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North Central Region Continues Pace of Implementation 

The Superpave Lead State Team has issued an updated summary of the national status of Superpave implementation. This 
new report documents the progress in Superpave implementation in 1997. 
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The results confirm that the North Central region is in the thick of things in all aspects of Superpave implementation. All but 
one of the states in the region have written implementation plans for Superpave mix and binder. Similarly, all but one of the 
states in the region implemented the binder specification in 1997. Implementation of the mixture specification is expected 
region-wide during or before the year 2000. Some states, like Missouri, have moved up their mixture implementation plans 
by one year. 

Nationwide, implementation of Superpave is growing exponentially. A total of 355 projects were reported in 1997. Over 
1300 were reported as planned for 1998. By the year 2000, it is anticipated that Superpave mixtures will represent nearly 
90% of the hot mix asphalt placed. About 117 metric tons of Superpave mix are expected to be placed in the year 2000. 

As in previous surveys, the Lead State team asked respondents to identify the barriers to Superpave implementation. In 1996, 
industry acceptance was most often identified as a barrier, exceeding facility limitations, budget restrictions and institutional 
issues. In 1997, industry acceptance was seen as much less of a barrier to implementation. It was cited less often than facility 
limitations and budget restrictions. 

The Lead State team will be meeting again in September to discuss what they can do to help with further implementation 
before the group "sunsets" in the year 2000.  
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Workshop to Focus on Aggregate Production Basics 

The implementation of Superpave and recent changes in quality control/quality assurance, among other changes in the hot 
mix industry, are having an impact on the aggregate industry. Tighter control over aggregate materials is being demanded 
and this presents the aggregate industry with new challenges. In order to successfully implement these new requirements, it is 
important for the specifying agencies, researchers and academicians to understand the limitations and capabilities of 
aggregate production equipment. Providing this understanding is the goal of an upcoming regional training workshop on 
Aggregate Production Basics being sponsored by the Federal Highway Administration and hosted by the Indiana Mineral 
Aggregates Association (IMAA). 

The workshop will include classroom instruction on plant flow, crushing operations, screening, equipment limitations, the 
ramifications of QC/QA and much more. Tours of a natural sand producer and crushed stone operation will review the 
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principles discussed in class. Opportunities to discuss topics and exchange information will occur throughout the program. 

The workshop will be held October 19 and 20, 1998, at the Sheraton North Hotel in Indianapolis, Indiana. A special, 
discounted hotel rate is available for those who register by September 27th. A registration fee covers the workshop manual, 
two lunches, coffee breaks, breakfast and field trip transportation. For information on the workshop and the hotel rates, 
contact the Indiana Mineral Aggregates Association at 317/580-9100 

Additional sponsorship is being provided by the Illinois Association of Aggregate Producers, IMAA, Kentucky Crushed 
Stone Association, Michigan Aggregates Association and Ohio Aggregates Association. 

Tentative plans call for holding a similar workshop in Iowa in March. 

 Return to What's Inside

NCSC Announces 1998-1999 Training Schedule 

The 1997-98 training season stretched longer than in previous years here in the North Central Region. At the end of May, we 
traveled to Winnipeg, Manitoba, to provide three days of mix design training to eight representatives of the Department of 
Highways, the hot mix industry and a local university. In June, we offered our first Superpave training course intended for 
university professors. This course was part of an Indiana initiative to start making Superpave training available to 
undergraduate students at the five Indiana engineering universities. We also taught several National Highway Institute (NHI) 
Superpave course in the spring and early summer months around the region. 

Overall, we reached nearly 500 people with our Superpave training over the course of the 1997-98 training season. 
Approximately half of these participants represented industry while the rest were FHWA, state, local and university 
representatives. 

The 1998-99 training season is expected to be equally busy, as Superpave implementation becomes more routine around the 
region, involving more people along the way. The core of the training program will be two binder and four mixture design 
courses at the NCSC in Indiana. Two additional mix design courses will be taught in Iowa again this year, co-sponsored by 
the Asphalt Paving Association of Iowa and the Iowa DOT. These courses are shown in the schedule on page 11. We will 
also continue teaching the NHI Superpave courses beginning as early as September with two courses in Oregon. 

