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Presenter
Presentation Notes
Good afternoon and thanks for attending this presentation of Illinois’ 1st HFST project, completed in July 2014.  It was installed as an experimental feature at the interchange of I-57 and I-74, in District 5, just NW of Champaign – Urbana.  This will be a two part presentation – I will provide the first part regarding interchange background information and preparation of Special Provisions for HFST by the Bureau of Materials and Physical Research (BMPR) and the Bureau of Safety Engineering (BSE).  Mike Carnahan, Field Engineer of Construction for District 5 will provide a second part, regarding the actual details of the construction of the HFST project.



Illinois SHSP 

Driving Zero Fatalities to a Reality 
Partnering for Illinois  

Zero Fatality Goal 

All public roads 

Severe Crashes 

Substantive Safety 

4E Partnership 

Continual Evaluation 

Presenter
Presentation Notes
The IL Strategic Highway Safety Plan (SHSP) is an overarching plan that identifies the state’s key safety needs, and guides investment decisions to achieve Zero Fatalities on Illinois roadways through the collective efforts of its stakeholders.  The SHSP is a compilation of:a) the 4E (Education, Enforcement, Emergency Medical Services, and Engineering) safety strategies; andb) The development of plans and programs, based upon data-driven priorities and proven effective strategies.  As such, the IL SHSP:Sets the vision, goal and performance metricsUses data to identify safety priorities, typically based upon severe and fatal crashesProvides data analysis resources for stakeholders’ safety planningProvides collaboration and coordination opportunitiesProvides strategies for implementation considerationIt is a unifying document for SAFETY statewide.  Equally important is that reducing fatal and serious injury crashes is IL’s goal on all roadway networks, State and Local.  One way it does this is by focusing on key Emphasis Areas.  



IL SHSP Emphasis Areas 
Alcohol/ Impaired Driver  

Driver Behavior/Awareness  

Highway/Railroad Grade Crossing  

Information Systems 

Intersections 

Large Trucks 

Roadway Departure 

Safety Belts/Occupant Protection 

Vulnerable Users 

Work Zones 

Presenter
Presentation Notes
IL SHSP has 10 Emphasis Areas.  The 10 Emphasis Areas address various safety issues and deal with a) Driver Behavior, b) Roadway geometry, and c) Work Zones, to name a few.  Roadway Departure Crashes on Local Roadways have been on the rise over the last several years, and continue to be an area of concern.Emphasis Areas are listed in SHSP as target areas to investigate and address, in our effort as safety professionals to “Make ZERO Fatalities a Reality”
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Presentation Notes
IL Fatalities on all roads (including both the State and Local roadway networks) have been in decline overall, during the last decade.In general, the total fatality numbers in IL have reached an all time low for total fatal crashes on all road networks since 1921.While the overall fatality trend has been in decline, the breakdown of the state and local road systems show both systems in decline until most recently / where the local roads network has been on the increase.  The trend has been in round numbers 60% of the fatalities are occurring on the local roads network and 40% on the State system.To this, a core Federal aid funded program, the Highway Safety Improvement Program (HSIP) was created with the goal of reducing traffic fatalities and serious injury crashes on all public roads – state and local routes.  HSIP projects address K and A crashes based upon crash data and proven countermeasures, and improves the overall safety of all roadway users.  HSIP is a data driven, strategic approach program for road improvements administered by Federal Highway Administration (FHWA).



ROADWAY DEPARTURE 

 

Presenter
Presentation Notes
Roadway Departure Type crashes continue to be a primary focus area, as these types of crashes represent a significant number (about 51%) of fatalities and severe injuries on all public roads.  Roadway departure crashes include Fixed Object crashes, Head-on, crashes, Sideswipe in the Same Direction type crashes, and Overturned crashes.  As shown in the power point graph, there has been a decreasing trend on state routes, but an off-setting increase on local routes over time.  Increasing the roadway friction is a proven method to keep vehicles on the road.



