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1. IR Defined.  


2. Why is it important? 


3. How is it measured? 


4. Data Analysis 


5. Data Summary 


 







IR Defined 


Infrared Thermography: 


• The mapping of temperature contours (equal 


temperature) over the surface of a material.  


• Contours are used to evaluate materials by 


measurement of their surface temperature and its 


variation.  
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IR – Defined 


Temperature segregation: 


• More than 25 ºF difference in mat temperature behind 


screed. 
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IR – Defined 


Types of Temperature 


Differences:  


1. Cold spots 


– Truck to truck temperature 


differences 


– Improper loading and 


unloading of trucks 


2. Thermal streaks  


– Longitudinal segregation 


– Inadequate or non-uniform 


amount of material across 


the mat  







IR – Defined 


Background 
• 1996 through 2000s – field 


work concluded 
temperature differences 
could be accurately 
detected and quantified: 


– Low temperatures result 
in low density zones in 
mat 


– A few States adopt 
temperature uniformity 
specification 


.      


 


     


 


 


 


 


 


 


 


 
Temperature profile criteria 


based on desired density 


uniformity. 
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Segregation – A difficult issue to resolve, when it 


is difficult to identify or confirm. 


IR – Why use it? 







IR – Why use it? 


• Aggregate segregation in mat = temperature segregation 


• Non-uniform temperatures usually result in non-uniform 


densities 
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IR – Why use it? 


• Effect of cold spots, low mat temperatures on percent 


compaction; densities are lower: 
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IR – Why use it? 


• Fatigue life can be 


substantially reduced, 


as a result of lower 


densities because of 


lower mat 


temperatures. 


Source: NCAT (2000) 







Impact of temperature differences or 


areas with low temperatures. 


12 


Research and Development 


IR – Why use it? 


Loss of service life or increase 


in maintenance costs. 







IR – Why use it? 


Cold spots; areas with increased potential for: 


• Fatigue cracks 


• Raveling 


• Pot holes 







IR – Why use it? 


Thermal streaks; longitudinal areas with increased potential 


for: 


• Longitudinal cracking 
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IR – Measurements 


Mat Temperature Measurements 


• IR sensors, IR-Bar; first device for continuous readings 


• Pave-IR Scanner; second generation device for 


continuous readings 


16 







IR – Measurements 


• IR Scanner attached 


to paver and scans 


mat behind screed in 


one direction. 


• GPS attached to the 


scanner arm. 
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IR scan screen to monitor mat temperatures on real time 


basis; attached to the scanner post. 







IR – Measurements 


• Continuous readings to 


evaluate mat uniformity 


through temperature 


uniformity. 


• Non-uniform temperatures 


usually mean, non-


uniform densities. 
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Data Analyses 


Specification Guide; 


AASHTO PP 80-14  
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Data Analyses 
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Raw Temperature Profile 


for first part of the first 


path. 







Data Analyses 
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Raw Temperature Profile 


for second part of the first 


path. 
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Summary of Raw Data 


for Path #1 


Avg. Temp. = 280.8 ºF 


Not temperatures 


of mat 







Data Analyses 


Data Processing—eliminate invalid temperature 


measurements: 


1. Eliminate measurement locations within 2 feet of the 


mat’s edge. 
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Data Analyses 


Data Processing—eliminate invalid temperature 


measurements: 


2. Eliminate data with paver stops greater than 10 seconds,  


between locations: 


– 2 feet behind measurement location of stop 


– 8 feet in front of measurement location of stop 


3. Eliminate temperature readings < 170 ºF and > 400 ºF. 
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T1.0 T98.5 


• Temperature Differential, each 150 foot segment 







Data Analyses 


• Temperature Differential Criteria, each 150 foot 


segment: 


 


 


 


 


 


• Tdiff < 25 ºF  No temperature difference 


• 25 ºF < Tdiff < 50 ºF Moderate temperature difference 


• Tdiff > 50 ºF  Severe temperature difference 
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0.15.98 TTTDiff 







Data Analyses 
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Summary of Processed Data 


for Path #1 
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Lot or 


Paver 


Path ID 


Total 


Number of 


Increments 


Number of Increments 


within Temp. Regimes 
Thermal 


Streaking 
Minor Moderate Severe 


1 24 17 7 0 None 


2 12 10 2 0 None 


Processed Data, excluding paver stop locations. 


Minnesota DOT’s specification: 


• Minor Temperature Difference:  +$20 per Increment 


• Moderate Temperature Difference: $0 per Increment 


• Severe Temperature Difference: -$20 per Increment 


Total Incentive to Contractor: $540 for the two Path IDs. 
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Lot or 


Paver ID 


Total 


Number of 


Increments 


Number of Increments within 


Temperature Regimes 


Minor Moderate Severe 


Path 1 24 17 5 2 


Path 5 12 5 3 4 


Processed Data, including paver stop locations. 


Total Incentive to Contractor: $320 for the two Path IDs. 
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Pavement Life 


Conclusion from 


demonstration projects, to-


date: 


• Pave-IR scanner is one tool 


to confirm a uniform, high-


quality mat. 
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Role of IR in Quality Assurance Programs 


1. Quality control plan; contractor 


– Monitor production/placement operations to minimize 


temperature differentials of mat. 


– Trouble shooting 


2. Acceptance plan; agency 


– Reduce future distress and maintenance costs  


– Dispute resolution 
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QUESTIONS 








2015 Alaska Asphalt Pavement Summit 


November 9, 2015, Presented by, Brad Grose, Asphalt Systems, Inc. 


High Performance, Thin Film 
Surface Treatments 







Save Pavements, Time, Resources, 
and Money 


Exploring the Possibilities of New 
Products and New Processes  







Describe some of the products produced and used 


across the US. 


Discuss the pavements selection process. 


Discuss some of the successes, both locally, in the 


US, and Internationally. 


Presentation Focus and Objectives 







Gilsonite Modified Sealers and Rejuvenators, GSB-88, GSB-78, GSB-


Mod-R, GSB-Friction Seal. 


Rejuvenators, such as Reclamite, UDOT ERA Type-A generics. 


Polymer Modified Rejuvenating Products, such as PASS-QB, PMRE 


generics. 


Coal Tar Rejuvenators, such as Rejuvaseal, PDC. 


Polymer Modified Fog Seals, such as Plastic Seal, Acrylic Seal, and others. 


Other Products not listed, but available across the country. 


 


Products Available Across the Country 







Addressing  Issues of the Past 
 Friction/Sand Seals for Mainline Roads & Airfields   







Safety Does Not Have to Take a Back Seat 


Untreated Treated 







Its One Pass and Easy 


 Friction Seal, Alaska 







Alaska DOT Glenn Hwy Friction Seal Application 


 







Dense Graded Mixes, the most common pavement type. 


Shoulders, and especially those that have rumble strips on them. 


Open or Gap Graded Mixes, are great candidates for  thin film treatments. 


Grooved Pavements, found mostly on Runways 


Construction Seals and Construction Joint Seals 


Troubled Pavements 


Raveling Pavements, especially those found on Airfields. 


 


Pavements Selection 







Dense Graded Mixes 







Dense Grades Mixes 







Shoulders, with, and without Rumble Strips 







Shoulders 







Rumble Strips on Shoulders and Center Line 







Open Graded Mixes Can Be Preserved, No Problem 


Rangley Colorado Airport, PFC Ramp and Taxiway 







Failing at 13 Years, Now  20 Years old and in Service 


Rangley Colorado Airport, 7 Year old PFC Treatment 







Grooved Airfield Pavements 







Construction Seals 







Construction Seals, and Construction Joints 







Construction Joints Don’t Have to Dictate  Pavements Life Span 







Troubled Pavements 







Troubled Pavements 







Troubled Pavements 







Raveling Pavements, especially those on Airfields 







 Raveling Pavements 







Some Success Stories  







23 Year Old Pavement 4 Treatments Later 







Palmer Alaska Ramp Treatment 9 Years Ago 







Palmer Alaska Airport. There is a Difference. 







Unalakleet Alaska 







Success 7,000 Miles Away 







 Success in Tacoma WA, with their Sustainable Products 
Purchasing Policy. 







Thank You! Any Questions? 


Edwards Air Force Base, Runway Application 
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High Friction Surface Treatment (HFST) 


November 9, 2015 
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Agenda 


• Introductions 


• What is High Friction Surface Treatment? 


• Installation Process/Keys 


• Parks Highway Project- HFST, Sequencing, 


Lessons Learned 


• Future of HFST in AK- Safety Selection for future 


sites, research monitoring plan 


• Q&A 
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Introductions: 


 


• Cliff Barber-American Civil Constructors West Coast, Inc. 
• Phone: 707-310-0225  Email: cbarber@accbuilt.com 


• Jonathan Tague, P.E.- Alaska DOT &PF 
• Phone: Email: jonathan.tague@alaska.gov 


• Anna Bosin, P.E.- Alaska DOT &PF 
• Phone: 907-269-6208; Email: anna.bosin@alaska.gov 
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• Horizontal curves make up only 5 percent of the nation’s highway miles. 


Yet, more than 25 percent of all fatal crashes occur on horizontal curves.  


 


• High friction surface treatment (HFST) is a technology that dramatically 


and immediately reduces crashes and the related injuries and fatalities.  


 


• With friction values far exceeding conventional pavement friction, high 


friction surface treatments are applied to existing  high-crash locations to 


help motorists maintain better control in both dry and wet driving 


conditions.  


High Friction Surface Treatment 
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What is High Friction Surface Treatment? 


HFST is a low-cost safety countermeasure 
which is  composed of a polish-resistant 


calcined bauxite aggregate bonded to the 
pavement surface using a polymer resin 


binder. 
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What is High Friction Surface Treatment? 


HFST is designed to be installed as a thin overlay, it 
is applied as a single surface layer on the majority of 


pavement surfaces. Two layers of HFST are 
recommended for open graded “friction” courses or 


on bridge decks 
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HFST Installation   


• The polymer resin binder is mixed and applied by an 
automated HFST application truck at the specified 
coverage rate- 50-65 mil thickness  


• The same truck simultaneously applies the calcined 
bauxite aggregate to refusal– approx. 18lbs/sy 


• The surface treatment is applied as a continuous 
operation over a fixed width– usually 12’ lane 
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HFST Installation    


 • Only short term traffic 
control is required 


• HFST typically cures in 1-2 
hours, varies with surface 
temperature, but cure rate 
may be adjusted with some 
resins 


• After cure, surface is swept 
with a mechanical broom 
street sweeper to remove 
excess aggregate 


• Friction testing is typically 
performed prior to return to 
traffic 
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HFST Installation 


Keys   
• May be installed over new or old 


pavements, AC or Concrete.   


• Pavement must be a minimum of 30 


days old prior to installation.  


• Shotblasting of concrete surfaces is 


recommended 


• All surfaces are swept and blown off 


with compressed air prior to 


application 


• Pavement must be dry, surface 


temperature 40-105 deg F 


• Existing Striping/markings/markers 


usually removed and replaced  


• May be placed in traveled lanes only 


or to edge of pavement 


• Bridge joints protected, Drains or 


manholes in roadway covered 
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AK HFST- Parks Highway 
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Parks Hwy HFST Completed 
 (Denali in the background) 
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AK HFST- Eagle River 
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• Prime Contractor: QAP 


 HFST Subcontractor: American Civil Constructors 


 


 


Parks Hwy MP 123.5-146 Rehab 


12/22/2015 14 Alaska DOT&PF 
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• 2 lanes– 2540’ long  


 7,637 SY Total 


 


Location 
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• Minimum pavement cure dictated schedule. 


Sequencing 
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• $40.00 per Square Yard 


 Includes 


• All materials, equipment, 


manpower 


• Resin Manufacturer’s 


Technical Supervisor 


• Acceptance testing: 


polymer resin 


 


Bid Item 
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• Aggregate 


 Manufacturer’s Cert. / Onsite gradation 


• Polymer Resin Binder 


 Third party lab: ASTM D638 


• Surface roughness 


 ASTM E1911 


 


 


Acceptance Testing 
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• Minimum pavement age: 1-3 


months. 


• Plan ahead for additional 


quantity. 


• Side streets may be blocked for 


an hour or more. 


• Limited options for repair. 


Lessons Learned 
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• Install HFST before striping. 


Lessons Learned 
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 FHWA Everyday Counts Initiative in 2014 


 HSIP Central Region Nomination that 
evaluated crashes at (2006-2010 study 
period): 
 The outside lane of curves on high speed 


rural roadways; 


 Intersection approaches on steep grades; 


 Curves where existing super elevation is 
less than desirable; 


 Severe SVROR motorcycle crashes have 
occurred; 


 Geometric constraints limit 
reconstruction/upgrade of steep grades or 
curves; 


 Not at bridge locations. 


 


Safety Screening at AKDOT&PF 
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Posted 
Speed 
Limit 


(MPH) 


Treatment 
Sites 


Rural Severe 
Crash* 
(KI +SI) 


Minor 
Crash 
(MI) 


Curve*
* 


Grade** 


55 4 2 3 14 4 0 


50 1 0 4 1 0 1 


45 29 24 38 60 24 11 


35 1 0 5 14 0 1 


45-30 
Transitio


ns 


2 0 4 36 1 2 


TOTAL 37 26 54 125 29 15 


Safety Screening Cont. 


*KI=Fatal Crash, SI=Severe Injury Crash 
**Some sites have both curves and grades 


• Studies report 20-30% crash 


reductions for all crashes and 


50% crash reductions for wet-


weather related crashes; 


• Staff worked closely with FHWA, 


MOA, and Outside DOTs to select 


optimal sites; 


• Initially 37 sites were approved; 


• Scope reduced to 28 sites due to 


scheduling, pavement condition, 


and costs; 


• Wide variety of sites in Kenai, 


Anchorage, and Mat-Su Borough 


that include intersection 


approaches as well as urban and 


rural horizontal curves. 


 


2014 HSIP Project Crash Screening Summary 
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Research Monitoring Plan: 


1. At Construction (2016); 


a. Pavement condition, cure time between new 


pavement and HFST application,  


b. Surface prep, temps, equipment application 


rates; 


c. Initial Dynamic Friction Tester (DFT) friction 


values 


2. Long Term Performance (3 years); 


a. Visual overall conditions; 


b. DFT testing per ASTM E 1911 using 


AKDOT&PF’s Tester annually; 


c. Rut depths, cracking, IRI (Highway Pavement 


Management System Data collection); 


d. Raveling, binder exposure, condition of 


adjacent striping; 


e. Adjacent control site values of non-HFST 


treated pavement. 


3. Final Report (anticipated Dec. 2019) 


 


 


Research of 28 HSIP HFST Sites  


 Although expensive ($30-$40/SY), FHWA studies 


indicate it is a cost-effective strategy for 


addressing SVROR crashes; 


 HSIP conducts own safety related cost-effective 


analysis.  (3 years post-construction) 


 But how does HFST hold up in Alaska? Freeze 


thaw cycles, plow impact, de-icing applications, 


and studded tire wear are all elements that other 


locations did not specifically monitor 


 


 


DFT Test at 
Eagle River 
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http://www.dot.state.ak.us/stwddes/research/index.shtml 


 


Want More Info on Research? 



http://www.dot.state.ak.us/stwddes/research/index.shtml

http://www.dot.state.ak.us/stwddes/research/index.shtml

http://www.dot.state.ak.us/stwddes/research/index.shtml

http://www.dot.state.ak.us/stwddes/research/index.shtml





Integrity  ∙  Excellence   ∙  Respect 
 


Questions?  


High Friction Surface Treatment saves lives! 
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HFST Specifications- Calcined 


Bauxite 


• Calcined Bauxite Aggregate-  is used 
due to its ability to outperform other 
natural aggregates in resistance to 
polishing 


• This means that the high initial friction 
readings are maintained at high levels 
even with significant traffic wear 


• Can be dark gray, light grey or buff in 
color 
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Early NCAT Testing of HFST 


Aggregates 


Dynamic Friction Tester 
ASTM E-1911  
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NCAT TESTING OF HFST AGGREGATES 


The National Center for Asphalt  Technologies, Auburn University. AL 
                                                       (NCAT)    


* Old bauxite and epoxy installed 2003 
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Does HFST have a successful track record?  


Marquette Interchange, Wisconsin 


Post-Application Incident Statistics 
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Caltrans HFST Case Study:  


Highway 17 at Laurel Curve 
Summit's Deadliest Curve Gets Special Treatment-   
Laurel Curve will get guardrail, pavement treatment and more warning signs. 


“Laurel Curve accounted for one in three crashes on Highway 17 between 2004 
and 2010.” 


 
 


( From NBC Bay Area.com March 20, 2012) 
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HFST 
Installed 








INTELLIGENT  
PAVING  
TECHNOLOGY 


MILLING | PAVING | COMPACTION 


 
NELSON HAYS – ACCUPOINT 
INC 







3D POSITIONING TECHNOLOGIES  
UTS – Universal Total Station 


• 1” Optical Instruments 


• Accurate to less than .026’ (.31”) at 1000’ from instrument 







APPLICATIONS -  
UTS MILL 
3D Mill to offset Subgrade  
Irregular Pavement, re-alignments, engineered 
slopes 
Accurate to 3mm Vertical within 300’ of Robot 







APPLICATIONS -  
UTS MAINLINE PAVER 
No more Stringlines, mitigate human-
error 
Accurate to 3mm Vertical within 300’ of 
Robot 







APPLICATIONS – 
SURVEY 
Quality Control Technician 
Redundant Checks to confirm true accuracy 
GNSS or UTS with same software 







SMOOTH ASPHALT SURFACE BENEFITS 


• Last Longer – less cracking, longer service life 


• Improve Fuel Economy 


• Decrease Mechanical failures 


• Higher Quality Construction 


• Cost Less – thinner overlays, longer service life 


• Public Perception 







LONGEVITY 


“Smith used two different analytical techniques to investigate the effect of initial pavement 
smoothness on pavement life. The two analytical techniques that were used were: project 
specific regression models and analysis of failure curves. Project specific regression models 
were used for predicting pavement life to trigger roughness levels. The failure curve method 
was used to develop failure curves relating the percentage of failed projects (overlaid 
projects) as a function of time. Both analytical methods indicated that initial pavement 
smoothness has a significant effect on pavement life. It was shown that added pavement life 
could be obtained by achieving higher levels of initial smoothness. Combined results of 
both roughness model and pavement failure analyses indicated at least a 9 percent increase 
in life can be achieved by increasing the smoothness 25% from a target profile index values 
of … 5 to 3.5 in/mile for AC pavements. A 50 percent increase in smoothness from these 
target values was found to increase pavement life by at least 15 percent in many cases. 
Thus, an  approximate increase in smoothness from … 5 to 2.5 in/mile based on profile 
index for AC pavements could conceivably yield at least a 15 percent increase in service 
life.” (1) 


 


+50% Smoothness = +15% Service Life 
 


 







LONGEVITY 
1) Pavements with increased initial smoothness have lower roughness levels in the 10 years following 


construction.  


2) Pavements with increased initial smoothness have lower cracking levels in the 10 years following 


construction. 


3) Pavements with increased initial smoothness have lower average annual maintenance 
costs in the 10 years following construction. From a cost benefit standpoint, highway agencies can afford to 


expend considerable additional cost per lane mile (or kilometer) to build smoother roadways, being assured that 
these additional costs would be offset by a reduction in annual maintenance costs. 


…Pavement smoothness is something the public not only understands but requires in highway construction. In a study 
conducted in 1996 by the National Quality Initiative (NQI) survey, highway users ranked concerns over Pavement 
Smoothness as most important (31%), followed by Safety (21%), Traffic Flow (19%), and Bridge Conditions (10%). This 
survey was further supported by a follow-up study in 2000, which came to the [same] conclusion. 


These studies, as well as the American Association of State Highway and Transportation Officials (AASHTO) Road Test, 
confirm that all road users judge a road by its ride quality (smoothness). Clearly, roughness correlates directly to faults 
that exist in the road surface. These can vary from a bump to either longitudinal or transverse cracking or to the 
ultimate roughness, a “pothole." 


