ 
Cross Roads) 

56 Doppler Speed Sensors 
 
 

ITS System: 
3 Construction Projects covering 30 
miles with 6 mile lead in each way 

Presenter
Presentation Notes
We included the limits of those 2 adjacent projects within our ITS SWZ system cover 30 miles of construction with a 6 mile lead in each way.  A board and a sensor about every mile each direction give or take.  And utilized some boards up on cross roads for delay times.The white face signs were “changes” for “travel times and dynamic detour” and the green face signs were “changes” to make them “SMART” and used for all functions.   Blue face signs were “changed from standard ILDOT signs to make them “SMART” and part of the system and I think the pay item for standard ILDOT warning signs was eliminated.   



Awards 
 
2011 IDOT Contractor of the Year Award for “Work Zone Traffic Control” 

 
2012 America’s Transportation Awards “Best Use of Innovation for 
           Medium Project” 
 

Presenter
Presentation Notes
The project received several awards but more importantly was the positive feedback we got from the travelling public or the lack of upset callers.  Several calls about how well it worked and when it didn’t.  Told us that people used the delay times and counted on the messages.



How Much Do SWZ’s Cost? 

2012/2013 Contracts Contract $ SMZ $ % Cost 
I-55 Madison Co. $18.4 M $  455,000 2.5% 
I-70 Effingham (3 contracts) $87.3 M $2,500,000 2.8% 
I-57 Marion SPUD Interchange $40.4 M $   576,500 1.4% 
I57/64 Mount Vernon $30.6 M $1,100,000 3.6% 

Totals $176.7 M $4.6 million 2.6% 

2012/2013 Construction Seasons 

Presenter
Presentation Notes
Here are the costs associated with the SWZ’s for each of the 4 projects we had going the past couple of years.  It varies from 1.4% to 3.6% but average around 2.6% of total contract costs.  



2014/2015 Construction Seasons  

2014/2015 Contracts Contract $ SMZ $ % Cost 
I-255 Collinsville $17.4 M $535,000 3.0% 
I-70 Bond County $  8.5 M $399,000 4.7% 
I-64 Washington County $13.3 M $505,400 3.8% 
I-57/64 Mt. Vernon $12.7 M $403,000 3.2% 
I-57/70 Effingham $41.5 M $948,000 2.3% 
I-57/70 Effingham $61.6 M $1,050,000 1.7% 

Totals $155  M $3.8 M 2.5% 

Presenter
Presentation Notes
Here are the costs associated with the SWZ’s for each of the 6 projects we had going the past couple of years.  It varies from 1.7% to 4.7% but average around 2.5% of total contract costs which is right on par with what we seen for the 2012/2013 seasons with an average of 2.6%.  



Are the Benefits of SWZ’s Worth the Cost? 
Cost 
Avg 2.5% of Contract Costs 

Benefits 
• Communicate Delay Times 

and Suggest Alternate Routes 
• Incident Management 
• Reduction in Queuing 

Accidents??? 
 

Presenter
Presentation Notes
We knew that the delay times seemed to provide the information we were looking for but as Engineers we must analyze to find out if it was worth this cost.  It is difficult to put a price on what value motorist put on delay times but I figured we could look to see if the system accomplished its primary directive of reducing accidents. 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://multiple-sclerosis-research.blogspot.com/2014/08/clinicspeak-when-to-say-no-to.html&ei=sZ3nVID3OsmmyASc6IC4Ag&bvm=bv.86475890,d.aWw&psig=AFQjCNF9hd-jn--_OXFu4XF900C0wnyfHw&ust=1424551494889681
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://educatesquare.com/what-is-cost-benefit-ratio/&ei=Ap7nVPrxNYOfyAT05oH4Dw&bvm=bv.86475890,d.aWw&psig=AFQjCNF9hd-jn--_OXFu4XF900C0wnyfHw&ust=1424551494889681
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://topazsmartd.wordpress.com/2014/05/26/w5_aaa_benefit-cost-ratio-payback-period-gas-development-project/&ei=SJ7nVLfiNsquyAT4soKwDQ&bvm=bv.86475890,d.aWw&psig=AFQjCNF9hd-jn--_OXFu4XF900C0wnyfHw&ust=1424551494889681


“Get your facts first, and then you can distort them as much 
  as you please.  Facts are stubborn, but statistics are more 
  pliable.”  -  Mark Twain 
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Presenter
Presentation Notes
This is a quote I like to remember whenever I am looking at statistics.  I think it servers to try to keep me objective when analyzing such realizing as Mark Twain did that it is human nature to try to prove your point with statistics.