FHWA’s Every Day Counts (EDC) 

• EDC-2 Includes 
HFST as 1 of 11 

Different 
Innovations 

Presenter
Presentation Notes
In 2009, FHWA launched EVERY DAY COUNTS (EDC) in conjunction with the American Association of State and Highway Transportation Officials (AASHTO) to speed up the delivery of highway projects and address challenges presented by limited budgets.  The EDC is a state-based model to identify and expedite proven, but under utilized innovations to 1) shorten the delivery process, 2) enhance roadway safety, 3) reduce congestion, and 4) improve environmental sustainability.Here is how EDC works – FHWA works with state and local transportation agencies and industry stakeholders to identify a new collection of innovations to “champion” every two years.  Regional summits are held across the country so agencies and stakeholders can share best practices and weigh in on the proposed innovations.  The result of this process is a rapid technology transfer and accelerated deployment of innovation across the nation.At the end of 2012 the first set of innovations put forth by Every Day Counts 1 came to a close, and a new set of 11 innovations were developed and released by FHWA as EDC-2.  One of the 11 different innovations that was included as part of EDC-2 was High Friction Surface Treatment (HFST).  As the brochure in the slide states, “ Road Surface Treatment” … “Helps Vehicles Stay in Their Lanes”.



What is High Friction Surface 
Treatment? 

 

• HFST Increases Pavement Friction 
• HFST Reduces Roadway Departure 

Type Crashes 

Presenter
Presentation Notes
Pavement friction is critical for safe driving.  In locations where excessive breaking by vehicles occurs like around sharp horizontal curves, interchange exit or entrance ramps, downhill, or when approaching a high volume intersection, the road surface can become particularly polished, reducing the pavement friction and allowing the vehicles to skid out of control.  Negotiating a sharper curve requires an increased friction demand, and that greater demand causes greater shear forces on the surface aggregate, thereby leading to even more polishing of the surface aggregate.  Low pavement friction, coupled with a wet or slick pavement, only decreases the pavement friction even more – thus leading to serious injury crashes.HFST is an emerging technology that drastically and immediately reduces crashes and related serious injuries and fatalities.  With friction demands far exceeding conventional pavement friction, high-quality aggregate with a bonding material is applied to existing high volume crash areas to help the motoring public maintain better control of their vehicles.  Friction improvement projects have been well received by the public and elected officials because the results are measurable, the costs are relatively low compared to the alternative of geometric improvements, and the products produce negligible environmental impacts.  HFST Benefits include –Increases the Pavement FrictionReduce crashes, injuries and fatalities by helping vehicles stay on the roadway.The product is durable and long lasting.



I-74 and I-57 Crash Data (2009 – June 2014) 

Collision Type Total Fatal 
A-

Injurie
s 

B-
Injurie

s 

C-
Injurie

s 
PDs 

Fixed Object 79 2 3 3 3 71 
Overturned 21 0 3 7 1 11 
Angle 5 0 3 0 0 2 
Sideswipe Same 
Direction 5 0 0 0 0 5 

Rear End 3 0 0 2 0 1 
Other Non-Collision 3 0 0 0 0 3 

TOTAL: 116 2 9 12 4 93 

Roadway Departure Crash  Totals 
Collision Type Total 

Fixed Object  79 
Overturned 21 

TOTAL: 100 

Road Surface 
Wet 78 67% 
Dry 28 24% 
Ice 7 6% 
Snow or Slush 3 3% 

Total: 116 

Presenter
Presentation Notes
Based upon the crash data, IDOT’s Bureau of Safety Engineering and District 5 discussed and decided that the Interchange at I-57 and I-74 would be  a good candidate for the HFST project site.  I-57 is a north – south interstate that connects Chicago metro east to southern IL and even to Memphis, TN.  I-74 runs east – west through the central part of IL, and links Indianapolis to Quad cities, continuing west thru Iowa.  Both Interstates are heavily traveled by trucks and semis.  BSE performed a five year crash assessment at the I-74 and I-57 interchange and found crash reports showing 116 crashes occurring in and around the interchange.  The crash data told us:Of the 116 reported crashes, there were two fatal crashes / 9 A-Injury Crashes / 12 B-Injury Crashes / 4 C-Injury Crashes and the reminder Property Damage Only (PDO).We also found that of the 116 crashes, about 67% were reported to have wet roadway conditions, and another 9 % had ice or snow on the pavement.  Only 24% were reported on Dry Pavement.100 of the crashes were roadway departure type crashes, with 79 being Fixed Object Type Crashes and 21 were Overturned type crashes.Weather conditions noted showed that only 44% of all crashes occurred during clear weather; the remaining 56% were comprised mainly of rainy and snowy weather conditions, and 2% were noted as occurring during sever cross winds.Short of interchange reconstruction, the crash data together with the traffic volumes, the interchange’s tight geometry and age of the pavement made it a good candidate for HFST.