Please contact us at your earliest convenience to schedule any training you might need. We have several different training 
packages available for technicians, engineers and managers. We are also willing to customize training programs to fit your 
needs. Although most of our courses have been sponsored by the DOT's, we have done several courses specifically for 
industry groups or individual companies. 

Do not be put off if it looks like our schedule is already full. We do have a number of instructors available and can arrange to 
teach courses simultaneously. Last year we had three courses going on at the same time in two different states! 

We can help you meet your training needs. 

1998-99 Training Schedule 

December 9-11 - CANCELLED Superpave Binder Indianapolis 
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January 20-22 Superpave Mixture Design Indianapolis 
February 1-3 Superpave Binder Indianapolis 
February 9-11 Superpave Mixture Design Indianapolis 
February 22-24 Superpave Mixture Design West Lafayette 

A training brochure will be mailed to everyone on our mailing list. The brochure includes a registration form. The brochure 
and form will also be available on our web site. You may also call our office for more information. 

 Return to What's Inside

 

Calendar of Events

October 12-16, 1998

Second Asphalt Technology Conference of the Americas: Practical Construction, 
Rehabilitation and Maintenance for Primary and Secondary Highways Renaissance Hotel, 
Austin, TX  
Contact Continuing Engineering Studies, University of Texas at Austin, 512/471-3396 
e-mail jaestrada@mail.utexas.edu or www at http://www.utexas.edu/academic/ces/lac/ 

October 19-20, 1998
Aggregate Production Basics  
Sheraton North Hotel, Indianapolis, IN, contact: Indiana Mineral Aggregates Assoc. 317/ 580-
9100 

November 4-6, 1998 
Sixth Annual United States Hot Mix Asphalt Conference  
Portland Hilton, Portland, Oregon  
Contact National Asphalt Pavement Association 1-888-468-6499 

November 5, 1998
39th Annual Bituminous Paving Conference 
University of Illinois, For information see http://uiairpave.ce.uiuc.edu/transport/bit-conf.html 
or contact bsappenf@uiuc.edu 

November 9-10, 1998 41st Annual Asphalt Conference 
University of Missouri-Rolla, http://www.umr.edu/`conted 

November 15, 1998 Canadian User Producer Group for Asphalt 

November 16-18, 1998
Canadian Technical Asphalt Association Annual Conference 
CP Waterfront Centre Hotel, Vancouver, BC  
For details, see http://ctaa.ca 

November 17-18, 1998

Ohio Transportation Engineering Conference 
Greater Columbus Convention Center, Columbus, OH 
Session 1, Asphalt Pavements, will give an insight into issues of current interest in Superpave 
construction and materials, as well as the new temperature segregation determination method 
for increasing pavement  life. For information, contact Cheryl Hoot at 614/292-4815. 
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December 7-11, 1998

Asphalt Mix Design and Analysis Course 
Focusing on mixture performance testing with SST, IDT, plus Beam Fatigue,  
TSRST and Models 
University of California at Berkeley 
For registration contact, University Extension at 510/642-4111, giving Priority Code 693MA. 
For program content, call Larry Santucci at 510/231-9428. 

January 10-14, 1999
Transportation Research Board Annual Meeting 
Washington, D.C. 
Contact TRB at( 202) 334-2934 or http://www.nas.edu/trb 

January 26-28, 1999

North Central Asphalt User Producer Group Meeting and Technicians' Workshop 
Technicians' workshop on Mix Design and construction, Jan. 26 - Noon, Jan. 27; NCAUPC, 1 
p.m. Jan. 27 - Noon, Jan. 28; NCSC Steering committee, 1-5 p.m., Jan. 28. Hilton-Airport, 
Kansas City, MO 

February 2 -3, 1999 Missouri Asphalt Pavement Association's Ninth Annual Conference 
Country Club Hotel at Lake Ozark. 