Looking further into smooth roads and how initial smoothness in construction effects the life of the pavement, the 
National Center for Highway Research (NCHR) conducted their own studies under project 1-31. The results of the study 
clearly showed that smoothness also extended the life of a pavement. To increase a pavement's initial smoothness by 
50%, (this is a minimal improvement by a single lift of HMA), the life of the road could be increased by as much as 27%.” 
(2) 


+50% Smoothness = +27% Service Life 







CONSTRUCTION QUALITY 


“The initial smoothness of a pavement is an indicator of the overall quality of construction of the 
pavement. If the pavement is constructed smooth, the contractor is likely to have provided good 
quality workmanship in other aspects of construction.  


 


A survey of contractors indicated obtaining smoother pavements requires 
attention to other aspects of pavement construction thereby improving the 
overall quality of the pavement.  


 


Therefore, a pavement that has a higher initial smoothness is expected to provide a longer service 
life than a pavement that has a lower initial smoothness, all other factors being equal.” (1) 


 







FUEL ECONOMY 
“Researchers at the Westrack pavement testing facility near Reno, Nevada have found that smoother pavements cause improved 
fuel efficiency and reduce vehicle maintenance costs. At the Westrack facility, from 1997 to 1999, four driverless trucks traveled an 
average of 15- hours a day, around the 2.9 km oval track, simulating more than 10 years of interstate level traffic loads. Their 
runs were designed to evaluate how variations in hot-mix asphalt construction properties affect pavement performance and to 
validate the Superpave mix design and analysis procedures. During this time, some sections of the track developed varying 
amounts of roughness, rutting, and fatigue cracking, requiring major rehabilitation. The rehabilitation consisted of milling 4 
inches from the AC surface and resurfacing.  


To determine the effect of pavement quality changes on fuel economy, data from two identical Westrack vehicles were examined 
for periods just before and after March 1998 track rehabilitation. Prior to the rehabilitation, the track was in a rough condition with 
fatigue cracking of various test sections and deterioration of areas that had been patched after core sampling. The improvement 
resulting from the rehabilitation was evident in the International Roughness Index (IRI) values for the track, which showed that the 
average IRI had been reduced by at least 10 percent.  


As part of the study of fuel economy, the fuel rate, fuel temperature, torque and engine speeds of the trucks were analyzed, as 
were fuel use data from daily inspections and refueling. The data showed that the average fuel mileage over an 8-week period 
before rehabilitation was 1.79 km/l. After rehabilitation, the average fuel mileage over a 7-week period was 1.86 km/l, indicating 
a 4.5 percent improvement. All other factors such as truck geometry, air temperature, and wind speed were either identical before 
and after rehabilitation or were compensated for within the comparison calculations. For a trucking company with a fleet operation 
of 1.6 million km, driving on smoother pavements would thus mean a saving of 46,660 l of fuel.” (1) 


 


Mill and Fill 4”  


IRI improved <10% 


-4.5%  Avg Fuel Consumption 







MECHANICAL FAILURES 


“The increased pavement roughness at Westrack also increased the frequency of failures in truck and 


trailer components. For example, during the weeks just before pavement rehabilitation, trailer frames 


began to fracture and required reinforcing welds, and steering motors and other components loosened 


more frequently. During the 2.5 years of traffic loading at the track, 8 of 17 trailer spring failures 


occurred within the 2 months prior to the March 1998 rehabilitation. Over these 2 months, 265,000 


equivalent single axle loads (ESALs) were applied to the track. In contrast, the 350,000 ESALs applied in 


the 7 weeks after rehabilitation resulted in only one  spring failure. … Substantial savings in vehicle 


maintenance cost for a smooth pavement could be inferred from the decrease in number of failures after 


rehabilitation.” (1) 


 


 Before: 265,000 ESALs – 8 spring failures 


After: 350,000 ESALs – 1 spring failure 







ENGINEERED DESIGN 


• New Finished Grade Surface 


• Recent, Accurate Survey 


• Match Curb/Utilities, or work around them 


• Opportunity to Increase System Strength 


 







CONSTRUCTION LOGISTICS 


• Tight Vertical Accuracy  


oNo Stringlines 


oNo Leveling Course 


oSimpler Truck/Traffic Routing 


• Paving Methods 


oConstant Speed - Paddle Wheels, Shuttle Buggies, etc. 


oTandem Pavers – Hot Joints 


o Intelligent Compaction 







REEF RUNWAY – CASE STUDY  


 - Honolulu International Airport (3)– 12,000’ long and 200’ wide, never 


resurfaced since ‘77 


• “Because of the existing variable slopes of the runway, it would have been 


nearly impossible to mill everything to the new profile without using 3D 


technology. It saved us huge amounts of time and manpower in terms of 


layout, topos and establishing where the grades should be.” 


• FAA and HDOT required $240,000 per day in damages for missing each 15-


day segment deadline.  Contractor met it with “superior smoothness” within 


the +/- ¼” tolerance 


• One 6,000ft section was milled and paved to design in a 24-hour shutdown 


• “…we were able to lay 5,000 tons of asphalt to grade and slope per night, in 


a 12-hour shift compared to 2,000 or 2,500 tons per shift, on other jobs.” 


• “the total tonnage used to resurface the runway was 92,469 tons of asphalt, 


just under the 92,600 tons estimated.” 


• No corrective action – zero grinds 


 


 



http://www.trimble-productivity.com/Tight-Deadlines-and-Optimal-Smoothness-Achieved-with-Trimble-3D-Milling-and-3D-Paving-Technology





ADOPTION 


1. Spec It 


• Specific Tech, Best Practice Methods, Tight QC 


2. Incentives/Penalties 


• Linear Bonus Scale – The smoother the better 


 







SUMMARY 


• Longer Service Life 


• Improved Fuel Economy and Mechanical Reliability 


• Simplified Construction Logistics 


• Most Contractors are already invested in the CB460 


• Better Quality Construction 


• Faster Construction 


 







SPECIAL SESSIONS  


Intelligent Construction Technology Demonstration 


November 18th 


DOT Session: 10AM 


100th and King St. 







Thank You 


 


Nelson Hays 


nelson@accupoint.com 


907.570.6466 







SOURCES 


1. Issues in Pavement Smoothness: A Summary Report  - NCHRP Project 20-51 - R. W. Perera, S. 


D. Kohn - Soil and Materials Engineers, Inc. Plymouth, Michigan - March 2002 


2. Pavement Smoothness - J. Don Brock, Ph.D., P.E., Jim Hedderich 


3. Tight Deadlines and Optimal Smoothness Achieved with Trimble 3D Milling and 3D Paving 


Technology  - LINK 



http://www.trimble-productivity.com/Tight-Deadlines-and-Optimal-Smoothness-Achieved-with-Trimble-3D-Milling-and-3D-Paving-Technology






Reclaiming Asphalt Pavement 
Usage  


Alaska Asphalt Summit  


Anchorage, AK November 10, 2015 


Adam Hand, PhD, PE 


Granite Construction Incorporated 







Outline 


State of the Practice – National Trends 
Specifications 


Quantities 


Performance 


Trends and Best Practices on How Much? 
Design 


Crushing/Stockpiling/Storage 


Materials Designs 


Production-Feeding/Plant Type/Plant Ops 


Use with Others Technologies 


Generating/Receiving 
 







Recycling Benefits 
(In-place or Other) 


Conservation 


 Materials (aggregate, asphalt and cement binders) 


 Energy (raw materials, finished materials, trucking, etc.) 


Preservation of Environment 


 Landfill 


 Greenhouse Gases (GHGs) 


 Sustainability 


Economics 


 Reduce first and life cycle cost 


 Life cycle assessment based selection coming 


 Owner ultimately benefits from cost savings 







Green C, R & M Alternatives  
Processes 


 In-place PCC Recycling 


Cold In-place Recycling HMA 


Hot In-place Recycling HMA 


Hot Central Plant Recycling HMA 


Materials 
Reclaimed Asphalt Pavement (RAP)  


Reclaimed Asphalt Shingles (RAS) 


Crumb Rubber Modified Asphalt  (CRM)  


Recycled Concrete Aggregate (RCA)  


Warm Mix Asphalt (WMA) 


Porous HMA and PCC * 


Two Lift PCC * 


Existing HMA, PCC, and Aggregate Base as Base  


 







Recycling Quantities and Rates  


 Domestic Waste1 
 18M tons Paper and Paperboard (25%) 


 4.2M tons Yard Waste (12%) 


 0.3M tons Plastic (2%) 


 2.6M tons Glass (20%) 


 Total - 25.5M tons  


 Steel Recycling2 


 76M tons Steel (76%) – US and abroad 


 Reclaimed Asphalt Pavement1 


 80M tons Asphalt Pavement (80%) 


 Reclaimed Concrete Pavement1 


 3M tons Asphalt Pavement (80%) 



1Ref: FHWA and EPA 1993 



2Ref: Steel Recycling Institute 







In-Place PCC Recycling 
 Pro 


 Excellent Base Course 


 Overlay with HMA 


WMA, RAP, RAS 


 Less Energy 


 Minimize Material Hauls 


 


 


 Con 


 Geometric Constraints 


 Drainage Structures 
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Rubbilization 


Crack and Seat 



http://pavementinteractive.org/images/c/c5/Wsdot_drop_hammer.jpg





Cold In-Place Recycling (CIPR) 


Subgrade 


Agg Base 


HMA 


CIPR 
Full Depth 


Reclamation 


Depth of 


Cut 


Depth of 


Cut 


Pros 
 Stretch Dollars Further 


 Less Energy Required 


 Material Hauling 


Minimized 


 Most Pavement 


Distress Treated 


 Significant Structural 


Improvements 


 Ride Quality Improved 


 
Cons 


 Low to Mod Traffic 


 Requires Wearing Surface 


 Rural/Larger Projects 


(Train) 


 Geometry/Profile 







Hot In-Place Recycling (HIPR) 


Pros 
 Stretch Dollars Further 


 Less Energy Required 


 Material Hauling 


Minimized 


 Near Surface Pavement 


Distress Treated 


 Ride Quality Improved 


 Pavement Geometrics 


Preserved 


 
Cons 


 Low to Mod Traffic 


 Minor Structural 


Improvement 


 Rural/Larger Projects 


(Train) 


Infrared Heater 


Scarified Surface 


Recycling Train 


Finished Surface 







Hot Central Plant Recycling 


Pros 
 Cost Savings 


 Materials Savings 


 Energy Savings 


 
Cons 


 Production Rate 


 Additional 


 Feeder Bins 


 Separate Silos 







10 


Reclaimed Asphalt Pavement (RAP) 


Source: Millings, Plant Waste, R&R (chunks) 


Processing: Direct to Crushing, Screening, 


and Stockpiling 
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Reclaimed Asphalt Shingles (RAS) 
 Source: Tear-Offs, Manufacture Waste  


 Processing: Shredding, Screening, and Stockpiling 


 1% RAS ≈ 6% RAP  


 20-30% AC  vs. 5% AC 
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Crumb Rubber Modified (CRM) Asphalt 


Source: Recycled Tires & 


Manufacture Waste 


Ground and Blended with 


Asphalt 


Crack Resistant and Quite 


1500-2000 Tires/Lane Mile  
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Recycled Concrete Aggregates (RCA) 


Source: Pavement & Structures 


Demolition, Plant Waste/CleanOuts 


Crush, Screen, Stockpile 


Excellent Base w/ or w/o Other 


Materials 


PCC Aggregates 


 







RAP is Green 
Politicians Love Green! 


Annual 


Consumption/


Production 


Estimated Annual Savings 


15% RAP 25% RAP 50% RAP 


Asphalt 


Binder, tons 


29M 3.5M 5.5M 11.3M 


Aggregate, 


tons 


521M 31.2M 52.1M 114.6M 


HMA Price, $ 44B 1.3B 2.2B 4.8B 


Energy, 1012 


Btu* 


300 15 24 48 


CO2, tons 55.5M 3.9M 6.7M 13.9M 


*Annual Energy Consumption is 100x1015-Btu 







RAP Economics 


Assuming Optimum %AC = 5.0% 


 AC cost = $600/ton or $800/ton ($30-40/mix ton) 


 Aggregate cost = $20/ton ($19/mix ton) 


 Plus production, trucking, laydown… 


 


Examples: 


 If 20% ABR = $6-8/mix ton 


 If 25% ABR = $7.5-10/mix ton  


 


 RAP cost = milling, trucking, crushing, … 


 







Specification Trends 


Recycled Materials Quantities 
Plateauing Trend in % 


Move from %RAP or %RAS to %ABR – Good Logic 


AASHTO PPs/FHWA ETGs, State DOTs 


Location in Structure 
Some Surface Course Limits 


Significant Increases 


Virgin Binder 
%ABR lower with Modified Asphalt 


Near-term Future 
Thin Lays 


Rejuvenators 


 


 


 







RAP Trends 







RAS Trends 







 NCHRP Report 752  


 Pages 23-25 – Field Performance Literature Review 


 


 NCAT Test Track (Auburn University)  


 2006 Test Sections  


20% and 45% RAP Sections with Different Virgin Binder Grades 


All Sections were 2” Overlays  


20 million ESALs Applied (5 years) 


All sections (virgin, 20% and 45% RAP) Contained Low Severity 


Cracking 


Blending Chart Analysis Binder Selection Resulted in Lowest 


Amount of Cracking and Raveling. 


Overall Similar Performance Between 20% and 45% RAP Mixes 
 


Performance Comparison of Virgin and 
RAP HMA Mixes (National Studies) 







 NCAT Test Track (Auburn University)   


 2009 Test Sections  


0 and 50% RAP Sections 


7” HMA Section (3 lifts) 


Spring 2012  - 10 Million ESALs 


No Observed Distress in 0% and 50% RAP Sections 


Mississippi DOT Test Sections  


 15% and 45% RAP Sections 


4” mill/fill (2 – 2” lifts) 


10 Million ESALs 


45% RAP Mix Performed Very Well  
 <3mm Rutting 


 Similar Cracking as Compared to 15% RAP Mix  


– 80 linear feet  for 15% RAP 


– 61 linear feet for 45% RAP 


Performance Comparison of Virgin and 
RAP HMA Mixes (National Studies) 







 LTPP - SPS-5 Project (West et al.)  


 18 test projects across North America, constructed between 1989-


1998 


 Performance comparison of virgin (0%) and 30% RAP mixes 


 IRI (smoothness) 


 Rutting 


 Fatigue cracking 


 Longitudinal cracking 


 Transverse cracking 


 Block cracking 


 Raveling 


 Pavements using 30% RAP performed equal or better than virgin 


pavements in most cases 


 Transverse and fatigue cracking were observed more often in some 


pavements with RAP than pavements with all virgin materials 


 Difference in cracking performance may be due to lower AC contents 


and/or high #200 contents (i.e. film thickness) of RAP Mix 


 


 


Performance Comparison of Virgin and 
RAP HMA Mixes (National Studies) 







Current Focus – “High” ABR Mixes 


What is High Asphalt Binder Replacement? 


 >25% Virgin Asphalt Binder Replacement with RAP, RAS, 


or RAP&RAS 


%ABR = %Asphalt Binder Replacement 


 Specs Changing to %ABR from %RAP or %RAS 


Why?  


%AC in 25% Coarse RAP ≠ %AC in 25% Fine RAP 


RAP with 4% vs. 5.5%AC 


Tear-off RAS vs. Manufacture Waste RAS 


… 


Why Does It Matter? 


 ↑ %ABR, the ↑ Binder and Mix Stiffness  


 ABR More Accurate then %RAP 


 







FHWA ALF High Binder Replacement 
Mixtures 


 NAPA Annual Meeting - Technical Committee Meetings 


 FHWA Memo – RAS and REOB Warning to DOTs 


 FHWA ALF Test Sections TFHRC Phase 


 lllinois DOT 


http://www.youtube.com/watch?v=zJv2oZG2Mys 


 


Reduced 


40% to 25% 


40% to 15% 


40% to 10% PMB 


 
RAP, High RAP, RAS, RAP+RAS 


Sections with and without PG Grade 


Drops  



http://www.youtube.com/watch?v=zJv2oZG2Mys





 







Why? 


50,000 (12.5%), 100,000 (25%), 300,000 (75%) 
How much virgin %AC above design optimum for equal performance? 







Current NCHRP Projects 


Many Related to High ABR Performance 


http://www.trb.org/NCHRP/NCHRPProjects.aspx 


 



http://www.trb.org/NCHRP/NCHRPProjects.aspx





What ABR from RAP is Sustainable? 


In Your Market? 


 


How Much is Generated? 







What Defines How Much? 


Specifications 


Availability  


Consistency/Variability for Design and 


Production 


Moisture Content 


Plant Processing/Production Capabilities 


Environmental Drivers and Other Materials 


 


How Do We Responsibly Maximize the 


Amount? – That is a Best Practice! 







Specifications 


% Limits : RAP, RAS, or Binder Replacement 


Rational Specs Key 


 


If No % Limit 


RAP Binder Stiffness 


RAP Gradation 


RAP Aggregate Source Properties 


Variability 


Quality Product 


We are the Stewards 
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Availability of RAP 


In the Market 


Amount 


Recycling Volume (% & Total) 


Competing Use 


Shoulder Backing 


Base Course  


CIPR, HIPR  


Haul 


Agency Asset 


Cost if Not a Generator 


 


 







Consistency/Variability 


Gradation and Aggregate Source Properties 


Acceptance – In or Out 


Volumetric Specs – Any Bailey Method Users? 


Pay Factors - What RAP Amount Maximizes PF? 


Optimum vs. Change Cost 


RAP & HMA Production QC Critical 


 


Feeding 


Type & Number of Feeders 


Fractionation of RAP 
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Design and Consistency/Variability 


Mix Design 


Asphalt Binder Properties 


Blending and Additives 


Gradation, Volumetrics, Agg Props 


Use Performance Tests! 


WHY??? 


 


Determine Optimum %RAP – Not All the Same! 


QC - Material Properties, Design, Pay Factors 


Plant Ops – Generating, Production, CapEx Options, 


Washing Fines, Fractionating to ↑ %RAP 


%AC 


R
u
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g
 


D
u
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b
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it


y
 







What Performance Tests 


Binder 


Blending Charts? 


Blended Materials? 


True Grades? 


HMA 


Hamburg? 


Overlay Tester? 


TSR? 


DCT? 


SCB? 


 







Our Future 


 State DOTs 


Hamburg for Durability 


Cracking Test 


NCHRP 9-57 - $60k 


SCB or DCT? 


 


 


 Balanced Mix Design Concept 


 Volumetrics Plus Durability and 


Cracking Requirements 


SCB 







Our Future 


My Guess 


Allowable %RAP↓ likely 


15-20% 


Allowable %RAS ↓ or Disallowed  


Location in Structure will matter  


Rejuvenators? 


 


 Balanced Mix Design with Optimum+ 


Concept for High ABR 


 +0.1%AC per 10% ABR 


Virgin, FHWA, Washington? 


DCT 


SCB 







Consistency/Variability 
Stockpile and Crush for Consistency 


Stockpile Uncrushed RAP Horizontally & Mine Vertically 


w/ Dozer 


Horiz Impact or Jaw/Roll Crusher with Uniform Feed  


Cool Weather  


  


 


 


 


 


 


 


 


More Cost Effective to Feed Lower % Millings w/o Processing? 


 


 


 







Processing RAP 







RAP Moisture 
 Impacts: 


 % RAP Usable 


 Production Rate 


 Drying Cost 


 Mix Quality 


 Reduce Moisture By: 


 Tall Stockpiles 


 Paving Under Stockpiles 


 Covering Stockpiles 


 







RAP Moisture 


Rule of Thumb: 


Every ↕ 1% MC, ↕ 10% Energy or Fuel Demand 


RAP p200, Washed Fines 


RAP MC + Washed Fines MC 


See Examples in IS-126  
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Fractionation and Feeding? 
Is Fractionation Necessary? 


Up to 30% RAP without Fractionation 


Multiple Plants, with Volumetric Specs 


Fractionate Typically on  ±3/8”  


RAP Feed Bins, Scalping Screens, RAP Gator 


Benefits 


 Increase Binder Replacement with Binder Rich 


Fraction (-3/8” Fraction) 


Control of Properties (Grad, Volumetrics, …) 


Reduced Variability 


 Is it Cost Effective? 