IL Special Provision for High Friction 
Surface Treatment (HFST) 

• BMPR and BSE Research & Author 

• HFST as Experimental Feature 

• Special Provision  Elements – 

• Materials 

• Equipment 

• Construction Requirements 

 

Presenter
Presentation Notes
After the department decided to move forward with the undertaking of its High Friction Surface Treatment project, a tremendous effort was undertaken by BMPR and BSE.  As a first step, research inquiries were made into other states’ HFST experience and specifications.  What we found was a FHWA champion in this effort, namely Frank Julian of the FHWA.  Mr. Julian provided BMPR and BSE with the names of contacts that would be able to get both Bureaus started in the right direction.  The list included many state HFST practitioners that would be able to guide us into crafting a set of HFST specs, based upon their best practices.  Further, a 1st DRAFT  document of AASHTO’s “Standard Practice for HFST for Asphalt and Concrete Pavements” was being written at the time of our inquiry, and was used to further our efforts.  After months of conferring with FHWA, other states, and other experts in the industry, and after several re-writes of the special provision, on January 1, 2014 the SPECIAL PROVISION FOR HIGH – FRICTION SURFACE TREATMENT, authored and released jointly by BMPR and BSE, was released to the Districts. The January 2014 HFST Special Provision was included as an Experimental Feature, and the Special Provision defined the material and construction requirements for the HFST application on the I-57 / I-74 interchange.  A copy of the latest HFST Special Provision is available from either BMPR or BSE – the Experimental Feature forms to monitor the project during and after construction are available thru BMPR.  While I will not go thru the entire Special Provision, I will highlight the bullet points listed on the screen – Materials / Equipment / and Construction Requirements and then turn over the presentation to Mike to provide us all most details on the HFST construction process.



Special Provision for HFST - Materials:  
Calcined Bauxite Aggregate and Polymeric Resin Binder 

• Bauxite Gradation @ 0 – 5% min. Pass #16 Sieve 
• Extremely Hard Aggregate w/ Sharp Edges 
• 11 -15 lbs. of Bauxite / Sq. Yd. 
• Resin Binder Temperature Sensitive 
 

Presenter
Presentation Notes
Aggregate – As we discussed before, aggregates are critical to the skid-resistance of the HFST system.  Two key properties of aggregates used for HFST are polish resistance and abrasion resistance.  IL selected Calcined Bauxite for use on its HSFT projects.  Research shows that calcined bauxite is an extremely hard aggregate that retains its sharp edges produced at the time of crushing, thus greatly enhancing the skid resistance resulting in decreased breaking distances.  Further, bauxite has a high polish resistance and has a high resistance to material loss.  Industry experts has assured us that bauxite is readily available for use in the United States.  The Spec. Prov.  provided contacts and locations of 4 calcined bauxite suppliers located throughout the United States as acceptable bauxite sources for the use in IL.Bauxite aggregate application rate was specified at 11 – 15 lbs. / syd., with field monitoring to ensure complete coverage over resin (“wet”) spots.Polymeric Resin Binder – IL specified the resin binder be a two part thermosetting resin compound which firmly holds the aggregate in place. Basically, the resin is the glue that bonds with the pavement and bauxite.  We found that the polymeric resin binder is weather sensitive / it can only be applied to dry surfaces and only during a certain temperature range – On the low end, the ambient outdoor air temp must be at least 55 degrees Fahrenheit and rising / and on the high end below 105 degrees Fahrenheit. Binder application rate was specified at 3.5 syds of coverage / gallon used, with a uniform thickness of 60 mils. (1.5 mm), and at a maximum width of 12 feet wide.Contractor was required to provide material certification that the aggregate and resin binder material properties met those listed in the Special Provisions.  Further, independent assurance samples for were supplied by the contractor BMPR testing.  The Special Provisions also listed the materials packaging, storage, and MSDS requirements for the project materials.



Special Provision for HFST - Equipment:  
Fully Automated Truck Mounted Application 

• Fully Automated Truck Was Used 
• Resin Applied Spray Bar (12 ft. Wide) Mounted on 

Truck, and Bauxite Dropped from Drop Box 
• Resin Stored in  Tanks on Truck; Applied  @ 3.5 Sq. Yd. 