February 11, 1999 

Ohio Asphalt Paving Conference 
Fawcett Center for Tomorrow on the Campus of The Ohio State University 
Columbus, OH 
For information, contact Bill Christensen at 614/644-6634 

March 24-25, 1999
Flexible Pavements, Inc., Annual Meeting and Equipment Exhibition Greater Columbus 
Convention Center, Columbus, OH  
For information contact Flo Flowers at 614/221-5402. 
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98/99 Iowa DOT Winter Training Courses

Jan 19-21 Level 1 ACC Ames
Feb. 2-4 Level 1 ACC Cedar Rapids
Feb. 16-18 Level 1 ACC Carroll 
Jan 27-28 Level II ACC - Lecture Ames 
Feb. 9-10 Level II ACC - Lecture Cedar Rapid
Feb. 23-24 Level II ACC - Lecture Carroll 
Dec. 14-17, 98 Superpave Mix Design Ames 
Mar. 22-26 Superpave Mix Design Ames 
Mar. 23 Bulk Specific Gravity Seminae Ames 

For information on any of these courses, contact Chris Anderson, Iowa DOT, at 515/239-1819

 Return to What's Inside

file:///H|/pu.data/desktop/adobe%20files/ncsc-%20Summer%201998.htm (5 of 21) [12/21/2007 3:32:30 PM]



NCSC - Summer 1998

NCSC Announces Staffing Change 

Lynn Warble has joined the NCSC staff as the new Communication Specialist. In this position, Lynn's primary 
responsibilities will be to oversee production of the regional/national newsletters for the five Superpave Centers and maintain 
the NCSC web site. Lynn will also be coordinating training administration, keeping track of our finances, managing the 
office and handling your day-to-day phone requests, among many other things. More often than not, Lynn will be your point 
of contact when you phone the office. 

Lynn has been with Purdue University for ten years. Her most recent position there was with the Highway Extension and 
Research Project for Indiana Cities and Counties (HERPICC), the Indiana Local Technical Assistance Program (LTAP) 
office. At HERPICC, Lynn coordinated training activities, organized conferences, and many other activities. She dealt with 
local, state and federal agencies, consultants and industry representatives and academia. Her background makes her well 
suited to our activities. See Lynn's profile for more information.

Lynn replaces Julie Smith, who recently moved to Istanbul, Turkey.

 Return to What's Inside

NCSC Moves into the 90's with Voice Mail

 
Thanks to our hosts, the Indiana Department of Transportation, the NCSC recently installed a new phone system. The system 
includes voice mail for each of our staff members at the Mixture Branch/Headquarters. An automated system will help you 
get in touch with the person you are calling and allow you to leave voice mail if the person is unavailable. 

If you call us often, you may want to make note of these extension numbers to save time. You may dial the extension number 
at any time after the system picks up. 

Ext. 224 Lynn Warble Communication Specialist and General Information
Ext. 225 Steve Bowman Lab Technician 
Ext. 226 Rebecca McDaniel Technical Director 
Ext. 227 Hamid Soleymani Post Doctoral Research Fellow 

These numbers are all accessed by dialing the same old phone number, 765/463-2317. Our fax number is also unchanged, 
765/497-2402. 

 Return to What's Inside 
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National Asphalt User Producer Group Coordinates Regional Efforts 

by Doug Hanson, Manager  
Southeastern Superpave Center 

Representatives of each of the Asphalt User Producer Groups met in Minneapolis on June 5, 1998. The following is a short 
summary by region of some of the comments from that meeting. 

Northeast - They are concerned about the precision and bias of the binder test procedures. They are working on developing a 
draft QA plan for the users that includes an accurate precision and bias and a percent within limits statement. The goal is to 
have a QA document so that the buyer knows what he is getting. They are overcoming the fear of the unknown with regard to 
the Superpave mix design procedure. They have experienced problems with the "tenderness zone" behind the paver along 
with other compaction issues. 

Southeast - It was reported that they do not seem to be having major problems with Superpave. Most states are using 
Superpave plus (some additional criteria have been added). They felt there is a need to have a commercial device that can be 
used to measure permeability in the field. 

North Central - The states of Minnesota, Wisconsin and Iowa have established a Tri-state Binder Technical Working 
Group. The purpose of the group is to coordinate the implementation of the PG binder specification. It has been highly 
successful and will probably be expanded to include the entire North Central group. They are concerned about how to use 
modifiers and how to handle them. Some are also concerned that possible changes following the NCHRP 9-10 study will 
result in increased testing costs and delays in the approval process. 