Fractionated Stockpiles 







Fractionation and Feeding 
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Production Capacity – Plant Type 
Batch Plants 


Steam 


Practicality of Delta Virgin Agg Temps for Mix Types 


50% RAP at 280ºF discharge 


3%MC = 700+ºF Aggs, 400+ºF Exhaust (BH)-Not Real 


Typically up to ≈ 20-25% 


Parallel Flow Drums 


Blue Smoke Limitations 


Collar Location 


External Mixers 


Typically ≤ 25% 


Have Realistic Expectations 
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Production Capacity – Plant Type 


Counterflow Drum with 


Volumetric Specs 


25% w/ Single Feeder 


35% w/ Twin Feeders 


30% RAP WMA 


Flighting 


 


 







Production Capacity – Plant Type 
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Double Barrel Drum with Volumetric Specs 


45% w/ Twin Feeders 


45% RAP WMA 


 







A Valuable Lesson Learned 
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Marketing to Public Agency 


RAP BP Outcome 


Three RAP Types 


A - Hot Plant Transfer RAP 


B - HMA RAP 


C - Agg Base RAP 


 


Keep A & B Separate or 


Blend 


C is Always Separate 







A, B, C Piles 
 A and B RAP Piles 


 Maximize %RAP 


 Low Binder Stiffness  


 Best Agg Qualities 


 Minimize Binder Grades 


 C RAP Pile 


 EnviroBase 
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Process - Inspect, Crush, Pile, Design, 
Blend, Verify 
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Every Load Inspected by QC 


Plant Transfer = A Pile Source 


Project and Import = B Pile Source 


Import (including PCC) = C Pile Source 







RAP or CRAP – you be the judge! 


There is More Value in High Quality RAP Products 
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Other Materials 
We Know RAP and WMA Works 


Performance Test 







Stacking Green Technologies = Sustainability 


RAP + ? 


 


Some Local Public Works Examples… 


 


What Have You Seen? 







Chism St. 
Taylor St. 


McCarran Blvd. 


Bravo Ave. 
Lo


ca
l 
G
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McCarran Blvd CIPR - 2002 


Plumb Ln to Lakeside Dr 


Milled (RAP) and CIPR w/ new HMA Surface 
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Taylor St Reconstruction 2010 
In-Place Recycle Existing HMA+Base 


WMA w/ 15% RAP Surface Course 
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Bravo Ave Reconstruction 2010 
In-Place Recycle Existing HMA+Base 


WMA w/ 15% RAP Surface Course (7k tons) 







BP’s - What Matters  
Plant Capabilities  


Right Equipment, Set up Right 


Manufacturers Help 


RAP Management Plan 
Piles A, B, C, … 


Variability 
Understand, Control & Leverage It 


Moisture Content 
Manage It 


Fractionation 
To or Not To… 


Knowledge Transfer – Barrier Removal 
Be Green 


 







BP’s - What Matters  


HMA Design 
Use What? 


 


Product Quality 
 


Do It Right for 


The Taxpayers  


Our Companies 


Our Industry 
 


Our Future Depends on It! 







Resources 


NAPA 


 www.hotmix.org 


State APA 


Equipment 


Manufacturers 
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Questions / Feedback 


Adam Hand 


Granite Construction Inc. 


(775) 352-1953 


adam.hand@gcinc.com 








Petersburg, AK 
 


 


 
 


 


 


Airport Apron & Taxiway Rehabilitation 
May 2015 







 
 
 
 
 
 
 







History 


 


• Petersburg Airport is a Design Group 
III, airport approach category C 
airport.  


• Portion of Taxiway A constructed 
1981 


• Main Apron constructed 1987 
• Existing pavement severely cracked 


along taxiway and  apron. 
 
 







Taxiway 
Pre-construction Conditions  







Apron  
Pre-construction Conditions 







Design Elements 
 


• Design aircraft: Boeing 737-400, maximum takeoff weight = 138,500 
pounds.  
 


• Pavement rehabilitation : 376’ x 90’ (Taxiway A), 1079’ x 243’ (Apron).   
 


• 6” of asphalt to be placed in rehabilitated areas. 
 


• Improvements must conform to approved Ultimate Airport Layout 
Plan. 
 


• Geotechnical analysis indicated full rehabilitation, vs. overlay, was 
necessary.  
 


• Portions of apron and taxiway to be temporarily closed.   
 


• Taxiway and apron edge lighting to be adjusted.  
 


• Work is required inside the RSA, ROFZ, and ROFA.  







 
Project Elements 


 
• Remove damaged pavement from airport apron 


and taxiway 


• Remove base materials to allow for a thicker 
pavement section 


• Make adjustments in taxiway and apron surface 
grade to facilitate drainage 


• Repave and restripe the apron and taxiway 


• Re-groove the taxiway 


 


 


 







Proposed Design – Plan View  







Quantities 







Construction Sequencing 


 


• Schedules 


• Airport Operations  


• Equipment Staging 


• Apron and Taxiway Prep; Pavement Cold 
Planning 


• Personnel 







Sequencing-Phase 3 of 7  







HMA 


• Materials  


• Mix Design 


• Asphalt Plant 


• Paving 
Equipment 


• Quality Control 
Plan 


 







Materials 


• Local aggregate source – Rock and Road 
Quarry 


– Shot rock quarry 


– No history of asphalt rock from quarry 


– Other Petersburg quarries tend to have low voids 
high flat and elongated 


• PG 64-28 with 0.25% evotherm from US Oil 


• HMA design IIE  







Mix Design: Type II Class E 
 







HMA Plant 


• Astec portable 350 TPH plant  







Paving Train 
• Paver Model: PF-


5510 Blaw-Knox 


• Shuttle Buggy: SB-
2500C 


• End dumps 


• Breakdown (IC) 
and finish rollers  







Knik Quality Control 
• Know, rate, and 


control your 
variables 


• Start early 


• Use the right 
tools and right 
people 


• Test strips are 
critical 


• Communication 
is critical 


 


 







Effective Quality Control 
Variables 


Variable Potential to cause 
problem or delay 


Low: 0 
High: 10 


Ability to Control 
 


Easy to Control: 0 
No Control: 10 


Total Score 


Stockpile Moistures 3 1 4 


Breakdown Asphalt 
Temperatures 


6 2 8 


Equipment/Plant 
Breakdown 


10 10 20 


Sampling/Splitting 
Error 


8 8 16 


Bad Weather 10 10 20 


• Low score (less than 10) – eliminate it 


• High score (10 to 19) – focus on it 


• Perfect 20 – be prepared for it (and hope it doesn’t happen) 







Effective Quality Control 
Test Strips 


 


 


• Can benefit the 
Contractor more than the 
Agency 


• Necessary for 
“unknowns” 


• Determine QC vs. QA 
• Set temperatures and 


rolling patterns  
• Put thought into size and 


location 
• Sample frequently 


 
 







Effective Quality Control 
Communication 


 


 


• Communication 
between 


– QC Technicians and QC 
Administrator 


– Plant Forman and QC 


– Paving Forman and QC 


– Project Manager and QC  


– QC and QA 


 


 


 







Knik Quality Control 


“The 5-8-15 report is a 
typical daily report. I would 
usually get these the 
following morning, 
reflecting the previous days 
paving. The 5-14-15 report 
is Knik’s end of lot report, 
and I would receive these 
reports within 2 days of the 
end of the lot. I have 
attached DOT’s acceptance 
results for comparison.” - 
Don Newell, AK DOT&PF   







Joint Heater 







Joint Heater 


• Heat Design Equipment 
–  JMH 500-PA – 20’ 500,000 BTU 


• 100% infrared heat 


• Five ceramic cartridge heating elements 


• Run pressure range from 5-40 psi 


• Runs off of liquid propane tanks 


• Two point attachment onto paver 


• Adjustable paving width (manual) 


 


 


 







Joint Heater 


• Joint heater was used on taxiway and apron top lift 
• Ambient temperature was approximately 60 


degrees 
 







Joint Heater 







Joint Heater 
Benefits 


• No cutting/milling 
panel edge 


• No additional prep 


• Good interlock of 
aggregate 


• Good density 


• Aesthetically pleasing 


• Next best thing to 
echelon paving 







Intelligent Compaction 


• Equipment 


– HAMM 


–  HD+140 VO  


• Topcon GPS  


• Data analysis 


• Pre-paving 
mapping 


• Paving QC tool 


 


 


 







Intelligent Compaction 
Veta 


What do you want to see? 







Intelligent Compaction 
 







Intelligent Compaction 
Pre-mapping 







Intelligent Compaction 
Pass Count 







Intelligent Compaction 
Breakdown Temperatures 







Intelligent Compaction 
Benefits 


• Training tool 


• Coverage 
assurance 


• Density 
troubleshooting 


• Subgrade/ 
subbase 
assurance 


 


 


 







Intelligent Compaction 


“Note the JD-1(M-6) Joint density 
was below the required 92% 
required on top lift joints. Upon 
receiving this result, Knik’s QC 
administrator (Amanda) had the 
Intelligent compaction (IC) roller 
operator increase the number of 
joint passes by one pass in 
oscillation vibe, and one pass in 
static vibe. Obviously it was 
adequate to achieve the desired 
joint density. Knik then added this 
additional pass in the IC roller 
program so the IC roller operator 
would continue to do the added 
pass.” – Don Newell, AK DOT&PF  







Intelligent Compaction 


“[We] noticed little deviation 
in both mat and joint densities 
and mix properties (Oil 
content and Gradation) once 
Knik’s QC team dialed in on a 
project. It was true on the 
Sitka Airport Overlay and it 
was again the case at 
Petersburg. This demonstrates 
Knik’s QC program is 
proactive, has good process 
control and is utilizing both 
the IC rollers and the QC 
program to provide the 
Department with a quality, 
consistent product.”- Don 
Newell, AK DOT &PF 







Final Inspection 







Apron 
       Before                         After 


  







Apron 







Taxiway A 
                       Before                         After 







Taxiway A 







Project Costs 


 


 


• Contract Amount:            $2,987,200 


• Final Construction Costs:           $2,855,000 


 


• Cost per yd
2
, design:   $27 


• Cost per yd
2
, construction:  $86 


• Approx Total Cost per yd
2
 :          $113  


 







Takeaways 


• Proactive & collaborative QC program 


• Positive relationship and good communication 
with owner and contractor 


• Joint Heater and IC provided means to achieve 
mat and joint densities 


 


 







Thank you. 













Airport Way Rehabilitation 


Andrew Schultz, AKDOT&PF 







• Corridor Overview 


• Airport Way Stage 1 


• Airport Way Stage 2 


Overview 







• 2 Phase 


• Urban 
 Average Annual Daily Traffic 


• Between Noble and Cushman – 20495 (2013) 


• Frontage between Cowles and Gilliam – 310 (2013) 


 4 lane with curbed median 


 Intersections 
• 12 signalized 


• 1 stop controlled 


• 1 interchange 


• 1 military base entrance 


 Edge of pavement treatments 
• Curb and gutter and paved ditch 


 


 


Corridor Overview 











Airport Way 


 


 



















Picture of intersections 











Drainage 







• Bid: 10/8/2013 


• Award: 10/29/2013 


• NTP: 11/4/2013 


• Contract Amount: $5,388,088 


• Contractor: Exclusive Paving Inc. 


• Subcontractors: Arctic Surveys, Becker Trucking, 
Emulsion Products, Hot Wire Electric, Jolt, KJ 
Enterprises, MAPPA, Northwest Barriers, Pacific 
Asphalt, PFK Enterprises, Rady Concrete 


 


Project Data 







• Length of project – 2.2 miles 


• Lane miles – 21 


• Days of paving – 22 


• Precipitation – 9.36 inches 


Project Data 







• Stage 1 


 Remove 1.5 inch of HMA, place 1.5 inches 


• Type III gradation 


• PG 52-28 binder 


• Paving width varies 


 68 foot paving width plus auxiliary lanes and ditch 


 Signalization work impacted due to condition, code 


issues, ROW, and future project. 


 Cabinet and detection upgrades were successful 


Project Features 











• Concerns 
 Public Convenience 


 Degradation of milled pavement 


 Concurrent projects on East-West corridors 


 Morning rush hour 


 Inoperable signals 


• Lead to restrictive specifications for construction phasing 
 Allowed 2 segments to have a milled surface 


 Duration of 5 days for a milled surface 


 Paving completion date of mid July 


 Traffic restrictions only allowed between 7 pm and 7 am 


 Signals only allowed to be inoperable during single night shift 


 


 


Notable Specifications 







• Milling 


 BIG SKI 


• Curb line not a good reference 


Airport Way Stage 1 















 Cutting bits 


• Diamond 


• Increased up time 


• Better surface 


 


Milling 











 Potholes 


• Intersections 


• Thin areas 


• Blowouts 


• Repairs 


 



















• Paving 


 14,877 Tons HMA 


 750 Tons PG 52-28 


 29 Acceptance Tests 


 Topcon P-32 with 


Smoothrac SAS 


 CAT 1055E 


• Pickup Machine 


 


Stage 1 HMA Pavement 











 Heated end gate 


• Joint matching 


 Traffic Control requirements 


• Determined paving sequence 


• Paving efficiency reduced 


 Pickup machine 


• Difficult to control dumps 


• Surface segregation 


• MTV use may have helped 


 


Stage 1 HMA Pavement 











• CPF  


 Lot 1 – 1.05 


 Lot 2 – 1.05 


 Lot 3 – 1.05 


• DPF 


 Lot 1 – 1.04 


 Lot 2 – 1.04 


 Lot 3 – 1.04 


 


 


Quality Level Analysis 







Electrical Work 


• New Signal Heads 


 Overfilled Junction Boxes 


 Overfilled Conduits 


 Inadequate Grounding 


 Labeling 


 Daisy Chaining 


 Mast Arm Loading 


 ROW @ Cushman 


 NR Signal Project on Back Burner 


 


 







Existing Signal Controller 


Existing Junction Box 


New Signal Controller 


AIRPORT WAY 


C
O


LW
ES


 S
T 


New Conduit 


660 Special Provision 
Signal Outages allowed only 
Mon-Thur 9pm – 6am (9 Hrs?) 























Traffic Control 







• Develop a rational numbering system for 


TCP’s 


643-4 


DESCRIPTION 
TCP 
NO. 


Pgs 
Date 


 
Comments 


WB Rt Ln Closure @ Peger. Elec, Wiring, Signing, & Signal Work 1 3 3/5/2014   


WB Lt Ln Closure @ Peger. Elec, Wiring, Signing, & Signal Work 2 3 3/5/2014   


EB Rt Ln Closure @ Peger. Elec, Wiring, Signing, & Signal Work 3 3 3/5/2014   


EB Lt Ln Closure @ Peger. Elec, Wiring, Signing, & Signal Work 4 3 3/5/2014   


NB Rt Ln Closure @ Peger. Elec, Wiring, Signing, & Signal Work 5 3 3/5/2014   


NB Lt Ln Closure @ Peger. Elec, Wiring, Signing, & Signal Work 6 3 3/5/2014   


SB Lt Ln Closure @ Peger. Elec, Wiring, Signing, & Signal Work 7 2 3/5/2014   


SB Rt Ln Closure @ Peger. Elec, Wiring, Signing, & Signal Work 8 3 3/5/2014   


WB Rt Ln Closure @ Wilbur. Elec, Wiring, Signing, & Signal Work 1 3 3/5/2014   


WB Lt Ln Closure @ Wilbur. Elec, Wiring, Signing, & Signal Work 2 3 3/5/2014   


EB Rt Ln Closure @ Wilbur. Elec, Wiring, Signing, & Signal Work 3 3 3/5/2014   


EB Lt Ln Closure @ Wilbur. Elec, Wiring, Signing, & Signal Work 4 3 3/5/2014   


NB & SB Closure @ Wilbur. Elec, Wiring, Signing, & Signal Work 5 2 3/5/2014   


NB & SB Closure @ Wilbur. Elec, Wiring, Signing, & Signal Work 6 2 3/5/2014   


NB & SB Closure @ Wilbur. Elec, Wiring, Signing, & Signal Work 7 2 3/5/2014   











Airport Way Stage 2 







• Bid Date:  May 5, 2015 


• Award Date: May 19, 2015 


• Contract Amount: $8,240,476 


• Contractor: HC Contractors, Inc. 


• Subcontractors: Diamond Fence Co., Emulsion 
Products, F.W. Scott Enterprises, How Wire 
Electric, Jolt Construction & Traffic Maint., KJ 
Enterprises, Pacific Asphalt, PFK Enterprises, 
Rady Concrete, Voorhees, Arctic Surveyss 


 


Project Data 







• Stage 2 


 Milling performed by subcontractor Ground Up 
Road Construction 


 Remove 1.5 inch of HMA, place 2 inches 
• Type II gradation 


• PG 52-40 binder 


 Signalization upgrade work 


 Interconnect 


 Pedestrian Improvements 


Project Features 







• Concerns were less than Stage 1 
 Public Convenience 


 Degradation of milled pavement 


 Concurrent projects on East-West corridors 


 Morning rush hour 


 Signals not in operation 


 Utility trench condition during daytime 


• Lead to restrictive specifications for construction phasing 
 Allowed 2 segments to have a milled surface for 5 days. 


 Paving completion date of mid August 


 Traffic restrictions between 7 pm and 7 am 


 Method 2 for pavement smoothness 


 Single night shift allowance for signal outage 


 Utility trenches had to be paved before end of shift 


 


 


 


Notable Specifications 







Milling 















• Paving 


 IR 4410 and Cat 1055 D 


 Echelon paving when possible 
• Joint density 


 Traffic Control requirements 
• Determined paving sequence 


 Material Transfer Device 
• Easier to control dumps 


• Surface segregation minimized 


Airport Way Stage 2 







• 18,088 Tons HMA 


• 972 Tons PG 52-40 Binder 


• 37 Acceptance Tests 


Paving 







• Length of Project – 2.3 miles 


• Lane Miles  22 


• Days of paving – 19 


• Precipitation – 3.28 inches 







• Stability – 1850 


• Flow – 12.5 


• Voids – 4% 


• VFA – 73 


• VMA 14.9 


• Dust/Asphalt – 1.0 


• PG 52-40 Binder 


• ¾” – 100 


• ½” – 82 


• 3/8” - 67 


• #4 – 42 


• #8 – 29 


• #16 – 21 


• #30 – 15 


• #50 – 11 


• #100 – 7 


• #200 – 4.8 


Stage 2 Mix Design 







• CPF 


 Lot 1 – 1.03 


 Lot 2 – 1.02 


 Lot 3 – 1.03 


• DPF 


 Lot 1 – 1.01 


 Lot 2 – 1.02 


 Lot 3 – 1.04 


 


 


Quality Level Analysis 







• Before  


 IRI – 148 


• After 


 IRI – 90 


 


Smoothness 







Electrical Work 


• Upgrade from video detection to radar 


 


 


Camera problems 
• Low Sun Angle 
• Snow in Driving Lanes 
• Ice Fog 
• Snow/Frost Accumulation 
 


Radar 
• Solved all problems in 1 year 


winter study 
 















• Travis Donovan – AKDOT&PF 


• Ben Miller – Exclusive Paving, Inc. 