(max.) / Gallon Resin (15 Gallons / Minute) 

Presenter
Presentation Notes
In researching HFST application processes, we found three separate HFST application processes available.  1) The hand applied method which allowed the resin to be dumped on the pavement and then leveled off with a squeegee / followed up with the hand application with a shovel of the aggregate. 2) The semi automated truck application system had the resin on the truck and was applied with a laborer using a spray apparatus, spread by hand squeegees, and followed up by an overhead dispersing bucket containing the aggregate, slinging it in a circular rotation for aggregate dispersion.  3) The Fully Automated truck mounted application machine.  The machine was to be capable of continuously and thoroughly mixing the polymeric resin binder components to the manufacture’s specifications.  IL specified using the fully-automated truck mounted application machine, based upon other states’ experience and recommendations.The truck mounted applicator had to be able to install the HFST at a minimum coverage rate of 15 gals / minute.The truck mounted system had to be equipped with an aggregate drop spreader capable of uniformly releasing the bauxite from a minimum height of 24” above the resin binder to achieve the specified HFST application rates.



Special Provision for HFST – 
Pavement Preparation 

• Must Have Structurally Sound, Moisture 
Free Pavement 

• Full Depth Concrete Patch 
• Clean and Seal ¼” – 1 ¾ “ Wide Cracks 
• Removal of Pavement Markings 

 

Presenter
Presentation Notes
The pavement receiving the HFST must be structurally stable, and free of bleeding / trapped moisture.  For the I-57 / I-74 project, full-depth roadway patching was required on the ramps in order to eliminate these problem sections of existing pavement.  The patches had to be allowed to cure over a 30 day period before HFST application.  Further, pavement markings were ground off before applying HFST.  Lastly, just before the HFST application, clean and seal all cracks in the pavement ¼” to 1-¾” wide with a sealant approved by the polymeric resin manufacturer to ensure the resin adhered to the sealer as well.



Special Provision for HFST  - Equipment: Shot 
Blasting and Regenerative Air Sweeper (RAS) 

• Remove Curing 
Compound 

• Crack Cleaning 

• Pavement Cleaning 
Using RAS Power 
Broom - Initial, Second 
& Final Sweeping 

Presenter
Presentation Notes
After the 30 day cure of new pavement, the Contractor completely remove all curing compounds on the Portland Cement Concrete surface using shot blasting equipment to ensure proper resin binding occurs.  Although the special Provisions did not require it, the contractor also used the shot blasting equipment on section of the ramps to ensure better adhesion of the HSFT to very polished sections.The Special Provisions required the Contractor to use a Regenerative Air Sweeper (RAS) with power broom to clean the pavement before HFST application.  The RAS was also specified to be used without water to ensure a dry surface be maintained.  Using the RAS, the Contractor was instructed to sweep the pavement three times after HFST application: 1) perform initial pavement cleanup just before opening ramp up to traffic 2)  perform secondary cleanup 3-5 days after construction, and 3) perform final cleanup 3-5 weeks after construction.Other Misc Special Provisions included the Contractor providing a Quality Control Plan, and miscellaneous field testing requirements performed by District-5 field personnel and BMPR.



I-57 and I-74 Interchange Crash Totals – Crash Data 
Comparison of 08-13 thru 01-14 to 08-14 thru 01-15   

• Pre – HFST:  7 Total 
Crashes Reported 
(August  2013 – January 
2014) 

 
• Post – HFST:  0 Total 

Crashes Reported 
(August 2014 – January 
2015) 

Presenter
Presentation Notes
A Total Crash comparison of a 5 month period August ‘13 – January ’14 showed a total of 07 crashes – this time frame was pre-HFST installation on the I-74 and I-57 ramps.  A review of the available crash date for the same time period, one year later, representing post-HFST application, report NO Crashes – ZERO have been reported since the ramps were HFST’d.



Other IDOT HFST Project Locations 

IL 71 in LaSalle County (D3) 

US 30 in DeKalb County and US 34 in 
LaSalle County (D3) 

I-74 Mainline - 1.53 miles in 
Champaign County (D5) 

Various Ramps in Madison 
and St. Clair County (D8) 

Presenter
Presentation Notes
Other locations of HFST Projects, ready to being in the Spring of 2015 include:	a) IL 71 in LaSalle Co. (D-3);  2 lane rural state road thru Starved Rock State Park – 3 K’s 15 A-Injury – bid in June 2014 - $1.18 mil.	b) US 30 in DeKalb Co. / US 34 in LaSalle Co. (D-3); Curves outside Shabbona, IL / 2K’s  4 A-Injury crashes – bid in June 2014 - $735k	c) 4 Interchange Ramps in Madison and St. Clair Co.s (D-8)  $650 est.	d) I-74 Mainline +- 1.5 miles in Champaign Co. (D-5)  $ 1.2 million + pavement markings / RPMs / Traffic Control.Other project to be bid in 2015:	a) Eight Locations in Various Counties throughout D-9 / I.D.’d in IDOT / BSE’s “Curves w/ Safety Improvement Potential in D-9”; rejected in 	June 2014. Project will be rebid on March 2015 letting again.  Being done with a shoulder construction project.