Pacific Coast - They are concerned about getting good performance data. It is slow in coming which delays the validation 
work they feel is needed prior to full implementation of the Superpave PG specifications. 

Rocky Mountain - They have developed a project tracking system for Superpave. Their first attempt at tracking Superpave 
projects was too detailed and time consuming. The new system is easy and quick to fill out. 
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Five Centers Collaborate on Newsletters 

This is the first issue of a new series of coordinated newsletters produced by the five regional Superpave Centers. In an effort 
to provide our readers with the most up-to-date, accurate and far reaching coverage of Superpave experiences, the five 
centers decided to pool their resources and produce a unified series of newsletters that will be composed of national and 
regional sections. Each edition will consist of customized regional information on the outer pages with common national 
news on the interior pages. 

The regional sections will focus on events, experiences, and information of interest about Superpave and asphalt paving 
technology, materials, and practice within the respective regions. Information on various training and technology transfer 
opportunities available and technician certification programs in the region will also be included. 

The national section will include topics common to all the Superpave Centers, such as new information and findings related 
to Superpave and its implementation, reports on meetings of the various Technical Working Groups and Expert Task Groups. 

Your regional Superpave Centers are still in charge of developing and writing their own news articles and contributing to the 
national news as well. If you are on several center's mailing lists, you will be able to readily identify each center's newsletter 
by the different banners on the front page. The inner pages with the national news will be redundant. 

We hope you like the new format of these newsletters. Please send your comments to your regional Superpave Center or to 
the coordinating editor, Lynn Warble at the North Central Superpave Center, by phone (765/463-2317, Ext. 224), by fax 
(765/497-2402) or e-mail (warble@ecn.purdue.edu). 
                                                                                              

 Return to What's Inside

PG vs. AC _ Why Change? 
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Ron Corun,Technical Support Manager 
CITGO Asphalt Refining Company 

Asphalt cements have historically been graded by two empirical tests; penetration and viscosity. These tests were developed 
over time, using experiences with asphalt pavements. These tests attempt to repeat past successes, and avoid past failures. 
Empirical tests work well as long as all of the conditions at the time of the test development remain unchanged. 
Unfortunately, this is not true of our asphalt pavements today. Penetration and viscosity tests were developed in an era of less 
traffic and significantly lower pavement loadings. Trucks of yesteryear were limited to 72,000 lb. and rode on bias ply tires 
with tire pressures of 75 psi. Today, truck weights exceed 80,000 lb. and radial tires are inflated to 125 psi. A 10% increase 
in truck weight may not seem significant, but it results in a 40% increase in stresses applied to the pavement. These factors, 
along with the dramatic increase in the numbers of trucks traveling our highway system today, subject our asphalt pavements 
to stresses, which result in rutting and premature failure. 

                Figure 1

Figure 1 illustrates the empirically based penetration and viscosity tests. Penetration measures the depth of a sewing needle 
into a sample of asphalt at 25°C. Viscosity measures the time required for asphalt to flow through a calibrated glass tube at 
60°C. These tests measure the asphalt sample at only one temperature, which do not give any indication how the material 
will perform at the wide range of temperatures the roadway will experience. 

Different crude oils produce asphalts with widely different properties. Many contractors discovered this fact during the oil 
crisis of the 1970's, when refiners used whatever crude was available. Asphalts produced from different crudes may meet the 
penetration and viscosity specifications of a given grade, but perform very differently during construction and on the road. 
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                 Figure 2

Figure 2 illustrates three asphalts from three crudes which meet the same asphalt grade, but perform very differently at high 
and low temperatures.

It is obvious our previous empirical specifications did not relate directly to asphalt binder performance in our pavements. The 
Strategic Highway Research Program (SHRP) sponsored $50 million of research on asphalt binders to relate the 
specifications to actual pavement performance. The new Performance Grade (PG) asphalt binder specifications measures 
physical properties of the material throughout its temperature range. 