 


Thank you 








Intelligent Compaction  


Introduction and Benefits 


 


By  


Dr. George Chang 


Transtec Group 


2015 


Alaska Asphalt Pavement Summit 







Outlines 


1. Introduction to Intelligent Compaction (IC) 


      


2. IC Measurement System (ICMV) 


      


3. Veta IC Data Management 


      


4. National IC Implementation 


      







1。 


Introduction to IC 


 







IC Definition 


Continuous 


Measurement 


System 


Global 


Positioning 


System 


GPS 


Onboard  


Report  


System 


Courtesy of Bomag 


Temperature 


Sensors 







100 % 


Coverage 


Courtesy of Caterpillar 


1 / 1,000,000 


Sampling 







Single Drum IC Rollers 


BOMAG 


Caterpillar Ammann-Case 


Dynapac-Atlas Copco Sakai 


HAMM-Wirtgen 


Soils and Subbase 







Double Drum IC Rollers 


BOMAG 


Caterpillar Sakai 


Hamm-Wirtgen 


Asphalt 


Dynapac-Atlas Copco 


Volvo 







IC Retrofit System 


Control Box 
GNSS Receiver 


Temperature 


Sensor 
Temperature 


Sensor 


Courtesy of Trimble 
Accelerometer 


Trimble 







IC Retrofit System 


Topcon 







An Example IC System 


Accelerometer 


GPS 


Receiver  


HCQ GPS 


Navigator 


Temperature 


Sensors Control Panel 







Real Time Kinematic (RTK) GPS 


Connected 


by Radio Link 


GPS Base Station 
GPS Rover 


Roller GPS Radio/Receiver 







2。 


IC Measurement Value – ICMV 







Accelerometer-Based ICMV 


Courtesy of HAMM/Wirtgen 







Various ICMVs 


Caterpillar/Trimble 
CMV, MDP 


Dynapac  
CMV， Evib 


Bomag  
EVIB 


Sakai/TopCon 
  CCV 


Ammann 
kb 


HAMM/Wirtgen 
HMV 







  


Soft Rubber - 1 Uncompacted Sand Compacted Sand


f


A


 2
f


A


 2
f


A


 2


A A


A2


A2


A
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A0.5


0.5


Increasing ground stiffness


CMV - Compaction Meter Value 


Modified from Thurner and Sandström 1980 
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A
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CCV - Compaction Control Value 


Courtesy of Sakai 







Kb - Roller Integrated Stiffness 


   


ks 
ks 


Fs Fs 


Zd Zd 


Courtesy of Ammann 


  


z d 


c s k s 


m f 


k susp 
c susp 


f e (t) 


z f 


Equivalent frame  


weight 


Suspension stiffness 


and damping 


Drum weight 


and dynamic 


force generated 


Soil stiffness 


and damping 


m d 


F s 
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Evib - Vibration Modulus 


Courtesy of Bomag 







Soils ICMV vs. LWD 







Asphalt ICMV vs. Density 


FHWA IC demo in CA 
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Bomag  


Only during breakdown or intermediate compaction 







ICMV vs. In-Situ Tests 







3。 


Veta IC Data Management 







Instrumented Rolling Train 


Stabilized / Un-stabilized Full Depth Reclamation (FDR) 


HMA Rolling Train 
Courtesy of Rebecca Embacher, MnDOT 







Many Systems …One Software 







IC Data Flow 


Spot Tests data 


Data Export IC/TP data 







View IC Data Maps 







Analyze IC Data 







Compaction Curve 







Correlation Analysis 







4。 


National IC Implementation 







TxDOT IC Demo 


• FM 156, Fort Worth, TX, 2008 


• FHWA/TPF IC Study 


• Cohesive SG, Lime Stabilized SG, 


and Aggregate Base 


 







Identify Localized Weak Area 
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MnDOT IC Demo 


• Route 4, Kandiyohi County, MN 


• New asphalt construction 


• Mapping existing subbase 


 







HMA non-wearing 
course layer map
a = 0.6 mm,           


f = 3000 vpm


Class 5 aggregate 
subbase layer map, 
a = 0.6 mm,           


f = 2500 vpm


Reflection of 
hard spots on
the HMA layer


Reflection of 
hard spots on
the HMA layer


Reflection of 


soft spots on
the HMA layer


HMA 


Subbase 


Identify Weak Spots 







INDOT IC Demo 


• US 52, West Lafayette, IN 


• New HMA overlay 


 







Improved Rolling Pattern 


 
Before


After







National IC Guide Specs 


AASHTO PP 81-14 FHWA Soils/Asphalt IC  







IC National Deployment 


CA 


AZ 


CO 


NM 
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National Leaders 


Non-EDC IC States 







MNDOT IC Implementation 


2014


(10%)


2015


(10-15%)


2016 


(40-50%)


2017 


(50-75%)


2018


(100%)


Percent of MnDOT Projects meeting project 


selection requirements.


(Earthwork and Asphalt Pavements)


1st Year –


Implementation 


of Veda







Uniformity and Performance 
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Xu et. al., J. Materials and Structures, RILEM (2012) 







Benefits of IC 


• Improve compaction… 


   better performance 


• Improve efficiency… 


   cost savings 


• Increase information… 


   better QC/QA 


Consistency & Uniformity 







Further Info on IC 


IntelligentCompaction.com 


ICSupport@TheTranstecGroup.com 


Website 


Email 


US +1 (512) 659-1231 


Phone 








Volvo Construction Equipment 


TIP! 


Select layout 


in the Layouts 


menu. 


TIP! 


Create a menu  


on the slide. 


Intelligent Compaction – Volvo Density Direct 







Eng US 



http://construction.trimble.com/products/paving-control/compaction-control-for-asphalt-compactors





Intelligent Compaction 


Temp sensors 


DGPS antenna 


& radio/receiver 


Accelerometer 


Computer/Display 
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Intelligent Compaction 


Features 


 Large color display  


 Pass count 


 Mat temperature 


 ICMV (Intelligent Compaction 


Measurement Value) 


 Data storage  


Benefits 


 Greater uniformity of compaction 


 Real-time feedback for quality 


control 


 Records and documents the 


compaction process (Veta) 
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Intelligent Compaction 


Estimated 


Density 


Temperature Pass Count 







Intelligent Compaction 


Pass 


Mapping 







Intelligent Compaction 


Temperature 


Mapping 







Intelligent Compaction 


Density 


Mapping 







Intelligent Compaction 


This defines the 


expected range of 


density 


How it works … 


The NN aligns this range and uses the compaction 


data from the IMU to compare against the default 


vibration profiles to estimate the % relative density … 
 


At each of the 3 core locations, the pre-calibrated 


density is estimated by the NN 


Raw Calibration 


Min – Max Density 


Neural Network 


(NN) 


Input 


Compaction data 


Accelerometer 


(IMU) 


Output 
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2 
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4 
 


Allow plenty of distance to 


bring the compactor up to 


speed with vibration on. 


Touch Start Calibration 


when the rear drum reaches 


the start line. 


After a minimum of 4 passes 


over all three cores locations, 
touch Finish Calibration 


5 
 







To save the calibration 


touch … Save Initial 


Calibration 


The red calibration 


status light at the 


bottom right of the 


display indicates a 


“raw” calibration.  


 


Levels of Accuracy 


Raw data estimate 


Density test gauge 


Core data 







Intelligent Compaction 
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Intelligent Compaction 
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Intelligent Compaction 


Customer Offering … 


Volvo IC  
Features:  


• GPS receiver 


• Large color touch screen 


• Pass counting & mapping 


• Mat temperature sensing 


Density Direct  
Features:  


• All Features of Basic 


• Density Mapping  


 


 


AVAILABLE ON MODELS – DD110B, DD120B, DD140B 
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Intelligent Compaction 


QUESTIONS? 
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Welcome 







Outline 


Hamm (History) 


Where did we start? 


System Components 


System Features 


What affects stiffness? 


Summary 







 


1911 to 2015. 104 years of roller production. 


 


 


 


 


 


 


 


 


Hamm is the oldest continuous producer of 


Rollers in the world. 







HAMM History 


1878 


1911 


1932 


1956 


1963 


1972 


1983 


1998 


2000 


2006 


2008 


2010 


2013 


 


All-wheel tandem roller Foundation 


Pneumatic-tired  


roller Series 3000 


 


Oscillation 


HD+  


tandem roller Series H 


Engine-powered  


roller 


Three-wheeled  


static roller 


All-wheel roller 


with double  


vibration 


Series HD HD  


Compact Line 


New generation of 


pneumatic-tired rollers 


Status: January 2014 







Where did we Start? 







HAMM CDS SINCE THE LATE 


1980’s 


Road construction 


Railway construction 


Airports 


Industrial sites 


Dam projects 


Landfills 


HCQ-GPS 


CDS – Compaction Documentation System 







CDS 
Compaction Documentation System 


HCQ-GPS 







Screen for the CDS 


HCQ-GPS 







CDS - Work screen 


Average compaction values 


Roller symbol 


Sufficient compaction 


Weak spots 


Storage indicator 


High compaction 


Information block 


HCQ-GPS 







HCQ-Indicator HCQ-Printer HCQ-GPS Navigator 


HCQ-GPS  


HCQ System 
Overview earthwork 







HCQ-GPS 


HCQ System 
Components: acceleration sensor 







t 


t 


HCQ-GPS 


HCQ System 
Acceleration sensor: measurement principle 







HCQ-GPS 


HCQ System 
Components: display unit 







HCQ-GPS 


HCQ System 
Components: HCQ-Box 







Accelerometer 







System Components 







Hamm Double Drum IC 


System 


Accelerometer 


GPS 


Receiver  


HCQ GPS 


Navigator 


Temperature 


Sensors Control Panel 







GPS-Reciever 


Documentation 


Charger for Panel-PC 
  


Universal Travel Adapter 
  


Hamm USB-Stick 


Panel PC 


HCQ-GPS 


HCQ System 
Components: HCQ-Case 







HCQ-GPS 


HCQ System 
Components: panel PC 


 


• Toughbook with lockable mechanical  


   latching 


 


• Full metal body with touchscreen 


 


• Safety class IP65 


(dust and water-proof) 


 


• -40 ºC bis +70ºC (-40 °F to 158 °F) 







HCQ System 
Panel PC - Back 


Stylus pen 


HCQ-GPS 







HCQ-GPS 


HCQ System 
Panel PC – mounting position 







HCQ System 
Panel PC and central unit on a HD+ 


HCQ-GPS 







HCQ System 
New position GPS-antenna 


HCQ-GPS 







HCQ-GPS 


HCQ System 
D-GPS accuracy 


Correction calculation of the GPS-signals via geostationary reference stations. 
Correction signal transmitted via communication satellites to D-GPS-receiver (rover). 


 


Accuracy: 2 – 4 in. 







HCQ-GPS 


HCQ System 
Documentation 


Compaction & Position Data 







Asphalt? 


HCQ-GPS 







Bearing capacity % 


HCQ System 
Difference between earthwork and soil 


HCQ-GPS 







HCQ-GPS 


HCQ System 
Documentation 


Passes 


Temperature 


Positioning 







System Features 







HCQ-GPS 


HCQ System 
Multiple rollers – data interchange via radio 







HCQ System 
Software – split screen 


HCQ-GPS 







HCQ System 
GPS-Antenna - AG 262 


• 2 frequency receiver 


(higher accuracy including RTK  


possible) 


 


• Accuracy can be activated and 


adjusted via software 


 


• Easy modem connection 


HCQ-GPS 











Practical example: 


Counting of passes 


Passes 4 3 1 2 5 6 7 8 >8 


Up to 15 


passes 


Up to 13 


passes 


1 pass 


1-3 passes 


Consistency 







HCQ-GPS 


HCQ System 
HCQ-Asphalt Navigator – quality by consistency 







Conventional spot-testing 


Troxler PQI/PDM 


destructive 


spot-testings 


Drill-core 


Proportion of spot-testings 


to the quantities placed 


 


1 : 1.000.000 


non-destructive 


spot-testings 


HCQ-GPS 







100 %  
Coverage 


1 / 1,000,000 


Sampling Coverage 







What affects stiffness? 







Comparing HMV-values 
Consistent machine settings 


Frequency (Hz) 


Amplitude (mm) 


Type and weight Vibration drum 


HCQ-GPS 


Speed 







Factors influencing 


stiffness reading 


changing 


asphalt temperatures 


no 


static rollers 


no 


oscillating drums 


Non-Homogeneous subbase 
deeper reading depth of the 


rollers 


changing 


layer thicknesses 


These factors are primary cause of variable 


readings in the HMV values 


HCQ-GPS 







Factors influencing the 


measurement on asphalt 


Factors: 


• non-homogeneous subbase  


   (antifreeze-layer, milled  


   wearing-course, ...) 


• changing layer-thickness 


• patched spots 


Factors: 


• changing layer-thickness 


• extreme transverse camber 


• non-homogeneous subbase  


   (cobblestone-pavement) 


HCQ-GPS 







Cool-down- 


behaviour 


Parameters of the 


asphalt-compaction III 


Time 


Cooling-down 


of the Asphalt 


HCQ-GPS 







frequency 


cool-down-


behaviour and 


weather-


conditions asphalt 


temperature 


Mix type 


& 


Thickness 


passes 


speed 
type and 


weight 


compaction type 


(HMV) 


amplitude 


multi-


dimensional 


process 


evaluation 


Parameters Affecting the 


Process Evaluation 


% 
HCQ-GPS 







Stiffness 
 


is not the same as 
 


Density! 


Compaction Degree 


HCQ-GPS 







Summary 


 Why IC? 
QC Tool 


Consistency 


Permanent Record 


Pre-mapping 


 GPS system 


 OmniStar 
Annual Subscription 


 Land Base 


 VRS - cellular 


 FHWA 


System Requirements 


Correlate Density to Stiffness 


 States Involved 
 33 Total 


 Overall Benefit:  
 Improved Pavement performance! 


 







Thank You 


HCQ-GPS 








ALASKA  ASPHALT SUMMIT  


NOVEMBER 2015 


Anchorage Alaska 


 


Caterpillar Paving Products Inc. 


Territory Manager Steven Ryan 


503.789.5332 


ryan_steven_c@cat.com 







CAT COMPACTION CONTROL 


Developments in soil compaction 
• Two technologies, three options 


– Compaction Meter Value (CMV) only  


– Machine Drive Power (MDP) only 


– NEW Both CMV and MDP 


• Outputs real-time compaction data to 


integrated LCD display 


• Flexible options 


– Scale system capability to needs 


– Wide range of applications   


 







What are the top 3 contributors to the 
inability to achieve density/stiffness on 
asphalt? 


 
1)  Proper machine usage to ensure the highest amount of 
energy is applied to the asphalt to compress the asphalt mat 
to create stiffness and load capacity. 


2) Consistent compaction coverage of the asphalt. 


3) Optimal mat temperature where asphalt compaction can 
take place. 


 


The answer… Cat Compaction Control 
• Auto Adjustable System 


 


The importance of Compaction….. 







CAT COMPACTION CONTROL 
Automatic Adjustable Compaction 







Auto Adjustable Compaction  


Why it’s superior….. 


Automatic Smart 
drum 


Automatic Smart 
drum 


Pass 1 lead drum is Automatic 
Pass 2 lead drum is Automatic 


Pass 3 lead drum is Automatic 
Pass 4 lead drum is Automatic 


• Dual adjustable Drums - Consistent compaction 
–  Industry first Intelligent Drum Technology on both drums 


• Leading drum always has optimized amplitude – no matter the 
direction to ensure superior compaction. 


• Dedicated accelerometer and ECM control each drum to deliver 
the highest performance 


• Industry leading response for min to max amplitude 


 


– Simple operation at the operators finger tip 
• Allows the operator to focus on the correct pattern 


 


– Automatic control feature 
• Manual available for highly experienced operators 


 


•  Durable – Proven technology 
– Over 3,000 hours of system validation to ensures long life, 


optimum performance and the highest quality asphalt 
compaction  







• The Automatic System 
– Independently on each drum, the eccentric weight generates 


vibration then transmits this energy via the drum into the asphalt 
mat.  The asphalt mat responds with feedback energy, this energy 
is measured by an accelerometer.   


 


– The Automatic Adjustable system then changes the amplitude, by 
phasing an internal and external eccentric mass, to a near 
decoupling state.   
• This state represents the highest compaction force the mat is willing 


to accept on each pass.   


• Maximizing the compaction forces will deliver the quickest 
density/stiffness growth possible. 


 


– Automatic amplitude adjustment is performed by phasing an inner 
to outer eccentric weight with relationship to each other. 


 


– Industry leading response time min to max amplitude 
• Ensures uniform compaction without damage from over compaction 


How it functions….. 


Minimum 
Amplitude 


Maximum 
Amplitude 







• Fully Automatic System 


–  Select Frequency set points 


•  42 Hz ( 2,520 vpm ) and 53 Hz ( 3,180 vpm ) 


 


–  Press automatic 


•  Automatic – system optimizes compaction efforts for 


the best results 


•  Manual – operator controls the system for customized 


results 


–   Wide Amplitude ranges – used only in manual  


Operation Simplicity….. 







•  Operational Simplicity - Automatic control 
– Ensures the amplitude is optimized 


– Easy to use for all operators – Simple operation 


– System value is easy to see, even after using the system for as few as 2 
hours 


– Ensures inexperienced operators do not damage the asphalt. 


•  Increased Productivity - Do More  
– Intelligent compaction next to sensitive structures 


– The system prevents decoupling / damage to asphalt 


– Sensitivity customized for different bitumen stiffness. 


•  Quality Compaction 
– Homogeneous, uniform compaction creates compaction at lower costs 


– Reduced risk of over-compaction  


The Value…..Simple, Efficient with Quality Results 







 


 


         THANK YOU 


 


        QUESTIONS? 








INTELLIGENT  
COMPACTION  
TECHNOLOGY 


STIFFNESS | TEMPERATURE | POSITION 


 
NELSON HAYS – ACCUPOINT 
INC 







 


• Goals 


• Requirements 


• Equipment 


• Personnel 


• Reference Material 


 


 


IC OVERVIEW 







IC GOALS - ASPHALT 


• Durable 


• Optimal Density 


• Consistent 


• Within Working Temperature 


• Verifiable 


• 100% Coverage Map 







IC REQUIREMENTS 


• Accelerometer Sensor for Stiffness – CMV 


• Temperature Sensors – Infrared 


• Accurate Position – GPS 


• Software Interface – Manage, report 







3D POSITIONING TECHNOLOGIES  


GNSS – Global Navigation Satellite System (Commonly called ‘GPS’) 


• Satellite Positioning w/ terrestrial corrections 


• RTK - Accurate to .03’ (.36”) Horizontal, .05’ (.6”) Vertical 







3D POSITIONING TECHNOLOGIES  
UTS – Universal Total Station 


• 1” Optical Instruments 


• Accurate to less than .026’ (.31”) at 1000’ from instrument 







IC ROLLERS 


• Soil - Stiffness feedback, Map unknown existing material 
• Asphalt – Pass Count, Temperature Maps 







PERSONNEL 


• QC Manager 


• QC Technician 


• Roller Operator(s) 







REPORTING 


VisionLink Software 


• Near-Real-Time Monitoring 


• Time-Stamped 


• Compaction Meter Values 


• Temperature Map 


• Coverage Map 


• Exports to Veda 







REFERENCE MATERIAL 


• www.intelligentcompaction.com/ 


• www.trimble.com/gps_tutorial/ 


 



http://www.trimble.com/gps_tutorial/

http://www.trimble.com/gps_tutorial/

http://www.trimble.com/gps_tutorial/

http://www.trimble.com/gps_tutorial/





Thank You 


 


Nelson Hays 


nelson@accupoint.com 


907.570.6466 








Intelligent Compaction 


and Cloud technology 







This presentation 


• Hardware 


• User interface – operator’s experience 


• Cloud technology 


o Sitelink3D Enterprise 


o Multiple machines 


o Live updates 


o Reporting 


 


 







Hardware 
Topcon’s IC solution 







Topcon’s IC solution 


• GNSS antenna 


• MC-i3 GNSS receiver 


o RTK Network correction 


o Gateway to Sitelink3D (Topcon’s Cloud) 


• GX-60 display 


o 6.5” with touch screen 


• Optional Radio for use with base station 


• Optional Temperature kit (front / rear) 


• Optional Accelerometer kit 


 







Components locations 
GNSS 
antenna 


GSM/3G  
antenna 


GX-60 display 


Internet connection 
Network RTK 


Temperature sensor 


Accelerometer 


Temperature sensor 







User experience 
It is not just about creating reports 







• Configurable interface: 


 


GX-60 Display 


ICMV indictor 


Configurable bar 


Configurable text 
overlay 


Customizable as-builts 
mapping colors, 


showing updates of 
ALL rollers live 


Automatic 
forward/reverse 
detection with 


override 


Cycle as-built type 
(ICMV, Temp, Passes) 


Toggle as-built 
mapping 


Other roller 







User experience - no design 


• Switch it on and go 


• No Alignment required 


• Clean interface 







User experience – with design file 


• Using After Market kit 


• Or OEM connection 


• Full design visible 


• Multiple alignments 


• Forward / Reverse 
detection based signal 


 







User experience – with ICMV indicator 


• Quick at-a-glance 
assessment 


• Much easier to read 
than jumpy number 


 







User experience – boundaries and colors 


• Set boundaries 
according to test strip 
data 


• As-built colors 
automatically updated 


• And adjustable 


 







Key features 


• Touch screen 


• From basic… 


• …to design with alignments 


• At a glance ICMV indicator 


• Works with any projection, localization, etc… 


• As-built color range are boundaries dependent  
(and adjustable) 


 


 







Benefits of using ‘the Cloud’ 
It is not just about creating reports 







Sitelink3D Enterprise – the components 


Text Messaging File Transfer Visibility/Tracking 


Machines & 
Rovers 


Remote Access & 
Support 


As-built Mapping 











Reports 
Delivering the proof 







Reports and web-based info 


• Dashboard 


o ICMV, Temperature, Pass count 


• Reports 


o ICMV, Temperature, Pass count, Compaction Curve 


o Note: 


 ICMV report includes temperature filtering 


• Export 


o Veda 


 







Scheduled reports 


• All reports can be scheduled 
(including generation of Veda files) 


• Notification via email when report 
is done 


 







Few important aspects 


• For IC: 


o No data loss 


o Real-time updates for all operators and on-line 


o Be pro-active: deal with issues before it becomes a problem 


o Scheduled reports 


• In general: 


o File transfer: no more driving around with USB drives 


o Remote connection: training and support 


o Fleet easier to manage: see progress all the time 


 







Thank you  


for your attention. 