Questions? 

Timothy J. Sheehan, P.E. 
Illinois Department of Transportation 
Division of Highways 
Bureau of Safety Engineering 
 
tim.sheehan@illinois.gov 
(217) 782-3568 

Presenter
Presentation Notes
PRELIMINARY CONCLUSIONS:Based upon comparing two similar time periods – one representing pre-HFST application and the other post-application- one year apart, the HFST appears to have been effective so far in reducing crashes.The project is the first in a series of other projects planned for HFST, as part of an Experimental Feature (most are already bid and awarded).As part of the Experimental Feature Process, the HFST will be monitored in the field by District 5, and BSE will monitor and evaluate the crash data minimally over the next 3 years.  We prefer to hold final our conclusions based upon not only the findings from this project, but from when all the HFST projects are completed.My contact information is listed on the slide – please contact me if I can help you.Now, I’d like to ask Mike Carnahan to provide the construction side of this presentation – Mike….?????

mailto:tim.sheehan@illinois.gov


Contract 70A52 
HFST project 
Ramps at I-74/I-57 interchange 
 
 Field Engineer-   Michael Carnahan 

Resident-    Andrea Childers 
 
 
Prime Contractor-   GM Sipes Construction, Inc. 
Subcontractors for HFST-  Venture Construction 
        Interstate Roadside Management          
       (DBI/IRM) 
 



I-57/I-74 
Interchange near 
Champaign-
Urbana  

Awarded through HSIP                     
$1,211,654.24 
 
Net Cost of Section                        .          
$1,227,843.14 

+1.34% 
 
HFST  $23.50 / SQ YD 
 
 
 
 
 

Presenter
Presentation Notes
Approximately 61% of the project money was spent on patching.  The additions were primarily due to increased patching quantities.  The actual cost per square yard for the HFST was $23.50/SQ YD.  The contractor told me that the resin runs around $18 to $20 per gallon.  The bauxite aggregate runs around $620 per ton.



Cloverleaf interchange at I-74/I-57  

Presenter
Presentation Notes
This is an overhead view of the Interstate 57/74 interchange.  Note the tight geometry of ramp.  Superelevation ranged 2-8% for outer ramps and 8% for clover leafs.  Ramps posted at 30 MPH.  Radius of curvature on the cloverleafs is approximately 240’.



 
 
• Geometrics 
• Speed transition 
• Accident Rates 
• Off tracking 
• Deteriorated 

shoulders 
 

Reasons for project 

Presenter
Presentation Notes
Some of these points were mentioned by Tim, but these were the main reasons for doing this project.  To give you a little history.  There were at least 3 projects prior to this project that tried to reduce the accidents and roll-overs by placing HMA overlays.  At least 2 of those took everything down to the bare concrete and the last one even textured the concrete prior to HMA placement.  The HMA showed evidence of tearing and sliding within a couple years after the HMA placement and the accidents continued.  Off-tracking is also a problem as this slide shows.  It’s pretty difficult to go from 70 MPH down to 30 MPH which the ramps are posted at.



Before

Presenter
Presentation Notes
No repairs were made to the shoulders but the HFST does help to delineate the lane from the shoulders.  Here is a typical picture before work began.



After 

Presenter
Presentation Notes
This is the after picture.  The HFST helps to delineate the lane.  There is a color difference.  It is a little washed out due to salt staining.  While we still have the cracks along the shoulder and the problem spots visible on the interior shoulder,  you can see where traffic is following the lane.  



Speed 
Indicator  
Signs 

Presenter
Presentation Notes
In addition to the HFST, Speed Indicator signs were added to alert people to the speed they are traveling. These were only added on the outer ramps and not the inner loop ramps.



70A52 

Market St. 

Curtis Rd. 