                 Figure 3

Figure 3 shows the new PG binder tests at the various temperatures at which they are performed. PG graded asphalt binders 
are graded according to the climatic conditions they will endure in the roadway. A PG 64-22 will perform from a high 
pavement temperature of 64°C to a low pavement temperature of _22°C. 

The PG grading system certainly improves our asphalt binder specification system, and goes a long way towards tying the 
specifications to actual pavement performance. So, what is the difference between PG asphalts and viscosity graded AC 
materials? 
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For some asphalts, the answer is none. Crude oil is a very complex material made up of many hydrocarbons. These many 
materials have different boiling points, and they can be separated by boiling them in a distillation tower. The lighter 
hydrocarbons are drawn off the top of the tower, and the heaviest materials are pulled from the bottom. Asphalt is truly the 
bottom of the barrel. Crude oil containing heavy hydrocarbon material that is rich in asphaltenes makes the best asphalt 
binders. Asphalts made from these crudes easily met the AC grading system and also meet PG requirements. Poor asphalt 
crudes could also produce viscosity graded binders because the specification was wide open, but they may not be able to 
meet PG binder specifications. A survey of asphalts showed the majority of AC-20's met the PG 64-22 specifications, but 
some did not. 

In the past, refineries have treated asphalt as the bottom of the barrel, and have done little to improve production controls. 
Now they must produce an engineered material that meets substantial product specifications. Distillation towers must be 
improved to permit finer control of the cut points at which the asphalt material is drawn off. The PG binder must balance the 
exact amount of heavy material for the high temperature specification with the amount of lighter hydrocarbons to give the 
material its low temperature properties. Refiners unwilling or unable to run quality asphalt crudes and establish exacting 
controls on the distillation tower will have difficulty producing PG graded binders. Some refiners will abandon asphalt 
production altogether. 

Some PG grades will require modification. Conventional asphalts made from excellent crude oil can achieve a maximum 
working temperature range of 92ºC. A PG 70-22 has a temperature range of 92ºC (70+22=92). Lower quality crudes are 
limited to a smaller temperature range. A PG 76-22, with a temperature range of 98ºC, must be modified. 

The original SHRP research was based on conventional asphalts, and the PG specs may not be able to distinguish between 
the performance of various modification techniques that achieve the same grade. Research is continuing in this area, but in 
the interim, many agencies, including PennDOT, are specifying polymer modifiers that have a history of excellent 
performance. 

There is nothing magical about PG graded asphalt binders. They simply represent the better quality asphalts we have used in 
the past specified in a new way, and there are new grades available to handle higher temperatures and heavier traffic. PG 
asphalts give us a new tool to insure our asphalt pavements last longer and perform better. (Reprinted from the Pennsylvania 
Asphalt Association Newsletter) © 1998 by Ron Corun All rights reserved.

 Return to What's Inside

Are All Gyratories Created Equal? 

by Doug Hanson, Manager,  
Southeastern Superpave Center 

The Strategic Highway Research Program has provided the asphalt industry with a completely new way to specify and 
design asphalt materials - Superpave. The Superpave volumetric mix design procedure is based on the use of a Superpave 
gyratory compactor (SGC). AASHTO TP 4, Method for Preparing and Determining the Density of Hot Mix Asphalt (HMA) 
Specimens by Means of the SHRP Gyratory Compactor provides us with a procedure for using the SGC to fabricate 
specimens and AASHTO PP 35, Standard Practice for Evaluation of Superpave Gyratory Compactors, provides us with an 
evaluation procedure to determine if a supplier has indeed manufactured a Superpave gyratory compactor. There are eight 
units currently commercially available that have passed PP 35: Gilson model HM-293 (aka Brovold or TestQuip); the 
original and updated ITC Interlaken (also sold by Humboldt as model H-1700); Pine Instruments models AFGC125X and 
AFG1A; Rainhart; and Troxler Electronics models 4140 and 4141. Data from evaluations of most of these models, if 
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conducted at the South Central Superpave Center, are available at the SCSC web site (http://www.utexas.edu/research/
superpave/). 