Todd Thomas, Colas Solutions, Inc. 
 


Alaska Asphalt Pavement Summit 
November 2015 


 
 


Use of Emulsified Asphalt in 
Treated Base and 100 percent RAP 







 


 Discuss range of asphalt layer to aggregate 
base layer ratios for emulsion-treated base 


  Expected properties 


  Projects 


 100% RAP with or without stabilization additive 


 Mix design procedures 


Outline 







 


Full Depth Reclamation (FDR) is a pavement 
rehabilitation technique in which the full 
flexible pavement section and a predetermined 
portion of the underlying materials are 
uniformly pulverized and blended together to 
produce a homogeneous stabilized base course. 


Emulsified Asphalt Treated Base 


Foamed Asphalt Stabilized Base 


Cement Stabilized Base 


FDR / emulsion-treated base 







 











Generalized Performance Curve 


0
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Good 


 


 


 


Fair 


 


 


Poor 


 


 


Very poor 


 


 


Failed 


Chip seal 


Micro surfacing or cape seal 


Thin overlay 


Ultra-thin bonded 


Mill & fill or HIR 


Cold in-place recycle or 


M/F 
Full depth 


reclamation 


Reconstruct 







Overview of proportions 


Near 100% 
asphalt 


75 : 25 of 
asphalt to 
base 


50 : 50 of 
asphalt to 
base 


25 : 75 of 
asphalt 
to base 


100% 
granular 


Thickness 
examples 


6-8” FDR: 
5-7” AC 
over base 


6-8” FDR: 
4.5-6” AC 
over base 


6-8” FDR: 
3-4” AC 
over base 


6-8” FDR: 
1.5-2” AC 
over base 


6-8” FDR: 
All agg. 
base 


Est. emul. 
content 
range 


1.5 to 3% 2 to 3.5% 2.5 to 4.5% 3 to 5% 4 to 6% 


Mix design 
challenges 


Crushing 
asphalt; 
Proctor 


Crushing 
asphalt 


Crushing 
asphalt 


Crushing 
asphalt 


Fines 
(SE>30 
P200<20) 


Const. 
challenges 


Grading Moisture 







Gordon Airport – Nebraska 


Asphalt depth = 9.5 inches 


Pulverize at 10.5 inches 


Stabilize at 6 inches 


3.5% water 


1% cement 


3% emulsified asphalt 


Final overlay = 2 inches 


Near 100% asphalt 







Markey Road - Lebanon, 
Ohio 


Asphalt depth = 6 inches 


Pulverize at 8 inches 


Stabilize at 6 inches 


3.5% water 


No cement 


3% emulsified asphalt 


Final overlay = 2.75 inches 


75% asphalt / 25% aggregate 
base 







MnRoad High Volume (I-94, 
cell 2) 


Asphalt depth = 6 inches (3 
inches milled) 


Pulverize at 6 inches 


Stabilize at 6 inches 


 


No cement 


4% emulsified asphalt 


Final overlay = 3 inches 


50% asphalt / 50% aggregate 
base 







Warren Road, Stevenson 
Co., Illinois 


Asphalt depth = 2 inches of 
built-up chip seals 


Pulverize at 6 inches 


Stabilize at 6 inches 


3% water 


No cement 


5% emulsified asphalt 


Final overlay = Chip seal 


25% asphalt / 75% aggregate 
base 







Washington Ave., Las Vegas 


Asphalt removed to 
aggregate base 


Pulverize 


Stabilize at 6 inches 


4 % water 


No cement 


5% emulsified asphalt 


Final overlay = 6 inches 


100% granular 







City streets Interstates 


Highways 
Gravel roads 


Airports 







HMA binder and wearing courses 


Surface treatments –chip seal, etc. 


Dense-graded cold mixes 


FDR - surface courses 







 


 Screened or crushed & screened and mixed in 
a pugmill mixer with emulsified asphalt and 
placed through a paver and compacted 


 Spread on a gravel road and mixed in place 
with emulsified asphalt by a reclaimer 


 Screened and placed through a paver and 
compacted 


3 to 6+ inches 


Surface sprayed or not with rejuvenator 


Uses of 100% RAP 







 


 Screened or crushed & screened and mixed in 
a pugmill mixer with emulsified asphalt and 
placed through a paver and compacted 


 Pave immediately, or 


 Stockpile and pave at a future date 


100% RAP – Pugmill and paved 
(Cold central-plant recycling) 







 


County road in Warren Co., 
Ohio 


Recovered binder PG 82-10 


Crushed to 100% passing 9/16” 


3% emulsified asphalt with a 
vegetable-based rejuvenator 


Compacted to 2” thick 


Thicker is an option 


Left un-covered (trial) 


Could surface treat or overlay 


100% RAP – Pugmill and paved 







 


 Spread on a gravel road and mixed in place 
with emulsified asphalt by a reclaimer 


 Could be any ratio of asphalt to base desired - 
see FDR 


Uses of 100% RAP - reclaimer 







 


 Screened and placed through a paver and 
compacted 


3 to 6+ inches 


Surface might be sprayed with rejuvenator or CSS-1 


 Can build cohesion depending on RAP 
properties and weather 


 Gets rough, develops potholes, edges crumble 


 Hard to re-grade when distresses develop 


 Spraying surface will seal it and perform better 


Uses of 100% RAP – no additive 







Uses of 100% RAP – no additive 


 Mat-Su borough projects in Wasilla 
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Number of Wheel Passes 


100% RAP - no additive – Hamburg Wheel 
Tracking Device 
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Compaction temperature (°C) 


Indirect Tensile Strength of 100% RAP Samples 


Pen: 69.5


Pen: 12.7


Strength with emulsion 


RAP from 


Alaska 


RAP from 


Ohio 


No additive 


100% RAP – no additive 







Indirect tensile strength Moisture sensitivity 


Emulsified Asphalt Mix Design 


Mixing Compaction Oven curing (40 to 60°C) 







BARM II 


Completely rewritten 


All new color photos (117) 


 


Divided into six parts 


 Introduction 


Cold Planing 


Hot In-place Recycling 


Cold Recycling 


Full Depth Reclamation 


Appendix 


Available on ARRA 
website under “Shop” 







Questions? 


Todd Thomas, P.E. 


Colas Solutions, Inc. 


7374 Main Street 


Cincinnati, Ohio 45244 


Direct: 513-272-5657 


Email: tthomas@colasinc.com 


www.colassolutions.com 


 



mailto:tthomas@colassolutions.com

http://www.colassolutions.com/






Tack Coat and Thin 
Overlays 


Danny Gierhart, P.E. 


Regional Engineer 


Asphalt Institute 


Tuttle, OK 


2015 Alaska Asphalt Pavement Summit 







Tack Coat Best Practices 


4-Hour Alaska Workshop 
Scheduled 4/12/16 







What do you think about this photo? 







This one?  
(Hint: you’re not looking at sealed cracks.) 







This one? 







What about this one? 







Successful Tack Coat 
The Ultimate Goal: 


Uniform, complete, and adequate coverage 







Definition 


Tack Coat: 


A sprayed application of asphalt 
cement upon an existing asphalt or 
Portland cement concrete pavement 
which may or may not have been 
milled before an overlay, or between 
layers of fresh asphalt concrete.   
 







What’s wrong (if anything) with the 
following specification regarding 
application rate?: 
 


“Apply the tack coat at a rate of 0.05 gallons/yd2” 







Everyone must be on the same page 


• Original Emulsion—an undiluted emulsion which 
consists of a paving grade binder, water, and an 
emulsifying agent.  


• Diluted Emulsion—an emulsion that has been diluted 
with additional water.   


• Critical to control  
• 1:1 typical (Original Emulsion:Added Water) 


• Residual Asphalt—the remaining asphalt after an 
emulsion has set, typically 57-70 percent.  


Are we talking about: 







What difference does it make? 


• Original emulsion applied at 0.05 gal/sy2 using an 
emulsion with 60% residual asphalt, leaves 0.03 
gal/sy2 on the roadway (40% less than intended).  


• Diluted Emulsion using the same emulsion diluted 1:1 
with water and applied at 0.05 gal/sy2 leaves 0.015 
gal/sy2 on the roadway (70% less than intended).   


• To receive Residual Asphalt at 0.05 gal/sy2 using an 
emulsion with 60% residual asphalt, the contractor 
would need to apply 0.083 gal/sy2  of Original 
Emulsion or 0.167 gal/sy2 of 1:1 Diluted Emulsion 


If the example spec intended 0.05 gal/sy2 of 
residual asphalt: 







• Tack Coat Break—the moment when water separates 
enough from the asphalt, showing a color change 
from brown to black.   


• Tack Coat Set—when all the water has evaporated, 
leaving only the residual asphalt.  Some refer to this 
as completely broke. 


 


More Terminology 







• To promote the bond between 
pavement layers.  


• To prevent slippage between pavement 
layers. 


• Vital for structural performance of the 
pavement.  


• All layers working together. 


• Apply along all transverse and 
longitudinal vertical surfaces. 


Importance of Tack Coats 


13 


Why do we use 
Tack Coats? 



http://3.bp.blogspot.com/-9y0ToVowowo/UawtJ0hav3I/AAAAAAAABzw/JXgwciBSJ3s/s1600/1.jpg





½” Deflection, 


60# Load 
¼” Deflection, 


160# Load 


  Fully Bonded Unbonded 


Bonded Demonstration 







 
 
 
 
                             Courtesy of Rich May 


Tension 


Stress Distribution 


Soil Subgrade 


Aggregate Base 


Shear Transfer? 


Pavement Behavior 


Compression 


Load Distributed by Tire 







Unbonded 


0 50 100 150 200 -50 -100 -150 -200 


0 50 100 150 200 -50 -100 -150 -200 


Bonded 
HORIZONTAL MICROSTRAIN 


compression 


compression 


tension 


tension 


HORIZONTAL MICROSTRAIN 


Consequences of Debonding 


Courtesy of NCAT 







8 – 10 years (est.) Interstate Pavement 


Courtesy of MODOT 







Cores Showing Debonding 


Bonding  
Failures 


Courtesy of MODOT 







• Layer independence 
• Reduced fatigue life 


• Increased rutting 


• Slippage 


• Shoving 


• Compaction difficulty 
 


Consequences of Poor Bonding 


Direction of traffic? 







• May and King: 
• 10% bond loss = 50% less fatigue life 


 


• Roffe and Chaignon 
• No bond = 60% loss of life 


 


• Brown and Brunton 
• No Bond = 75% loss of life 


• 30% bond loss = 70% loss of life 


Loss of Fatigue Life Examples 







Cost of Tack Coat 
• New or Reconstruction 


• About 0.1-0.2% of Project Total 
• About 1.0-1.5% of Pavement Total Cost 


 


• Mill and Overlay 
• About 1.0-2.0% of Project Total 
• About 1.0-2.5% of Pavement Total Cost 


 


 


So is it worth it to apply a tack coat? 







• Assume no inflation for materials 


• Estimated traffic control 


• Used project plans for thicknesses 


• Used bid tabs for: 
• Milling 


• Material costs 


• Replaced pavement markings 


 


 


 


Estimated Cost of Bond Failure in Only the Top Lift 


30-100% of Original 
Pavement Costs 







• Emulsified Asphalt 
• Most common option 


• SS-1, SS-1H 


• CSS-1, CSS-1H 


• RS-1, RS-1H, RS-2 


• CRS-1, CRS-2 


• PMAE  


• PG Graded Binders 
• Neat Binders 


• PG 58-28 


• PG 64-22 


• PG 67-22 


• Polymer Modified  


• Reduced or Non-tracking Emulsions 


Common Tack Coat Materials 







22 States Known to Allow 


Reduced Tracking Tack Materials 


CA 


AZ 


CO 


NM 


TX 


OK 
AR 


LA 


MO KY 


AL GA 


FL 


VA 


OH 


MI 


VT 
AK 


MT 


NV 


ME 


 


WA 


OR 


UT 


KS 


ID 


WY 


ND 


SD 


MN 


NE 


WI 


IA 


IL IN 


MS 


TN 


SC 


NC 


WV 


PA 


NY 


CT 


NJ 


DE 


MD 


 


DC 


MA 


NH 


RI 


HI 


PR 


Ontario 







• Contractor 


• Application Rate 


• Consistency of Application 


• Tack Coat Pickup or Tracking By Vehicles 


• Traction for Construction Equipment 


• Breaking/Setting Time 


• Agency 


• Acceptance  


• Dilution? 


• Application Measurement 


• Bond Quality 
 


Tack Coat Challenges 







• Surfaces need to be clean and dry. 


• Uniform application. 


• All surfaces are tacked. 


• Tack should not be tracked off the 
road. 


Best Application Practices 







• Match application to 
conditions. 


• Materials 


• Residual rate 


• Verify application rate. 


• Resist tacking too far 
ahead of paver. 


 


 


Best Practices 







• Liquid temperature 
• Monitor and match to material 


• Calibrate distributor truck 
• Spray bar height 
• Spray bar pressure  
• Nozzle angle  
• Nozzle selection 
• Thermometers 
• Volumeter 


 


Distributor Truck Setup 







Spray Bar/Nozzles 







Nozzle Selection 







•Layer Bonding is Vital 


•Surface Preparation  
• Clean  
• Dry 


•Milling Improves Field Performance 
• Shear 
• Cleaning 


 


Areas of Known Agreement 







• Application Quality Vital 
• Proper Rate 


• Consistency 


• Distributor Truck  
• Setup 


• Calibration/Verification 


• Maintenance 


• Tacking of Longitudinal Joints 
• Bonding 


• Confinement  


• Excessive Tack is Bad 


• Thicker/Stiffer Lifts Less Prone to Slippage 


 


 


Areas of Known Agreement 







• Tack Coat Rate Depends on Surface Condition 
• Fresh  


• Weathered 


• Raveled  


• Milled 


• Need for Research  
• Field Performance 


• Field Testing 


• Bond strength 


• Application amount 


• Treat Tack as Separate Pay Item vs. Incidental 
Item 


 


Areas of Known Agreement 











• Thin Lift Overlays have been defined as surface mixes ranging from 
≤ 3/4” to < 2.0” compacted thickness. 


• They are not typically intended to strengthen the pavement 
structure, but instead to address functional problems as part of 
Pavement Preservation 


• Typically dense-graded mixtures, but can be gap-graded or open-
graded   


State survey responses 


- NCHRP Synthesis 


464: Thin Asphalt 


Concrete Overlays 


How is “thin lift” asphalt defined? 


There is not a 
nationally-
accepted 
definition of thin 
lift asphalt. The 
concept varies 
from state to 
state. 







How is “thin lift” asphalt used? 


• Some use it as a pavement preservation tool, 
applying more frequent, thinner overlays in 
order to prevent a pavement from attaining a 
significant loss in serviceability.   


• Some use thin, dense-graded or gap-graded 
asphalt lifts for pavement maintenance to seal 
pavements and restore a smooth riding surface. 


• Some use thin open-graded asphalt lifts for 
safety to reduce potential for hydroplaning, 
wet-weather spray, and nighttime glare of 
headlights on wet pavement.  







Benefits of Thin Asphalt Overlays 


• Long service, low life-
cycle cost 


• Can handle heavy 
traffic 


• Can be constructed 
quickly, minimizing 
traffic delays 


• Protects existing 
pavement 


• Seals the surface 


• Reduces rate of 
pavement 
deterioration 


 


• Corrects surface 
deficiencies 


• Restores skid resistance 


• Can be recycled 


• Aesthetically pleasing 


• Safe 


• Quiet 


• Smooth 


• Looks and feels new to the 
traveling public 







Noise Reduction 


Smaller Aggregate = Less Noise 


NCAT - Hanson, James 
and NeSmith 2002 







Impermeability 


As the Nominal Maximum 
Aggregate Size gets 
smaller, the size of the 
individual air void spaces 
decreases.  Therefore, at 
the same percentage of 
in-place air voids, thin lift 
asphalt mixes are 
inherently less permeable. 


NCAT - Brown and 
Heitzman 2013 


Permeability in a coarse-graded 12.5mm Superpave 
surface mix in Oklahoma.  The allowable gradation band 
was subsequently fined up as one step in a program to 
address permeability issues.  Roadway density in this 
area was approximately 93% of Gmm. 
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Actual Service Life in Years 


Service Life of Ohio Thin Lift Overlays 


Total Miles = 4075 
No. of Sections = 1923 
Mean Service Life = 9.1 yrs 
St. Dev. = 3.0 yrs 


Service Life of Thin Asphalt Overlays 


FHWA/OH-2008/4 
Effectiveness of Thin 
Hot Mix Asphalt 
Overlay on Pavement 
Ride and Condition 
Performance 
Chou, Datta, Pulugurta 







The quality of the pavement being overlaid 
greatly influences the expected service life of 
thin asphalt overlays. 


A thin asphalt overlay applied to a pavement 
which is not structurally sound will have a short 
service life, no matter what type of material is 
used or how well it is constructed. 
 
It is critical to select the correct type of project 
for a thin lift overlay to ensure a long service life! 
 
 


Project Selection - Thin Asphalt Overlays 







While thin asphalt 
overlays are often used 
for low to moderately 
trafficked roadways, 
they can successfully 
be used on high 
volume roadways as 
well. 


 
 


Project Selection - High Volume Projects? 


Ohio 







Asphalt roadways tend 
to wear from 0.1” to 0.3” 
per million passes of 
studded tires.  On a high 
volume roadway, that 
could wear through a 
thin asphalt overlay in a 
year or two, depending 
on the traffic and 
number of vehicles with 
studded tires. 


Maybe not in Alaska - Studded Tire Wear 







Components of a Basic Evaluation 


• Visual Survey 


• Structural Assessment 


− No structural improvement 
required 


• Drainage Evaluation 


− What changes are needed 


• Functional Evaluation 


− Ride quality 


− Skid resistance 


• Discussion with Maintenance 
Personnel  


• Utilize pavement management data if 
available 







At the plant: 


• Thin lift mixes are composed of a high percentage 
of fine aggregate 


• Fine aggregate stockpiles have higher moisture 
contents than coarse aggregate stockpiles 


• Attention must be given to the proper drying of all 
aggregates, which may mean slowing down 


• Moist aggregates contribute to stripping and also 
tenderness issues with mixes 


 


Constructing Thin Lift Overlays 







On the project: 


• Because the overlay is thin, 
the interface between the 
old and new pavement is in 
close proximity to the 
shear forces created by 
vehicles during turning and 
braking movements. 


• Therefore, the tack coat 
between the old surface 
and the new overlay is 
especially important  


 


 


Constructing Thin Lift Overlays 







On the project: 


• Realize that when paving 
thin lifts, each ton goes a 
long way and the paver can 
get down the road very 
quickly 


• Don’t allow the paver to 
leave the rollers behind 


• Thin lifts cool very rapidly 
and need to be compacted 
more quickly than thicker 
lifts 


Constructing Thin Lift Overlays 


Hello-o-o-o-o back there! 