Presenter
Presentation Notes
The traffic control on this project was handled by ramp closures with temporary detours.  Only one ramp at a time was allowed to be closed due to the high ADT.  As you can see, there were interchanges closer to the work than the Market Street and Curtis Road interchanges, but on past projects when these were used, severe back-ups occurred.  The additional couple miles that the detour takes would allow local people to use the other interchanges and allow traffic to disperse somewhat.  The only problem was that if you missed the WB to SB detour, you had to go 5 miles before the next exit. No accidents or backups occurred during construction.



Existing Surface 
 -jointed concrete pavement with HMA overlay 
 -2yr old Class A patches  
 -new Class A patches 
 
 
 
Contract required patching to be done 30days prior 
to HFST placement. 

 
 

Prior to HFST placement  

Presenter
Presentation Notes
The first patching job assumed continuously reinforced pavement based on the “as-built” plans.  The contractor for that project brought out rebar based on the plans.  After the first hole was opened, it was evident that it was not continuously reinforced.  The pavement was built with a “heavy” mesh.  Rather than make the contractor submit new prices and truck out the rebar and bring in dowel baskets, etc. I made the decision to build the patches with the material on hand.  The contractor drilled and epoxied tie bars in for every other bar and we treated the patches as continuously reinforced.  On this contract we did the same things after discussing this with Design.  The patching contractor was the same for both contracts, so they knew what we wanted. So prior to HFST placement we had a combination of jointed pavement with a HMA overlay, 2 year old patches and new patches.



Presenter
Presentation Notes
I think you can see it, but the blue represents existing patches from the previous contract and red represents the patches from this contract. As we go through these slides you will notice that some ramps are almost completely new concrete (from the patches), while others have almost no patching.  It will be interesting to see if any problems show up in the future, which section they occur in.



Presenter
Presentation Notes
We have a mix of mostly HMA, mostly or all concrete.  



Presenter
Presentation Notes
Ramp AC (the yellow ramp) took 2 days for patching.  The rest were done in one.





Presenter
Presentation Notes
These slides show the typical patching operations.  I felt GM Sipes did a great job on the patching and traffic control.  The only warning I would give anyone is that you better be ready for them or you will get run over.  They had plenty of people on site and once the sawing or removal operations were done, those people dropped back and helped on the next operation.  Notice the severe superelevation on these ramps.  This will cause some problems later.



Preparation for HSFT 
Shot Blasting 
 
  
 • All Concrete  

• Test HMA section 
• Areas of stains 

and roadway 
buildup 

Presenter
Presentation Notes
These blast trucks are very unique and they did a good job.  It was mandatory to do all areas of bare concrete.  We also did a test section on the HMA and the contractor chose to do some areas with stains or roadway buildup that needed to be “clean” prior to HMA placement.  The only problem I really saw was that the shot blasting at the end of concrete patches really ate into the HMA.  A tweak to the special provision might need to add protection to the roadway outside of patches because as the machine passes from concrete to asphalt it eats a little hole and either caused a small bump or made an existing bump worse.  One warning to the HFST process is that it will not increase smoothness.  A hand scarifier was used for small areas of oil, mess, etc.  



Preparation for HSFT 
Regenerative Air Sweeper (RAS) 
The RAS must be capable of being used without water for dust 
suppression to ensure a dry surface will be maintained.” 

Here was the first big problem.   
• The RAS needs the water to pick up the light concrete and HMA 

debris and paint flecks left from striping removal. 
• Most of the shot was able to be picked up.   
• There was still a considerable amount of dust. 
• After a while, we realized in order to get the surface free of dust and 

lighter particulates, an air compressor was needed to blow the 
remaining small particles off the roadway.  (This was not something our 
contractor had planned.) 

For secondary and final sweepings, water could be used and the heavier 
bauxite easily picked up for reclamation. 



Preparation for HSFT 
Crack Filling…  
 

• To do or not to do? 
• With what? 

Presenter
Presentation Notes
The last step before HFST placement is crack filling.  We tried several things, but nothing worked all that well.  More research should be done on this.  After the fact, we were told that the Kraftco we normally use for crack sealing would work, but it needs to cure out for a few months.  This issue should probably be resolved before we do any more of these.  We discussed crack filling at the pre-pave meeting, but ended up trying several methods.  Straight resin was too thin and ran down the slopes, but when mixed with aggregate it doesn’t mix properly and it sets up very quickly.  We tried the bauxite and some flint rock and even thought about using sand, but nothing worked particularly well.  It appears that all of the pre-existing cracks reflected through, but they didn’t make a noticeable bump.



Cracks 
Typical cracks we had on most ramps. The worst of them all. 