Pavement Patching, Resurfacing  
& Bridge Rehabilitation 
$10.4 Million 
CY 2010 & 2011 

Bridge Replacement and SPUD 
Interchange Reconstruction 
$23.5 Million 
CY 2010 & 2011 

Rubblization and Resurfacing 
$42.3 Million 
CY 2011  

Pavement Patching, 
Resurfacing & Bridge 
Rehabilitation 
$14.4 Million 
CY 2010 

Pavement Patching, 
Resurfacing & Bridge 
Rehabilitation 
$9.6 Million 
CY 2010 

2010 & 2011 
Seasons 

Presenter
Presentation Notes
During the 2010/2011 Construction Seasons we had 5 projects totaling over $100 M of work going on along I-55 near St. Louis.



Pavement Patching, Resurfacing  
& Bridge Rehabilitation 
$10.4 Million 
ADT = 26,700 

Bridge Replacement and SPUD 
Interchange Reconstruction 
$23.5 Million 
ADT = 36,500 

Pavement Patching, 
Resurfacing & Bridge 
Rehabilitation 
$14.4 Million 
ADT = 35,550 

Pavement Patching, 
Resurfacing & Bridge 
Rehabilitation 
$9.6 Million 
ADT = 39,700 

2010 Season 

Smart Work Zone not utilized during 2010 

Presenter
Presentation Notes
In 2010 these 4 jobs/$57M were on-going and a SWZ was not utilized.



Pavement Patching, Resurfacing  
& Bridge Rehabilitation 
$10.4 Million 
ADT = 26,700 

Bridge Replacement and SPUD 
Interchange Reconstruction 
$23.5 Million 
ADT = 36,500 

Rubblization and Resurfacing 
$42.3 Million 
ADT = 27,300 

2011 Season 

Smart Work Zone utilized on  
all 3 contracts in 2011 

Presenter
Presentation Notes
In 2011 these 3 jobs/$76M were on-going but with a SWZ in place as described earlier.  Seemed like a great place to start was to compare the accident data between these 2 years for this route.



2011 Accident Data  (Facts) 

Presenter
Presentation Notes
So that is what I did.  I summarized all rear end type accidents from our 2010 and 2011 accident data to analyze.  Only looked at Rear End Accidents because those are what our system was set-up to reduce.



Presenter
Presentation Notes
Totaled statistics from each year.



2011 Construction Compared to 2010 (Statistics) 

2010 2011 Difference % Change 
Total Miles I-55 
Construction 

19.5 20.2 +0.7 +3.6% 

Total Lane 
Closure Days 

355 540 +185 +52% 

*Total Vehicle     
Exposure 
(ADT x Lane Closure 
Days) 

13,031,750 16,346,800 +3,315,050 +25.4% 

Property 
Damage 
Accidents 

75 64 -11 -14.6% 

Injury Accidents 18 16 -2 -11% 
Fatalities 1 1 0 0% 
Total Queuing 
Accidents 

94 81 -13 -13.8% 

*Does not account for ADT using Detours 

Presenter
Presentation Notes
And here are the results.From 2010 to 2011 we had – go thru Comparison with following notes:More lane closure days than in one year because a lane restriction was counted for each new set up through each work zone.I decided to use Total Vehicle Exposure (ADT x Lane Closure Days) as a way to get closer to comparing apples to apples.So in summary with over 25% more vehicle exposure rear end type accidents were reduced by nearly 14%



Lessons Learned 
 
1. Develop statewide tiered special provisions that will  
 allow for competition between all SWZ systems.   

 
2. Establish guidelines for utilization of tiered SWZ systems. 

 
3. Address our Technology vs. Sole Source Issues. 

 
4. Recognize that no system is perfect at this point. 

 
5. Use feedback from motorist constructively. 
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SUPPORT AND AVAILABLE TOOLS 
• 2014 FHWA WORK ZONE IMPLEMENTATION GUIDE 
• FHWA INTELLIGENT TRANSPORTATION SYSTEM WORKSHOPS 
• FHWA EVERY DAY COUNTS 3 INITIATIVE:  EDC-3 SMARTER WORK 

ZONES WEB PAGE 
• FHWA WORK ZONE MOBILITY AND SAFETY PROGRAM –  

WORK ZONE ITS & TECHNOLOGY WEBSITE 
 



Thank you! 
Questions? 

ted.nemsky@illinois.gov 
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