Time Available for Compaction 


1 Inch Lift 
50°F Air, Surface Temp 
Mix Delivery temp  - 300°F 
7 minutes to complete 
compaction operations 


3 Inch Lift 
50°F Air, Surface Temp 
Mix Delivery temp  - 300°F 
44 minutes to complete 
compaction operations 







At the plant: 


• There is a temptation to 
run the plant much 
hotter because of the 
faster heat loss of HMA 
placed in thin lifts 


• This will volatilize the 
light fractions of the 
binder much more 
quickly and prematurely 
age the mix 


Constructing Thin Lift Overlays 







On the project: 


• Rolling strategies depend 
on the type of thin lift 


• For Superpave and SMA, 
you may be able to use a 
vibratory roller - check for 
roughness, broken 
aggregate 


• Otherwise, use static 
rollers.  (may be able to use 
pneumatic on Superpave) 


Constructing Thin Lift Overlays 







On the project: 


• For PFCs and OGFCs, use 
only static rollers, and one 
or two passes to seat the 
mix onto the existing 
surface.  The mix is 
intended to be permeable, 
so don’t overcompact. 


• Don’t use pneumatic rollers 
because they pick up badly 
on OGFC and SMA mixes 


Constructing Thin Lift Overlays 







Determining roadway density 
on thin lifts: 


• Cannot get accurate, 
repeatable results from thin 
roadway cores 


• If the thickness is at least 1”, 
thin lift nuclear gauges or 
electromagnetic gauges could 
be used 


• Roller patterns are often set 
and documented as sole 
source of QC/QA 


QC/QA Difference 







Questions? 












• Jason Lamoreaux – AK DOT Project Engineer 


• Chris Lubbers – Kraton Polymers 


• Scott Hayden – Denali Materials 


 


Project Overview 







• Mill 1.75”, Pave 2.0” 


• 13,492 tons HMA (Type VH) 


• PG 64-40 Oil 


• Mix Placement Temp: 315-335 oF 


Project Summary 







• Downtown Anchorage 


• Old Infrastructure above and below ground 


• Concrete Intersections 


• Pedestrians (young, old, sober, impaired) 


• No Vibratory Compaction Allowed 


 Must meet same placement, smoothness, and 


compaction requirements as other projects. 


 


Unique Challenges 







Downtown Congestion 







Concrete Intersections 











Intermediate Temp. Stiffness 







• Used for 


Measuring Rut 


Resistance 


• Measures 


material loss 


during test 


 


Prall Testing 


Nordic Countries Classification of 


wear resistance of asphalt mixtures 


using Prall results 
 


Class Prall-loss, 


cm
3
 


Wear resistance 


1 < 20 Very good 


2 20 – 29 Good 


3 30 – 39 Satisfactory 


4 40 –50 Less satisfactory 


5 > 50 Poor 


 







Prall Values 







Prall Values - Averaged 







Questions? 








Highly Modified Asphalt 
HiMA/PG 64E-40 Mixtures 


 
Alaska Asphalt Summit 


 
November 10, 2015 


Chris Lubbers,  
Kraton Polymers 







Highly Modified Asphalt - HiMA 


 


What Is It? 


What Are the Market Applications? 


How Has It Performed in Structural Applications? 


HiMA Projects in RMAUPG region 


How Do You Do Pavement Design with HiMA? 


2 







SBS in Bitumen 


3 







What Is Highly Modified Asphalt? 


Highly Modified Asphalt is exactly 
what it says, asphalt with more than 
double the normal amount of SBS 
polymer. 


This gives a much denser polymer 
network with up to 10X rutting and 
fatigue cracking resistance. 
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Over 500,000 tons in over 70 
projects around the world have 
demonstrated superior 
performance at reduced 
thickness. 







Phase Morphology 


WWW.KRATON.COM 5 


Typical loading for 1-2 grade bumps 
 
Loading for significant increase in  
fracture toughness 


So what happens if we go here? 







Crack Propagation in Toughened Composite 
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S. López-Esteban, J.F. Bartolemé, C. Percharromán, S.R.H. Mello Castanho, J.S. Moya, Wet 


Processing and Characterization of ZrO2/Stainless Steel Composites: Electrical and Mechanical 


Performance, Materials Research, Vol. 4, São Carlos, July 2001. Used with permission. 







Four Point Bending Beam Fatigue Results 
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Full sinusoidal loading. Cited strains are ½ amplitude 







Comparative Damage 
ACRe 3D Finite Element Modeling 
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Distress 10”unmodified 6” HiMA 


Shear deformation 1 0.38 


Compressive deformation 1 0.55 


Longitudinal cracking 1 0.02 


Vertical cracking 1 0.57 


Transverse cracking 1 0.09 







HiMA Market Applications –  
Where Does it Add Value? 


Structural Applications 
– With a sound base, thinner pavements with lower upfront cost 


– Demonstrated in many field applications & Ohio University APLF 


– With weak base, much longer lifetime can be achieved 


Thin Overlays 
– Superior resistance to reflective cracking BUT requires finer, richer 


mix. 


Preservation Surfacing such as SmoothSeal 


Open Grade Mixes for Reduced Raveling 


SAMI Layers 


High Stress Applications – ramps, intersections 


AASHTOWare® Pavement ME Design works for HiMA designs 
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HiMA Usage in North America 


• HiMA projects in 20 states now: AK, AL, FL, GA, IA, MA, MN, MO, NC, 
NH, NJ, NY, OH, OK, OR, TN, UT, VA, VT, WA 


• Notable projects— 


• Interstate 10 in Oklahoma 


• Interstate 95 in Virginia 


• 1st Avenue in New York City 


• Interstate 59 in Alabama (2016) 


• PG specifications in most, e.g., PG 76-34 (M320) or PG 76E-28 (M332) 


• 15 different PMA suppliers 


• Contractors’ “How To” Guide 


• Heavy usage in NCAT 2015 cycle 
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NCAT Trials 
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National Center for Asphalt Technology 
Auburn, Alabama 


– 1.7 mile dedicated test track 


– Full pavement lifetime simulated in 2+ years 


Thin structural test section N7 (2009) 


– 18% thinner pavement, 5 ¾” versus 


– 7” control sections 


– 1/3 as much rutting 


– No cracking 


Structural rehabilitation N8 (2010) 


– Oklahoma sponsored section 


– Standard rehab (2009) failed in 10 months 


– HiMA rehabilitation 4 mm rutting and no 
cracking at 48 months 


Continued N7 & N8 for 2012 cycle, 
continuing N7 with overlay for 2015 cycle 


 







NCAT – Cross Sections Evaluated 


12 12 


Test Track Soil 
Mr = 28,900 psi 
n = 0.45 


Dense Graded Crushed Aggregate Base 
Mr = 12,500 psi 
n = 0.40 


6” 


3” (PG 67-22; 19mm NMAS; 80 gyrations) 


2 ¾” (PG 76-22; 19mm NMAS; 80 gyrations) 


1 ¼” (PG 76-22; 9.5mm NMAS; 80 gyrations) 


S9 - Control 7” standard 


hot mix 


2 ¼” (PG 76-22 E;19mm NMAS; 80 gyrations) 


2 ¼” (PG 76-22 E,19mm NMAS; 80 gyrations) 


1 ¼” (PG 76-22 E, 9.5 mm NMAS, 80 gyrations) 


N7 - 5 ¾” highly modified 


hot mix 


Courtesy Prof. David Timm, Auburn U. 


Lift thicknesses limited by 3:1 


thickness:NMAS requirement 







AASHTO M 332 Binder Properties at 64C 


Parameter 
Jnr0.1  


(kPa-1) 
Jnr3.2 


(kPa-1) 
Jnrdiff (%) R0.1 (%) R3.2 (%) 


Value 0.004 0.013 200.7 98.6 96.4 
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Typical specification – PG 76E-22 or PG 76E-28 
with    Jnr3.2  0.1 kPa-1         R3.2   90% 







Relative Performance of Control S9 Section 
and Highly Modified N7 Section – 17 MM ESALs 
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      3/14 Rutting                                                   2/14 Crack Maps 
 
 
 
S9         6.0 mm 
 
 
 
 
 
 
 
N7        1.6 mm 
 
 
 
                                                                N7 showing a few hairline cracks that are not growing 







APAI – 12/2/08 


Materials 


Pavement 


Preservation 


Treatments 


Applied 







Relative Performance 
Control S9 Section – 17 MM ESALS  


vs. Highly Modified N7 Section – 20 MM ESALs 
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                         4/28/14 Crack Map 
 
 
 
          
 
 
 
 
 
 
 
 
 
 
 
                                                       10/18/14 Crack Map 







APAI – 12/2/08 


Materials 


5¾ inches 







NCAT 2015 HiMA Sections 
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Section Group Surface Binder Base 


N1 


CG 


Control HiMA HiMA 


N2 High Density HiMA HiMA 


N5 
Low AC & 
Density 


HiMA HiMA 


N8 
20% RAP + 5% 


RAS 
HiMA HiMA 


S5 
35% RAP + PG 


58-28 
HiMA HiMA 


S6 HiMA HiMA HiMA 


S8 HiMA HiMA Research Base 


S13 AZ Rubber HiMA HiMA 


N7 CA 
5% RAS + 


>20% RAP + 
rejuvenator 


HiMA (2009) HiMA (2009) 







RMAUPG Region Projects  


2014 – Anchorage, AK city streets to mitigate studded tire 
damage. 


2015-16 – Wasilla, AK – Parks Highway MP 35-40 and Glenn 
Highway – Parks Highway interchange ramps. 


2015 – Utah Castle County SR 191 – joint HiMA and fiber 
project to mitigate reflective cracking. 


Interest in Colorado, Nevada, New Mexico and North & South 
Dakota 
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AK DOT Prall Testing for  
Studded Tire Wear Resistance 


0


5


10


15


20


25


30


Prall Value (cm3) 


Prall Value (cm3)
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Prall Test Specimens 
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APA Rutting Test Specimen 
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AK DOT Specification for HiMA for  
Studded Tire Wear Resistance 


Special Provision Section 702 


702-2.01 ASPHALT CEMENTS. Meet AASHTO M 320 and the following: 


PG 64-40 and shall meet AASHTO MP 19 (now AASHTO M 332) PG 64E-40 


PAV DSR shall not exceed 5000 kPa @ 0°C. 
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Table 401-1 Class A Type 1 


Stability, pounds 1800 min. 


Flow, 0.01 in 8-14 


Voids in Total Mix 3-5% 


Compaction blows 75 


VFA 65-75% 


Dust/AC 0.6-1.4 


VMA 12% min. 







Anchorage 5th and 6th Avenue Resurfacing 
L Street to Ingra Street Project No. 59763 
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10,000 – 15,000 ADT 
2” Mill & Fill 
Hard aggregate 
Paving temp 310°F 
Static rolling (!) 
Average densities: 
Mat – 95% 
Joints – 93% 







PMA Producer’s Perspective 


• Polymer Handling 


• Blending 


• Storage & Pumping 


• Transport 


WWW.KRATON.COM 25 







LEGAL DISCLAIMER 


For more information, please call 1-800-4-KRATON, or e-mail info@kraton.com 
 
 


Kraton Performance Polymers, Inc. believes the information set forth herein to be true and accurate, but any recommendations, 
presentations, statements or suggestions that may be made are without any warranty or guarantee whatsoever, and shall establish 
no legal duty on the part of any Kraton Polymers affiliated entity.  The legal responsibilities of any Kraton Polymers affiliate with 
respect to the products described herein are limited to those set forth in Kraton’s conditions of sale or any effective sales contract.  
Kraton does not warrant that the products described herein are suitable for any particular uses, including, without limitation, 
cosmetics and/or medical uses.  Persons using the products must rely on their own independent technical and legal judgment, and 
must conduct their own studies, registrations, and other related activities, to establish the safety and efficacy of their end 
products incorporating any Kraton products for any application.  Nothing set forth herein shall be construed as a recommendation 
to use any Kraton product in any specific application or in conflict with any existing patent rights. Kraton reserves the right to 
withdraw any product from commercial availability and to make any changes to any existing commercial or developmental polymer. 
Kraton expressly disclaims, on behalf of all Kraton affiliates, any and all liability for any damages or injuries arising out of any 
activities relating to the use of any information set forth in this publication, or the use of any Kraton products. 


 


This publication includes "forward-looking statements," which are statements other than statements of historical fact and are often 
characterized by the use of words such as "believes," "expects," "estimates," "projects," "may," "will," "intends," "plans" or 
"anticipates," or by discussions of strategy, plans or intentions. All forward-looking statements in this publication are made based on 
management's current expectations and estimates, which involve risks, uncertainties and other factors that could cause results to 
differ materially from those expressed in forward-looking statements. These risks and uncertainties are more fully described in "Part 
I. Item 1A. Risk Factors" contained in our Annual Report on 10-K, as filed with the Securities and Exchange Commission and as 
subsequently updated in our Quarterly Reports on Form 10-Q. We hereby make reference to all such filings for all purposes. Readers 
are cautioned not to place undue reliance on forward-looking statements. We assume no obligation to update such information. 


 


Kraton, the Kraton logo and design, the Cariflex logo, Cariflex, Nexar and the Giving Innovators Their Edge tagline and, in some cases, 
their expression in other languages, are trademarks of Kraton Performance Polymers, Inc. and are registered in many countries 
throughout the world. 
 
©2015 Kraton Performance Polymers, Inc. All rights reserved. 
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Troubleshooting  
Mix Designs 


Danny Gierhart, P.E. 


Regional Engineer 


Asphalt Institute 


Tuttle, OK 


2015 Alaska Asphalt Pavement Summit 







Asphalt Mix Design 


Strength/ 
Stability 
 


Rut 
Resistance 
 
Raveling 
 
 


Durability 
 
Crack 
Resistance 
 
Shoving 
 
Flushing 
 


 


Smooth Quite Ride 







Asphalt Mix Characteristics 


A layer of asphalt pavement has three 


components: 


1)  Aggregate 


2)  Asphalt Binder 


3)  Air 


Typical % 


By Mass: 


94 - 96 


4 - 6 


0 
 


Typical % 


By Volume: 


83 - 84 


11 - 12 


4 - 7 
 







Volumetrics 


We evaluate the quality of the asphalt mixture by 
setting parameters on these three components, 
which have historically provided a good 
indication of a mixture’s probable performance. 


VMA 


Vmb 


(Total Unit 
Volume) 


 


Va 


Vbe 


Vsb 


Ma = 0 


Mb 


Ms 


VOLUME MASS 


Total 
Mass 


Air 


Asphalt 


Aggregate 


Abs. Asphalt 


Vse 


 


Vba 


Mbe 







 VMA  


VMA is the volumetric void 


space created by the 


aggregate particles in an 


asphalt mixture. It is filled with 


the volume of air voids plus the 


volume of the binder not 


absorbed into the aggregate. 


The mix needs a 


minimum VMA to have 


enough volume to hold 


the proper amount of air 


voids and the proper 


amount of binder. 


Vmb 


Va VMA 


Vbe 


Aggregate 


Air 


AC 


Absorbed AC 







VMA 


Question: 


Why can’t you add the percent 


effective binder (Pbe) to the percent 


air voids (Pa) to get the VMA? 


Answer: 


Because Pbe  is a percentage by mass 


and Pa is a percentage by volume. 







How do asphalt field mixes typically 
differ from the mix design? 


A drop in air voids and VMA 


 







Drop in Air Voids and VMA 


“The most common 


problem encountered 


in plant-produced 


mix is the failure to 


meet VMA and air 


voids volumetric 


parameters.” 







Drop in Air Voids and VMA 


“By far the most 


common reason for 


adjusting a mix design 


during initial plant 


production is to adjust 


the air void content and 


VMA obtained during 


testing of laboratory-


compacted specimens.” 







Why does this happen? 
As aggregates are repeatedly handled in the field (stockpiled, 
loaded at quarry, unloaded at plant, loaded into cold feed 
bins, flow through the plant), the aggregate particles abrade 
each other, rounding off angular edges and creating 
additional fines.  


 







Softer aggregates abrade and 
create more fines that harder 
aggregates 


Rounding of angular edges 
during Micro Deval testing (field 
handling is not nearly as severe) 







Drop in Air Voids and VMA 


Average increase in fines 
during production at 


NCAT Test Track 
12.5 mm 


Superpave 
19.0 mm 


Superpave 
12.5 mm 


SMA 


2.2% 2.8% 3.5% 


“In the NCAT test track mixes, it 


appears that the increase in mineral 


filler during plant production 


increases with an increasing 


proportion of coarse aggregate in 


the HMA.” 







Why is this important? 
1) the rounding of aggregates allows the particles to pack 


together more tightly, reducing air voids 
2) the generation of new fines fill more of the air voids 


created by the larger aggregate particles.  This further 
reduces air voids and increases aggregate surface area, 
boosting the binder demand. 


 







The total space in between aggregate particles (VMA) is then 
reduced. 


The binder content can be reduced to keep the % air voids 
constant, but then the asphalt film thickness is reduced. 


Coupled with the binder demand created by the generated fines, 
the mix can become significantly under-asphalted. 


 Adequate VMA = space 
for proper air voids and 
proper binder content 


Low VMA = space 
for proper air voids 
but not proper 
binder content 


Low VMA = not 
enough space for 
proper air voids but 
enough for proper 
binder content 


- or - 







• Measuring the roadway density gives the user information about 
how well the contractor consolidated the mix during rolling 
operations, but gives no information about mix quality. 


• Determining the gradation of field samples gives an indication of 
how well the field gradation matches the lab-designed mix, but 
gives no information regarding aggregate packing due to the loss 
of aggregate angularity during handling and production. 


• Determining the binder content of field samples gives an 
indication of how well the field binder content matches the lab-
designed mix, but gives no information regarding the change in 
film thickness on the aggregates or the lab-molded air void 
content. 


The lab-molded air void content and VMA of field mixtures are the 
only parameters that allow the user to evaluate whether the mix 
still has enough binder for the proper film thickness at the proper 
lab-molded air void content. 


 







THE GOOD NEWS - that does not preclude determining lab-molded 
air voids and VMA on field mixtures as a means of troubleshooting 
mix designs. 


Regarding specifications, the following is the typical ranking of the 
importance of commonly-measured asphalt parameters measured 
in the field (backed up by many PWL specs across the country that 
weight the parameters for pay): 


1) Roadway Density  


2) Lab-molded air voids/VMA 


3) Binder content 


4) Gradation 


 


Alaska DOT specifications do not include a field 
requirement for lab-molded air voids and VMA.   







• Add extra fines over the JMD % Passing the No. 200 sieve to 
match the anticipated generation of fines due to handling and 
production.  (Typically 0.5 - 2%, depending on the relative 
hardness of the aggregates you use) 


 


How can this typical phenomenon be addressed 
at the mix design stage?  


Designing Mixes for Success 







• Design at a higher design VMA than required.  Never design at 
the minimum limit.  Best practices suggest designing at 0.5% 
higher if using high-quality aggregates to 1.0% (or even slightly 
higher) if using softer aggregates 


 


How can this typical phenomenon be addressed 
at the mix design stage?  


Designing Mixes for Success 


TARGET? 


13.0 12.0 


14.0 13.0 


15.0 14.0 







If possible, use multiple aggregate types for maximum control. 


• For slight changes: Include a larger and smaller chip, for example 
a 1/2” chip and a 3/8” chip.  To increase air voids and VMA, 
decrease the % 1/2” chips and increase the % 3/8% chips (be 
careful not to increase small chips such as pea gravel and 3/8” 
chips too much - they could make the mix tender and difficult to 
roll).  To decrease air voids and VMA, decrease the % 3/8” chips 
and increase the % 1/2% chips.  


• For larger changes: Include both a screenings-type fine 
aggregate (8-12% passing the No. 200) and a washed screenings-
type (3-6% passing the No. 200) fine aggregate. To increase air 
voids and VMA, decrease the screenings and increase the 
washed screenings. 


* That typically means a five or six bin mix if you include natural sand and RAP. 


 


For Mix Control in the Field - Aggregate Selection 


Designing Mixes for Success 







Stockpile gradations change to some degree as aggregate is used 
and new material is brought in. 


Do you: 


• Batch to the gradation obtained from a quarry sample at the 
time the design is created? 