Presenter
Presentation Notes
Crack filling was to be done on cracks greater than ¼”.  On a flat surface this process make work better, but on our superelevations we fought the material.



HFST 
Truck Mounted 
Application Machine 

Required to place  
 
Resin at a minimum rate of 
15 gal/min 
 
Aggregate at a minimum rate 
of 13lb/sq yd  
 
varying widths of up to 12ft. 
 

Presenter
Presentation Notes
Check your widths.  Our ramps were 16’ so we ended up doing 2 – 8’ passes.  Multiple passes can be a problem because the resin sets up in the lines in about 15 minutes.  This wasn’t a new truck, so maybe there are better ways, but if the resin sets up, the entire head must be changed.  This is a +/- 2 hour procedure. 



HFST 
FHWA has preference for the truck 
method for consistency and safety.   
 
What we saw… 
 
Workers are still needed present on 
pavement. 
 

Presenter
Presentation Notes
FHWA has a preference for the truck method for consistency and safety.  If you watch any of the videos from the manufacturers, it looks like the truck just drives through and places the material.  In reality, workers behind the machine on the pavement were still necessary to complete the job and not have gaps, thin spots, seam problems, etc.  Blowing back aggregate in order to place the second pass is necessary or there will be a hump of material that will lead to large parts not adhering.  The second pass of epoxy would be laid on loose aggregate that would eventually pop up.  The material needs laid back to the epoxy resin in order to lay the next pass up against it.  Needed people – 1 person blowing back aggregate if making another pass; 1 person running the hopper; 1 person running the gauges on the truck; 1 person rolling out air bubbles; and 1 person with bucket or shovel to fill missed spots/thin spots.



HFST 
• 12ft spreader bar 
 
 
• Roller to prevent air 

bubbles  
 
• Blower to lay material back 

for 2nd pass 
 
 

Presenter
Presentation Notes
This is a close-up view of the resin being placed with the aggregate spreader on the back.  While the truck is equipped with a 12ft. spreader bar for the epoxy resin, please be aware that the bar actually has to be a bit longer than the width of your lane.  Notice the ever important paint brush to eliminate bubbles from wind and the people immediately behind the machine blowing back the edge and spreading aggregate on thin spots.  There should never be bare resin.  If there is a problem where the aggregate is coming out, this needs to be addressed immediately.



Presenter
Presentation Notes
IRM did make some adjustments to the truck due to the Central Illinois wind.  They added a wind skirt that helped, but this made it difficult for the person with the paint roller.  Their truck did not have a good tarp over it.  The tarps they used had gaps or holes in them.  Aggregate storage should be checked for moisture.  If the aggregate in the hopper is wet, it needs to be removed and allowed to dry before reusing.  That is why water should not be used until secondary sweeping.  Initial sweeping reclaims bauxite which then can’t be used until it dries.



Curing and Clean Up  

• Allow the treatment to cure in accordance with polymeric 
resin manufacturer recommendations. (Manufacturer’s 
rep.) 

• Perform three separate clean up processes by removing 
the excess aggregate with a RAS on the treated area and 
adjacent areas.  

• Perform initial clean up before opening to traffic. Excess 
aggregate can be reused on the following day’s 
installation provided the reclaimed aggregate is clean, 
uncontaminated and dry.  

• Perform secondary clean up 3 to 5 days after construction.  
• Perform final clean up 3 to 5 weeks after construction. 



Initial Sweeping  

• Allow HFST to cure until it can barely be pushed by hand.  It should be 
hard or impossible to push. 

• After initial sweeping, contractor* needs to walk the HFST to check for 
spots that are bare and make repairs as necessary.   

• After as much material as possible can be reclaimed, ramp may be 
opened to traffic.   

• We did not use temporary striping.  The HFST does a good job of 
delineating the lane from the shoulders.  May need to consider during 
mainline application.  Though not sure about Short Term Tape 
adherence to HFST. 

• May be helpful to keep RRPM and cover or place around. 
• Not removing the stripe and placing immediately inside of the stripe 

would save some of the problems with not having striping. (We were 
told it can be done.) 

Things to watch and be aware of… 

Presenter
Presentation Notes
The contractor needs to repair and we accept or reject.  



What 
did we 
see??? 

Secondary Sweeping  

Presenter
Presentation Notes
The secondary sweeping was done immediately before striping.  Sweeping started at 6pm.  Striping began at 11pm  done with moving operations standard during non-peak hoursWe started seeing areas at the seam between passes come up.  Every ramp had some repair.We lost some striping, but not a significant amount. 