• Batch to the gradation obtained from a plant stockpile sample 
at the time the design is created? 


• Batch to historical averages of stockpile samples? 


 


Mix Control in the Lab - Gradation Selection 


Designing Mixes for Success 







• Use an acceptable method to batch aggregates in a manner 
that is repeatable.  That means a method whereby the 
aggregates are fractionated in some manner and batched back 
together uniformly - no scooping from sample sacks or buckets! 


 


Mix Control in the Lab - Batching 


Designing Mixes for Success 







Aggregate Batching Methods 


There are many different methods used for batching aggregates.  
Some are quick, but less accurate and repeatable.  Some are 
more time-consuming, but more accurate and repeatable. 
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Scooping 
Batching like Asphalt Batch 


Plant 
Fractionating Each Aggregate 


Source  


Least Accurate / Repeatable More Accurate / Repeatable Most Accurate / Repeatable 


• Easiest method 
• Requires only one 


batching pan 
• Only used when little time 


available and/or accuracy 
not critical 


• Not acceptable for mix 
design 


• Requires tray shaker 
• Uses 4-7 batching pans 
• Proper sampling/splitting 


techniques must be 
maintained 


• Locks in bin percentages, 
so less versatile 


• Acceptable for mix design 


* A check can be run on the 
batch to verify gradation 


• Requires tray shaker 
• Uses 16-40 batching pans 
• Proper sampling/splitting 


less important if 
aggregates are split into all 
size fractions 


• Total freedom in changing 
bin percentages - most 
versatile 


• Acceptable for mix design 
• Acceptable for research 







Specific Gravity 


• Ratio of aggregate weight to the 


weight of an equal volume of water 


– Dimensionless number (no units 


attached) 


Specific Gravity = 2.70 means that the rock 


weighs 2.70 times an equal volume of water 


Water Stone 


100 lb 270 lb 







Basic Specific Gravity Equation 


G = 
M 


V *  r 
Where: 


G = Specific Gravity 


M = Mass 


V = Volume 


r = Density of Water (1 gm/cc) 







Different Specific Gravity Evaluations 


Gsa  
Apparent 


Specific Gravity 


Gsb  
Bulk  


Specific Gravity 


Gse  
Effective  


Specific Gravity 







Determining Gsb for each aggregate source 


Percent Passing 


Sieve Size, mm 
25% 


Agg 1 
35% 


Agg 2 
30% 


Agg 3 
10% 


Agg 4 
Composite 


Blend 


25.0 (1”) 100.0 100.0 100.0 100.0 100.0 


19.0 (3/4”) 92.0 100.0 100.0 100.0 98.0 


12.5 (1/2”) 50.9 100.0 100.0 100.0 87.7 


9.5 (3/8”) 28.7 91.8 100.0 100.0 79.3 


4.75 (#4) 2.8 21.4 98.8 95.0 46.3 


2.36 (#8) 2.6 3.0 66.9 88.8 30.7 


1.18 (#16) 2.4 2.8 40.8 79.0 21.7 


0.600 (#30) 2.2 2.6 27.0 65.3 16.1 


0.300 (#50) 2.0 2.4 19.6 13.9 8.6 


0.150 (#100) 1.8 1.6 15.7 2.2 5.9 


0.075 (#200) 1.8 1.6 13.4 1.5 5.2 


Gsb 2.719 2.670 2.587 2.618 ? 


Gsa 2.766 2.745 2.741 2.711 ? 







Determining Gsb for each aggregate source? 


Best practice: 


• during the trial stage, determine Gsb for 
each source and mathematically 
combine for maximum flexibility 


• for the final design, physically combine 
all aggregates, split on No. 4 sieve, and 
determine the specific gravity of the 
combined coarse and fine fractions 







The value of Gsb used for the aggregate has a direct effect on the 
calculated VMA. 


If the Gsb is overestimated, the calculated VMA will be higher than it 
actually is. 


• In the coarse aggregate bulk gravity test procedure, this happens 
when the aggregate is towel-dried past SSD condition or when 
too much time passes between getting the aggregate to SSD 
condition and weighing it 


• In the fine aggregate bulk gravity test procedure, this happens 
when the aggregate is allowed to dry to much in between the 
penultimate and final slump cone tests, or when too much time 
passes between getting the aggregate to SSD and weighing it 


 


Mix Control in the Lab - Gsb Determination  


Designing Mixes for Success 







The Rice’s test for maximum theoretical specific gravity of the 
asphalt mixture is one of the most accurate and repeatable tests 
we have. 


From it, the effective specific gravity, Gse, is calculated. 


• Evaluate the quality of the Gsb determination using the Gse 
calculation as a reference. 


• In no case should Gsb ever be greater in magnitude than Gse  


• For aggregates with very little absorption, Gsb should be slightly 
lower in magnitude than Gse 


• The higher the absorption, the greater the difference between 
Gsb and Gse should be. 


 


Mix Control in the Lab - Gsb Determination  


Designing Mixes for Success 







RAP Aggregate Properties 


• Measure consensus properties 


• RAP aggregate specific gravity 
• Method #1 


• Split extracted aggregate into coarse (plus 4.75mm) and fine 
(minus 4.75mm) fractions 


• Determine the specific gravity of each size fraction 


 


• Advantages 
• Direct measure of specific gravity of RAP aggregate 


• Disadvantages 
• Extraction (or ignition oven) procedure can change aggregate 


properties 


• Sample may still contain asphalt or solvent, making it difficult to 
accurately determine specific gravity 
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MS-2 
Section 11.3.2 







RAP Aggregate Properties 


• Method #2 
• Determine Gmm of RAP (ASTM D2041) 


• Determine asphalt content of RAP 


• Calculate Gse of RAP and use instead of Gsb in volumetric 
calculations 


 


• Advantages 
• Gse easy to determine; more repeatable than Gsb measurements 


• Disadvantages 
• Use of Gse instead of Gsb artificially raises VMA 
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Effect of RAP on VMA 
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MS-2 
Figure 11.2 


• At 40% RAP, the 
effect of using 
Gse (RAP) 
instead of 
Gsb(RAP) is a + 
1% change in 
VMA.  


• The VMA will 
calculate to be 
higher by 
approximately 
1% than actual 
and can lead to 
a mix with 
insufficient 
asphalt binder 
content. 


 







RAP Aggregate Specific Gravity 
 


Gmm(RAP) = 2.545 


Gb(RAP) = 1.040 


Pb(RAP) = 4.5% 


 


𝐺𝑠𝑒 𝑅𝐴𝑃 =
100 − 𝑃𝑏 (𝑅𝐴𝑃)


100
𝐺𝑚𝑚(𝑅𝐴𝑃)


− 
𝑃𝑏 (𝑅𝐴𝑃)
𝐺𝑏(𝑅𝐴𝑃)


 


 


𝐺𝑠𝑒 𝑅𝐴𝑃 =
100 − 4.5


100
2.545


−  
4.5


1.040


= 2.731 


 


 
 


RAP Aggregate Properties Example 
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MS-2 
Section 11.3.2.2 


Assume 1.04 - virgin binders typically between 1.01 and 
1.03, RAP binder has aged, losing light fractions, remaining 
binder has higher percentage of heavier asphaltenes 







RAP Aggregate Properties 


• RAP aggregate specific gravity 
• Method #2A 


• Determine Gmm of RAP (ASTM D2041) 


• Determine asphalt content of RAP 


• Calculate Gse of RAP 


• Assume asphalt absorption, Pba, based on experience with 
materials 


• Calculate Gsb of RAP aggregate 


 


• Advantages - Method #2A 
• Gse easy to determine; more repeatable than Gsb measurements 


• Use of assumed Pba allows for determination of Gsb 


• Disadvantages - Method #2A 
• Assumption of Pba 
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RAP Aggregate Specific Gravity 
Gmm(RAP) = 2.545 


Gb(RAP) = 1.040 


Pb(RAP) = 4.5% 


Pba(RAP) = 1.5% 


𝐺𝑠𝑏 𝑅𝐴𝑃 =
𝐺𝑠𝑒(𝑅𝐴𝑃)


𝑃𝑏𝑎 𝑅𝐴𝑃 ×  𝐺𝑠𝑒 (𝑅𝐴𝑃)
100 × 𝐺𝑏(𝑅𝐴𝑃)


+ 1
 


from previous  
example, Gse 


𝐺𝑠𝑏 𝑅𝐴𝑃 =
2.731


1.5 × 2.731
100 × 1.040


+ 1
= 2.628 


 


Pba(RAP),   
absorbed binder 


 


 


 


RAP Aggregate Properties Example 
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Split out binder samples into smaller containers for use in mix 
design. 


• Sometimes a lab obtains a 5-gallon pail of binder, which they 
keep in the mix design oven.  They pour out what they need for 
each design as needed, constantly heating and reheating the 
large pail of binder. 


• This stiffens the binder and affects the compaction rate.  


• Best practice - split out binder samples into smaller containers 
(pint-sized) for use in mix design and only place the amount 
needed at one time in the oven. 


 


 


Mix Control in the Lab - Binder Stiffness 


Designing Mixes for Success 







Proper Conditioning Times 


• Conditioning times on field QC testing may be 
reduced depending on sample location 


• If preparing samples for performance testing, 4 hours 
is required according to AASHTO R30 


 


Are volumetrics of the mix tested at 5 pm going to 
be the same as those tested at 8 the next morning 
after the mix has sat in the silo overnight? 


• Conditioning time in the field should resemble 
conditioning time in the lab if you want comparable 
results 


 


 







Short Term Aging Effects on Gmm 
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2.485 


2.506 


2.499 


Time 
(hrs.) 


Gmm Gmb Pa 


0.5 2.485 2.399 3.46 


2 2.499 2.399 4.00 


4 2.506 2.399 4.27 


Kentucky Dolomitic Limestone - % Water Absorption (Pwa) ≈ 1.0% 


Absorption continues to occur over a long 
period of time 


Results in significant variation in Gmm 
over time 







Long Term Aging Effects on Gmm 
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Gmm Summary 


Canadian PG 64-25


Gulf-Southeast PG 64-22


West Texas Sour PG 64-16


Curves will level out as Pba approaches Pwa  







Mix Design Changes in the Field? 


The rule of thumb would be to never allow a different 


material or different source to be used than what is on 


the mix design.  You need to know if your local agency 


allows: 


• Switching binder grade on same design (maybe) 


• Switching binder source within same grade (maybe) 


• Aggregate Types (never) 


• Aggregate Sources (never) 


• Changing % of each aggregate used (± small tolerance) 


• Individual and combined aggregate gradations (maybe) 


• Changing design binder content (maybe) 







Control -No. 200 in the Field 


High percentages of - No. 200 material can cause 
tenderness and checking during compaction.  
(Tenderness can also occur if all of the moisture is 
not driven out of the aggregate during 
production) 







Summary 


The mix design in 
the field will be 
different to some 
degree than the 
mix design as 
produced in the 
lab. 


Understanding which parameters typically change 
and why will allow users to successfully 
troubleshoot mix design problems in the field. 







Questions? 








Sustainability 
Planning, Operations & Measurement 


Adam J.T. Hand, PhD, PE 


Alaska Asphalt Summit 


Anchorage, AK  November 10, 2015 







Intended Takeaways 


• A commitment to sustainability can be documented, 
communicated, and demonstrated that creates value for 
customers, companies, and society 


• How important sustainability and transparency are today, and 
will likely be more important in the future 


• Exposure to example sustainable materials and production 
operational activities 


• Introduction to how sustainability may be measured and 
quantified today and in the future 


• Exposure to the first Greenroad Project in Alaska  
– Robert Devassie, Alaska DOT 


 







What is Sustainability to Us? 
• The integration of economic, environmental, and 


social considerations, including opportunities 
and risks, into our business strategy and 
decision-making processes 


• It supports a prosperous and resilient business 
by addressing financial and non-financial 
considerations and emerging trends in society 


• A marriage of sustainability of the organization 
and sustainability in the broader sense 







Its in Our Roots and Our Plan Today 


Walter J. Wilkinson 
 







WHY SUSTAINABILITY IS 
IMPORTANT TO BUSINESSES 







Sustainability will be an Increasingly more 
Important National and Global Issue 


• Growing Population and Wealth 
– 9B by 2050, New Middle Classes; Resource Demands 


• Depleting Ecological Wealth 
– Once Renewables (forest & water) finite; 2/3 world water stressed 2025 


• Climate Change 
– Fossil-fuel based economy = GHG; extreme weather drought/flood; policy 


• Radical Transparency 
– Digital communications in last 20 years; reputation 


• Highly Interconnected Economies 
– Awareness of interconnectedness of global economies 


 


 







Studies & Reports 







Key Themes from Studies/Reports 
• Sustainability issues more prominent on company agendas 


• More needs to be done to address sustainability 


• CEOs challenged to justify what really needs to be done 


• Governments not doing much (enough) 


• Sustainable products & services as well as supply chain focus on 


the rise 


• Influence from investors is on the rise 


 “CEOs are unequivocal in their belief that the global 
economy is not on the right track – and that business is not 
doing enough to address global sustainability challenges” 


Source: Accenture – UN Global Compact 2013 







93%  Sustainability is important to the success of 
their business 


80%  Source of competitive advantage and 
innovation 


80%  Important to measure and try and reduce 
their environmental footprint 


75%  Satisfying societal needs and protecting the 
interests of future generations is important 


74%  Measuring and reporting their total (non-
financial) impacts contributes to their long 
term success 


Voice of the CEOs 







Transparency Forces Change 


• Technology Driven 
– Internet: big, heavy, public data 


• 571 new websites, 82k app downloads, 1.8M Facebook likes/min 
• 1+B Youtube users, Hundreds of Million of Hours of Video watched 


daily 
• 280k tweets/minute 
• 3000 text/teenager/month 
• Facebook has 1.49B monthly users, 968M daily users 
• Twitter grew from 7M to 500M < 4years 


– Reporting - evidence of walking the talk 


• Who Cares? 
– Generations X, Y, Z,…, Consumers, Industry, Government,… 
– Should Business Care? 


 







Transparency and Change 
• Show of Hands 


– Your Company Use Internet/Social Media? 


– You Personally Use Internet/Social Media? 







Transparency Forces Change 


• What is at Stake? 
– Forced vs. Elective Change 


– www.change.org – The Worlds Platform for Change 
• 120,604,302 people taking action 


• Examples: 
– FedEx - YouTube: FedEx Guy Throwing My Computer 


– Crayola - change.org: 4th Grader: Collect, Reuse, Recycle 


– Dunken Donuts – change.org: 120k signed eliminate Styrofoam cups  


– IBM–28k suppliers: energy use, GHG & waste 


– Walmart: supply chain/CSR last year 


– Patagonia: supply chain/CSR last week  


 



http://www.change.org/





Voice of our Customers  


• Increase in RFPs and RFQs with questions 
related to aspects of Sustainability 


• Almost all required Proposals require 
addressing elements of Sustainability 


• Alternate Procurement and Federal pursuits 
increasingly oriented towards sustainability 


• A Sustainability Plan is a Difference Maker – a 
BD Tool 







Customers 







Companies 







Our Sustainability Plan - The Road Ahead 
www.graniteconstruction.com 
• History  


• 7 Pillars 


• Aspirational Goals 


• Key Initiatives with 
Commitments & Targets 
(Metrics)  


• Existing Programs 


• Committed Champions & 
Mgmt Support 







Employees 


This is all about being the employer of choice in our industry.  
 







Infrastructure Investment 


This is about a sustained increase in public infrastructure funding 







 


Health & Safety 


This is about no injuries, our friends and coworkers should not getting 
hurt at work - period. Our customers truly care about safety also.  
 







Compliance & Ethics 


This is about who were are. We work in an unforgiving world with high 
expectations on businesses. Our reputation is everything…  
 







Environment 


This is about meeting our environmental responsibilities and 
contributing to environmental sustainability through resources 
conservation. 







Quality 


This is as much about customer satisfaction as it is about not having  
materials or workmanship defects. Our customers care, so we care. 







Community Involvement 


The bottom line is that this is about relationships with people our business touches 
and relies on. Our stakeholders are a broad group that covers people from 
neighbors to government representatives. 







Seven Aspirational Goals 
• Employer of choice in the industry 


• A sustained increase in public infrastructure spending 


• Zero injuries 


• Zero ethical breaches 


• Zero environmental incidents 


• Zero materials or workmanship defects 


• Zero complaints from affected community members 







Commitments, Initiatives & Targets  


• Environmental Pillar Example Commitment  
– Conserve Natural Resources and Energy 


• Key Initiatives and Targets 


– Increase sale and use of WMA by 20% 


– Increase sale and use of Recycled materials (RAP, 
RAS, CRM) by 15% 


–Operate Energy-Efficient Asphalt Plant Facilities 
on per-unit Basis (10-1-1): Reduce power and 
fuel by 7%/ton from baseline at 10 asphalt plants 


– … 
• … 


–… 
 







• Safety & Health Management System – OHSAS 18001 


• Quality Management System – ISO 9001 


• Environmental Management System – ISO 14001 


Our Systems 







2014 
Update 


• Changes 


 


• Performance 


 


• Management 
Commitment 







Operational Examples of Sustainability  


• We will operate energy-efficient asphalt production 
facilities on a per-unit consumption basis. 


• We will responsibly implement the use of 
sustainable-materials technologies so that the 
quality of end-product materials is not compromised.  


• We will increase the use of recycled materials in 
asphalt pavement.  


• We will increase the sale and the use of warm-mix 
asphalt consistent with our quality objectives. 


No 
Secrets!!! 


 
When was 


QIS 126 
Published? 







Energy Efficient Asphalt Production 


• Many Opportunities 


• Examples 
– Conveying vs. Tramming 


– Controlling Moisture 


– Burner Fuels 


– Maintenance 


– Minimizing Waste 


– … 


– Renewable Energy 


– 10 -1-1 Plan 







Controlling 
Moisture 


• Aggregates 


– Washed 


– Marinated 


• RAP 


• RAS 


 


 


• Moisture = Energy 


 







Controlling Moisture 


• Rule of Thumb: 


– Every ↕ 1% MC, ↕ 10% Energy or Fuel Demand 


– RAP p200, RAS p200, Washed Fines 


– RAP + RAS + Washed Fines MC 
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Agg/RAP/RAS Moisture 
• Impacts: 


– % RAP &/or RAS Usable 


– Production Rate 


– Drying Cost 


– Mix Quality? 


• Reduce Moisture By: 
– Tall Stockpiles 


– Paving Under Stockpiles 


– Covering Stockpiles 


 







Burner Fuels 
• Options:  


– Nat Gas 
– Propane 
– Diesel (heating oil) 
– Heavy fuel oil (bunker fuel) 
– Recycled waste oil 
– Coal 


• Considerations 
– Burner capability 
– Preheater requirement 
– Availability of fuel (location, fixed/portable) 
– Cost and efficiency ($/MBTU) 
– Emissions standards and company goals 
– Sustainability 


Equivalent BTUs 
180 gal Diesel ≈ 300 gal Propane 
$?/gal Diesel ≈ $?/gal Propane  


Optimizing investment, 
operating cost, compliance, 
and citizenship 







Renewable Energy 


• Wind and Solar 


– Geography Affords 


 


• Solar 


– 180kW to 1.2mW Arrays 


– Plant Power 


– Feed Grids 
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Competing Industry 


• Cement Plant 


– So Cal 


– Others 


 







10-1-1 Plan 


• 10 Hot Plants 


• $1M Investment 


• $1M ROI/year 
 


• Insulate Drums and Hot Oil Piping 


– Reduce losses, energy consumption, energy costs 
 


• VFD on BH Fans  


– Reduce losses, Energy consumption, Peak 
demands 


 







Drum Plant Insulation 







FC Insulation 







VFD on BH Fans 
• Fan speed vs. damper air flow 


• NASCAR 


– PD (50% of cost, single 15min max consumption) 


– Power company recognition/rebates 


 



http://www.google.com/url?sa=i&rct=j&q=baghouse+fan&source=images&cd=&docid=0oag4sni9mJM5M&tbnid=Yu0dtsLGmVQlyM:&ved=0CAUQjRw&url=http://www.astecinc.com/index.php?option=com_content&view=article&id=313&Itemid=235&ei=K1NgUdHVIKWJiAK_6IGIDQ&bvm=bv.44770516,d.cGE&psig=AFQjCNG_YnsTq3YWoUoR_F9w9VQGqDYx4Q&ust=1365353624521497





Responsible Increase of Recycled Materials 
and Other Sustainable Technologies 
• RAP  


• WMA  


• CRM & TB 


• Modifiers 


 


  
 


 


 


 


 


 


 


 


HMA WMA 







How is Sustainability Publicly Measured? 


• Today 


– Sustainability Rating Systems 


• Tomorrow 


– Environmental Product Declarations (EPD’s) 


– Life Cycle Assessment (LCA) 


– FHWA 


• https://www.fhwa.dot.gov/pavement/sustainability/ 







Rise of Rating Systems 


GreenPave Green Streets 


ENERGY WATER WASTE TRANSPORT LANDSCAPE INFORMATION 



http://www.sustainablesites.org/





Implementation of Rating Systems 
• Analogy to LEED 


• Any Different 


– Timing 


– Cost 


• Show of Hands 


• What is True 
Commitment? 


• Actions Speak 


• Low Bid vs. Best Value 
vs. Design/Build 







Sustainability Rating Systems 


• Greenroads  


– https://www.greenroads.org/ 
 


• INVEST 


– https://www.sustainablehighways.org/ 
 


• Envision 


– http://www.sustainableinfrastructure.org/ 
 


• What about STARS, Complete Streets, … 


 


 



http://www.sustainableinfrastructure.org/index.cfm

https://www.sustainablehighways.org/





What is Greenroads? 
An independent 3rd party sustainability rating system for transportation design 
and construction. It awards points for more sustainable practices and can help 
quantify and communicate the sustainable attributes of a transport project.  
 
It is like LEED® for roads.  


U.S. 97: Lava Butte – S. Century Dr. 
Oregon Department of Transportation 







Category Description Points 


Project Requirements 12 minimum requirements for a Greenroad 0 


Core Credits 


        Environment & Water Habitat, vegetation, soil, water, stormwater  30 


        Construction Activities Construction equipment, processes, quality  20 


        Materials & Design Material processing, transport, design 24 


        Utilities & Controls Operational systems, mobility, maintenance  20 


        Access & Livability Modal access, culture, aesthetics, safety  21 


Total Voluntary Credit Points 115 


Creativity & Effort Local values, integrated teams, write your own 15 


Total Points 130 


Greenroads Categories: Version 2 







Greenroads Certification Levels 


40-49 points 50-59 points 


60-79 points 80+ points 







What is LCA? 
Life Cycle Assessment (NOT LCCA) 
• A structured evaluation method that quantifies 


environmental impacts over the full life cycle and 
supply chain of a product or system  







What is an EPD? 
Environmental Product Declaration 


 







PCC EPD Example 







An EPD we can All Understand 







Sustainability Is In OUR Hands! 











12/22/2015 


Integrity  ∙  Excellence   ∙  Respect 
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West Dowling Road Phase II 







In the News 


Integrity  ∙  Excellence   ∙  Respect 12/22/2015 







Project Website 


Navigator 


http://www.alaskanavigator.org/projects/dowling-road-c-street-to-
minnesota-drive 


12/22/2015 
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What’s Next? 


DOWLING ROAD 


• Register for 


Certification 


• Submit additional 


information for 


Certification 


• Display and Publicize 


Greenroads Rating-


System  


Other Projects 


• Add Greenroads 


Rating-System to 


Request for 


Proposals (RFPs) 


• Educate 


• Build Support 
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Prepared for the Alaska Summit  
By Dr. R. Gary Hicks P.E. 


November 9, 2015 







 Preservation is becoming more a part of this 
summit 


 In the past the primary focus was on 
◦ Binders 


◦ Mixes 


◦ Materials characterization 


◦ Structural design 


◦ Performance 
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 History 


 Definitions 


 Treatments 


 Benefits 


 Challenges 


 The road ahead 


 Conclusions and 
recommendations 
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 Most current preservation treatments were used 
prior to 1992-called maintenance. Since then: 
◦ Materials have changed 


◦ Equipment has changed 


◦ Design practices have not changed as much 


 Maintenance treatments perceived primarily as 
reactive, not preventive 
◦ Often considered for low volume roads 


◦ Designed by art not science 


 Used worldwide by federal, state and local 
agencies 
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 Formation of current Foundation for 
Pavement Preservation (FP2) occurred in 1992 


 Cooperative agreement between FHWA and 
Industry in 1997 


 Lead for FHWA was Jim Sorenson 


 Leads for industry were Mike Buckingham 
(ISSA) and Bill Ballou, Michael O’Leary, and Jim 
Moulthrop (Koch Materials)  


 Academic lead was Gary Hicks (OSU) 


 Current FP2 Inc reorganized in 2006 
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 Lobbying to raise the 
bar for pavement 
preservation 


 Support for the 
National Center 


 Carrying the message 
to the states through 
the AASHTO TSP-2 
program and national 
conferences 


Moulthrop 


Hicks, Mueller, and Galehouse 
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 Sum of all activities to 
provide and maintain 
serviceable roadways 


 Includes 


◦ Corrective & Preventive 
Maintenance 


◦ Minor rehabilitation 


 Does not include 


◦ Reactive maintenance 


◦ Major rehabilitation or 
reconstruction 
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 Right Treatment 
 
 
  Right Pavement 
 
 
                Right Time 


Also needs to be designed and constructed in the right way 







Time or Traffic 


Condition 


Pavement Preservation - Concept 


Rehabilitation 
Trigger 


Preventive 
Trigger 


Original Pavement 


Optimal Timing 
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 Proactive approach to maintain our existing 
highways 


 Consists of  
◦ Minor rehabilitation 


◦ Preventive maintenance 


◦ Routine maintenance 


 Does not include  
◦ Corrective maintenance 


◦ Catastrophic maintenance 


◦ Pavement rehabilitation 
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 Crack Sealing 
 Fog seals 
 Chip seals 
 Scrub seals 
 Slurry surfacings 
 Cape seals (also 3 


layer systems) 
 Thin bonded wearing 


courses 
 Thin HMA overlays 
 In-place recycling 


(CIR and HIR) 
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 Purpose- waterproof the existing surface 
and improve texture 


 Materials- application of emulsions or hot 


binders followed by crushed aggregate   


 Design- application rates need to be 


determined  


 Construction-asphalt is applied followed by 


an application of aggregate 


 Expected life- 5-7 years or more 


 


 
12/22/2015 13 







                                                 


Sweeping (before and after) 


 


Rolling 


 


 


Aggregate 


Application 


Binder 


Application 


 


12/22/2015 14 







 Improper surface 
preparation 


 Applying in cool 
and/or wet weather 


 Using dirty rock 
 Not accounting for 


new patches or 
flushed surfaces 


 Not taking traffic into 
account 


 Over spreading or 
under spreading 
binder or aggregate  
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Loose Chips 


Bleeding Streaking 
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 Purpose- seals minor cracks, restores 
surface texture, mitigates raveling 


 Materials- a mixture of graded aggregate,  
emulsion (generally polymer modified), and 
setting agents 


 Design- special mix design is needed 


 Construction-applied using a special paver 
mounted on a truck 


 Expected life- 5 to 7 years  or more if 
placed on sound pavements 
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Sweeping 
Manhole Covering 


Application Handwork 
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Type 


I II III 


Crack Filling 


 


Fine Seal 


General Seal 


Medium-


Textured 


Surface 


Rough -


Textured 


Surface 


Parking Lots 


Residential 


Streets 


Airfield Runway 


Urban 


Streets 


Primary 


Highways 
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 Improper surface preparation or placing on unsound 
pavements 


 Placing in cool and/or wet weather 
 Not following the  a mix design or calibrating the 


equipment 
 Too much or too little additive 
 Improper maintenance of spreader box and drag 
 Adding too much water 
 Not allowing enough cure time prior to traffic 
 Inadequate QC or inspection testing 
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 Purpose- seals the surface, fill minor wheel 
ruts and  surface irregularities at night 


 Materials- a mixture of graded aggregates,  
polymer modified emulsion, and set additives 


 Design- requires a mix design to determine the 
proportion of components 


 Construction- applied using a special truck 
mounted mixing/paving machine.  


 Expected life-lasts 8-12 years depending on 
the surface it is applied too 


 May not hold up under studded tires unless 
polymer content is increased  
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12/22/2015 22 Recommended for long straight sections 







Quick Traffic Cool Climates 


Placed at Night 


Interstates 


Arterials 
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 Improper surface preparation or 
placing on badly cracked pavements 


 Not following the mix design 
 Construction in wet weather 
 Equipment not calibrated 
 Poor workmanship, including too 
much water in the mix 


 Insufficient applications rate 
 Inadequate QC and acceptance testing 
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 Application of 
polymer modified 
binder immediately 
followed by a thin 
HMA overlay 


 Total thickness has 
been about 25 mm 


 Applied with a 
spray paver 


 Expected life;8-12 
years 
 


25 







 Types 
◦ Conventional 
◦ Polymer modified 


asphalt 
◦ Asphalt Rubber 
◦ Terminal Blends 


 Thickness of  25-
37.5 mm 


 May be used with 
warm mix additives 
in cold weather 
construction 







 Cost effectiveness 


 Energy savings 


 Reduced emissions 


 Reduced user costs 


 Life extension 


 User satisfaction 


 Safety 
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Excellent 


Failed 


Time or Traffic 


Condition $1 to $5/yd2     


 
Pavement preservation 


$5 to $70/yd2  


 
Rehabilitation or 
reconstruction 
 


 
 
 







 Use of emulsions can provide energy savings 
because there are smaller amounts of 
materials placed at lower temperatures 


 Use of warm mix technology can produce 
savings by placing hot asphalt materials at 
lower temperatures 


 Faster construction times can save equipment 
operating costs and user costs. 
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 Emulsions have fewer 
emissions that hot 
applied binders 


 Warm mix additives 
allow for cooler 
temperatures and 
fewer emissions 


 Quicker construction 
cuts emissions from 
both users and 
contract activities. 
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 Maintenance projects 
generally have shorter 
traffic queues 


 Any detours are of 
shorter duration 


 Shorter construction 
times reduce user 
delays and user costs  
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 Pavement preservation treatments can extend 
pavement life by 2 to 7 years or more  


 Minimum costs compared to rehabilitations 


 In many cases, maintenance can be repeated 
multiple times for added pavement life 
◦ Fog seals every  2-3 years 


◦ Chip seals every  3-7 years 


◦ Thin blankets every 5-10 years 


 Major rehabilitation at 20 years of service 
instead of 12 years of service 
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 Clearly documenting the benefits 


 Shift from worst first to preserving good 
pavements 


 Getting agencies to perform proper strategy 
selection 


 Maintaining quality construction and 
acceptance testing 


 Lack of performance related specifications for 
most products 


 Keeping a preservation champion 
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 Structural design 
◦ Not required 
◦ But is it needed? 


 Mix design 
◦ Based on art not science 
◦ Lack of precision and bias statements 
◦ Need improved performance tests 


 QC and acceptance testing 
◦ Does not follow practices like for HMA 
◦ Tests are not always performed on the mix 
◦ Agency’s get what they inspect and test 
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 Convincing the public that 
preservation is a good 
thing 


 Getting agency’s 
management to buy into 
spending maintenance $ 
on good roads 


 Understanding the effects 
that various maintenance 
strategies have on user 
costs 


 Understanding the safety 
benefits of maintenance 
treatments 
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 In 2013, the DOJ and 
FHWA  developed a 
joint technical 
assistance document 
which defines the 
difference between 
an alteration and 
maintenance 


 This could have a 
substantial impact on 
how agencies do 
business in U.S. 
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Crack Filling and Sealing 
Surface Sealing 
Chip Seals 
Slurry Seals 
Fog Seals 
Scrub Sealing 
Joint Crack Seals 
Joint Repairs 
Dowel Bar Retrofit 
Spot High-Friction Treatments 
Diamond Grinding 
Pavement Patching 


Addition of a new layer of asphalt 
Reconstruction 
Rehabilitation 
Resurfacing** 
Widening 
Open-graded Surface Course 
Micro surfacing 
Thin Lift Overlay 
Cape Seals 
In-Place Recycling 
 
  


*    Alterations trigger wheelchair ramps in most circumstances; 
**  from one intersection to another, includes overlay of additional material, with or without 
milling 







 FP2 Inc., CCSA, and 
the CP2 Center have 
conducted a survey on 
the potential impacts 
(cost and  availability 
of treatments) 


 The results should be 
available soon 


 HMA contractors 
should be concerned 
as well 
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 Existing pavement 


condition 


 Construction process 


and workmanship 


 Materials quality and 


selection 


 Climate and Traffic 
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Treatment Life Reduction Percentage, % Average 


Standard 


Deviation 


Pretreatment Pavement Condition 


Fair 36% 18% 


Poor 64% 18% 


Materials Selection and Quality 


Marginal 36% 22% 


Poor 57% 20% 


Construction and Workmanship 


Marginal 45% 21% 


Poor 61% 21% 


Mix and Structural Design 


Marginal 35% 19% 


Poor 57% 20% 


Traffic Level 


Medium  22% 22% 


Poor 45% 25% 


Climate during and immediately after 


construction 


Marginal 33% 24% 


Poor 50% 24% 







 The preservation community has to do better. 
There are still too many failures with some of the 
treatments 


 We need to control the factors affecting the field 
performance 


 We need to document the performance of the 
treatments using  
◦ Test tracks like NCAT and MnRoad 
◦ FHWA plans to develop a LTPP program for preservation 


treatments 


 Lets hope this information will help answer some 
of the major issues  related to pavement 
preservation 
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 Recent project with 
the CP2 Center 
completed in 2012 


 What has been the 
results of this 
study? 


 Does Alaska need 
to do more in the 
future? 
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 Develop the 


framework for a 
pavement preservation 
program for Alaska 


 Develop guides and 
tools for the 
implementation of the 
pavement preservation 
program 
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 Developed a Roadmap for establishing a 
pavement preservation program and indicate 
how it fits into the Asset Management program 


 Developed a state of the practice on pavement 
preservation treatments used in cold regions.  


 Developed a pavement preservation database 
for the State of Alaska which can be found at: 
https://sites.google.com/site/alaskap2/  


 Reports can be found at the following 
http://www.dot.state.ak.us/stwddes/research/
assets/pdf/fhwa_ak_rd_12_14.pdf 


  
 



https://sites.google.com/site/alaskap2/

https://sites.google.com/site/alaskap2/

http://www.dot.state.ak.us/stwddes/research/assets/pdf/fhwa_ak_rd_12_14.pdf

http://www.dot.state.ak.us/stwddes/research/assets/pdf/fhwa_ak_rd_12_14.pdf

http://www.dot.state.ak.us/stwddes/research/assets/pdf/fhwa_ak_rd_12_14.pdf





 Used to track the 
performance of 
pavement 
preservation 
treatments used in 
Alaska 


 Alaska Pavement PMS 
did not  track the 
performance of these 
treatments 


 Database can be 
used to develop 
performance curves 
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 Promote technology transfer and share project 
experience among AK DOT&PF, local agencies and 
others 


 Capable of storing multiple year surveys and show 
the long term performance and benefits of 
pavement preservation treatments 


 Google Mapping function to display project 
locations and environment 


 Life Cycle Cost Analysis to support cost effective 
strategy selection including preservation 
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 Includes a Strategy 
Selection process for 
pavement preservation 
treatments.  


 Makes use of the 
expected lives and 
costs of the various 
treatments used in 
Alaska. 


 Can be used to develop 
performance models 
for cold region 
pavement preservation 
treatments.  
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 Integrated with 
pavement 
preservation 
Database 


 Uses a Life 
Cycle Cost 
Analysis 


 Based on Alaska 
treatment 
selection 
matrices 
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 Thin Hot mix overlays 
(mill and fill) 


 Chip seals for asphalt 
pavements 


 Bituminous surface 
treatments for 
aggregate  roads 


 Crack sealing 







 We have come a long way in the past 20+ years. 
However, we still have much to do 


 Preservation is now a common practice in the 
USA largely in part due to FHWA, FP2 Inc , 
AASHTO, the National Center at Michigan State 
University and the regional Center at Chico State 


 Many agencies throughout the world have 
established pavement preservation programs for 
both asphalt and concrete pavements 


 However, it will be difficult to do more with less 
funding. The fiscal cliff we are in needs to be 
resolved soon 
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 Documenting the performance of preservation 
treatments 


 Improving the technology for mix design and 
performance testing for many of the treatments 


 Developing performance based specification for 
these treatments that include Superpave binder 
testing 


 Improving the QC and acceptance testing 
practices for preservation treatments 


 Providing continuous education on how to place 
successful treatments 
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 FP2 Inc. -www.fp2.org  


 FHWA-www.fhwa.dot.gov/pavement/pres.cfm  


 PPRA-www.ppralliance.org 


 NAPA-www.asphaltpavement.org 


 NCPP- www.pavementpreservation.org 


 AASHTO-www.tsp2.org  


 CP2 Center-www.cp2info.org/center  


 


12/22/2015 54 



http://www.fp2.org/

http://www.fhwa.dot.gov/pavement/pres.cfm

http://www.fhwa.dot.gov/pavement/pres.cfm

http://www.ppralliance.org/

http://www.asphaltpavement.org/

http://www.pavementpreservation.org/

http://www.tsp2.org/

http://www.cp2info.org/center





rghicks@csuchico.edu 


530-588-4446 



mailto:rghicks@csuchico.edu






3D Milling and Paving Solutions 


 
Jim Preston 


Topcon Technical Support and Application Specialist 







Millimeter GPS Control 


Multiple user RTK advantages 
with vertical precision of a laser 
 
Plug-n-Play system design can 
be added to existing systems 







Lazer Zone 


MMGPS was created by combining : 
 
Topcon's Laser Technology  
Topcon’s Optical Robotic Technology 
Topcon’s GPS Technology 







How It Works 







Multiple Transmitters  


Operate up to 4 LZ-T5 Transmitters at the 
same time for a total working range of 
8000’ (2400 meters). 2000’ (650 Meters) 
Recommended for Milling and Paving. 


 







Millimeter Milling Applications 







What’s New  
RDM1/RDMC 







New Technology Methods 







Accuracy and Precision 







Fill the gap between low end and high end 







Current road reconstruction process 







RD-M1 / RD-MC Road Reconstruction  







The Products 







MAGNET Resurfacing Features 


Dedicated to resurfacing  


Multiple window panes  


Quickly calc cross slopes and transitions 


Apply smoothing   


Generate milling plans and calc lifts 


Instantaneous material quantities  


Full 3DMC file support  


Process RD-M1 data via MMO  


 







Without differential compaction 


• Before rolling – not smooth 


o Put down standard lifts of pavement  


o Rolls the same bumps and dips back into the 
new surface 







With differential compaction 


• Before rolling – not smooth 
• Enter differential compaction percentage on 


the controller  


• 100% smooth in one run 







RD-MC 







New road reconstruction process 







Machine Based RD-MC 


• Variable Milling and Paving 


• Differential Compaction 


Adjustable percentage 


• Easy to calibrate 


• Accurate thickness control 


• Adjustable on the fly 







Thank you  







Sitelink3D Enterprise  
Make the data useful 







Key features 


• Updates every 15 sec on Sitelink3D Dashboard 


• Reports online 


• Download PDFs 


• Download Veda compatible files 


 


• All other Sitelink3D Enterprise benefits 


 


File 
Transfer 


Visibility & 
tracking 


Text 
Messaging 


Remote 
support 







Sitelink3D – Dashboard – Mapping – Pass Counts 







Sitelink3D – Dashboard – Mapping – Temperature 


 







Sitelink3D – Report– Mapping – Pass Counts 


 







Sitelink3D – Report– Mapping – Temperature 


 







Veda report 


• “Quick reports” for pass count and temperature 


• All data in reports for Veda 


 







Summary 


• Base system for Pass Count only 


• Temperature and Accelerometer upgrade kits 


• Automatic Forward / Reverse detection 


• See all as-builds on all displays live! 


o Be more pro-active 


• Veda compatible reports 


 







Fresh air 


• Now, let’s take a look outside 