Field Acceptance Testing 

• Ensure that the coverage rate of the retained 
aggregate is 11-15 lb/sq yd (6-8 kg/sq m). 

• Remove and re-apply HFST where any patches of 
exposed polymeric resin exist, at no additional cost 
to the Department.  

• The HFST treated area will be tested by the 
Department within 60 days after construction in 
accordance with the requirements in Table 3. 

• Remove and replace deficient locations as 
directed. 

Revised 2/11/14 

Presenter
Presentation Notes
Yield checks are difficult to do when you are not sure how much material will stay and how much will be swept up to be reused, so you will need to trust the contractor on this.  LaDonna Rowden of BMPR did our testing.



Application Time and Rates 
Date Ramp SqYds Epoxy A (gallons) Epoxy B (gallons) Bauxite (Pounds) Weather

7/15/2014 CB 1770.61 334 348

7:00a sunny, 57F, 8mph avg wind, moisture test 5a-7a showed 
pavement dry  10:00 sunny, 66F, 3.2mph avg wind, 
51%humidity

7/16-7/18/14 DB 2715.2 405.2 416.5 10:00am=68F, 3.6avg wing, 52%humidity, mostly sunny

7/21/2014 CA 2737.02 409 405 81.8F, 52%humidity, 1.5mph avg wind, mostly sunny

7/22/2014 AC 1831.42 297 302  83F, 72%humidity, 8.5mph wind, sunny

7/23/2014 AD 2489.5 400 408 72.6F, 49%, 8.8mph, mostly sunny

7/23/2014 BD 1896.87 334 346  64F, 61%, 10mph, overcast

7/24/2014 BC 2469.53 384 387 76.8F, 43%humidity, 1.8mph avg wind

7/25/2014 DA 1781.6 262 273 62F, cloudy, 78%humidity
17691.75 2825.2 2885.5 256000

14.47
11-15

pounds/sq yd

Equipment
Blastrac
RAS
HFST truck

256000

Totals
3.10

sq yd/gallon

A7000 Scharze Vactor Truck (International4200 VT365)
BT-483

Autocar Xpeditor HFST Application Truck

Application rate placed
3.50required by Special Prov.

Presenter
Presentation Notes
They were able to complete approximately 1.5 ramps per day.  Originally intended to do 2/day.  They got off to a rough start but proved 1.5 ramps/day is doable.  The strategy they used were Prep/Place/Prep then Place/Prep/Place.  By the chart, it looks like we came in under on the epoxy resin but if you look at the units, they are square yards per gallon so a smaller number means more epoxy resin. 



Department Testing for Acceptance 

 

Friction Data for I-57/74 Interchange Ramps - Contract 70A52 

Ramp 

Pre-HFST Post-HFST Increase 

Treaded Smooth Treaded Smooth Treaded Smooth 

Min Max Avg Min Max Avg Min Max Avg Min Max Avg FNAVG % FNAVG % 

I 57 SB on-ramp from I 74 WB 32 49 38 24 38 29 71 73 72 70 73 71 43 89.5 42 144.8 

I 74 WB on-ramp from I 57 NB 33 50 41 31 22 43 75 80 77 75 76 76 34 87.8 33 76.7 

I 57 NB on-ramp from I 74 EB 44 60 54 42 65 50 76 80 78 76 78 77 28 44.4 27 54.0 

I 74 EB on-ramp from I 57 SB 38 58 45 31 42 36 79 80 80 79 80 80 44 77.8 44 122.2 

I 74 WB on-ramp from I 57 SB 48 60 56 42 54 48 83 88 85 75 84 71 37 51.8 23 47.9 

I 57 NB on-ramp from I 74 WB 38 57 48 27 49 37 77 85 81 79 85 83 44 68.8 46 124.3 

I 74 EB on-ramp from I 57 NB 33 46 40 27 43 34 74 80 78 78 81 79 44 95.0 45 132.4 

I 57 SB on-ramp from I 74 EB 30 55 44 21 42 30 77 85 81 75 77 76 51 84.1 46 153.3 

Presenter
Presentation Notes
Friction numbers that we try to maintain on roadways are FN(Treaded) > 30 and FN(Smooth) > 15, so the numbers weren’t horrible prior to placement, but after placement look at the increases.



Thank you for your time! 

Questions? 
Comments. 
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