But, is it possible for different laboratories to take the same mix, compact it according to AASHTO TP 4, with different 
brands of SGCs, that each passed AASHTO PP 35, and get different results? According to Gale Page with the Florida 
Department of Transportation, the answer unfortunately can sometimes be, "Yes." Prompted by Gale's and others' concerns, 
the FHWA Mixture Expert Task Group (ETG) has drafted a new AASHTO provisional procedure entitled, Standard Practice 
for the Evaluation of Different Superpave Gyratory Compactors (SGC's) Used in the Design and the Field Management of 
Superpave Mixtures. The intent of this new procedure is to identify within- procedure differences that may impact the field 
management of asphalt mixes. During the design and production of an asphalt mix several SGC's may be employed, from the 
mix design to the field quality control to the field quality acceptance to the independent quality acceptance. 

To address if there are differences, we first verify our gyratories meet AASHTO PP 35 and are properly calibrated. Next we 
verify our operators are performing the test according to AASHTO TP 4. Then we split a controlled mix (either laboratory 
prepared or field produced) and compact a series of specimens. During this we record our exact handling procedures for each 
laboratory. A statistical evaluation is performed on the bulk specific gravities of the SGC specimens. If results are greater 
than typical values provided, an evaluation of the handling procedures is performed. Items like handling of mix, method of 
heating, and whether the mix is spread out in a pan or heated in the mold, are compared. If within-procedure differences are 
identified, parties agree on a standard method and repeat the evaluation. If within-procedure differences are not identified, a 
single operator evaluation is performed. 

The new procedure is currently in draft form and is being evaluated by the FHWA Mixture ETG. The ETG plans to forward 
the draft to AASHTO by September. In the interim, if you would like to obtain a copy, please contact either John Bukowski, 
(202) 366-1287, or Thomas Harman, (703) 285-2772. 
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Evaluation of Superpave Gyratory Compactors 

by Doug Hanson, Manager,  
Southeastern Superpave Center 

Experience with the original Pine and Troxler compactors has been good and they are now widely used. In recent months 
other manufacturers have developed Superpave Gyratory Compactors (SGC's). These compactors generally meet the broad 
requirements of the AASHTO specification. 

But, the question that faced potential users was "Will I get the same results with the new SGC that I would get if I purchased 
one of the original Pine or Troxler models?" To answer this question an AASHTO protocol was developed to be used to 
evaluate new compactors. The protocol is entitled Protocol for Evaluation of Superpave Gyratory Compactors. 

The protocol calls for forty-eight SGC specimens to be produced (4 mixes, 2 compactors, 6 replicates). The four mixes 
typically used were designed according to AASHTO PP28 and meet all the Superpave requirements. There are lengthy 
details in the protocol for how the experiment will be run. Basically the new SGC is compared to a Pine or Troxler 
compactor. 

This is a highly controlled experiment. Extreme care is taken to ensure that the variability induced is due to the compactors 
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themselves. Users of any laboratory compaction device should be aware that comparability of results is influenced by such 
factors as operator proficiency, oven size and quality, compactor operating condition, adherence to standard test procedures 
and material variability. 

The South Central Superpave Center at the University of Texas has completed the evaluation of six new Superpave Gyratory 
Compactors. Each supplier has a copy of the report prepared by the South Central Superpave Center. If a supplier with a 
SGC other than the original Pine or Troxler machines wants to sell you a SGC, it is suggested that you require him to provide 
you with a copy of the report. Then, read the report and make a decision as to whether or not you want to purchase the 
equipment. There is NOT an approved list and there will not be one. 

If you have any questions concerning the protocol or its use please contact doug Hanson at (334) 844-6240. The SCSC web 
site is located at: www.utexas.edu/research/superpave/. 

  

 Return to What's Inside

ASTM June Meeting 

Anne Stonex, Operations Manager,  
Northeastern Superpave Center, NECEPT 

The American Society for Testing and Materials (ASTM) held its annual June Committee Week meetings in Atlanta, GA, 
June 14-19. This year is the 100th anniversary of ASTM. A Gala Centennial Event including reception, banquet and 
entertainment was held the evening of June 16 at the meeting site to celebrate the occasion. ASTM is a voluntary 
organization that develops consensus standards for an extensive range of materials, processes, testing equipment and 
procedures. ASTM standards are developed by subcommittees consisting of producer members balanced by an equal number 
of members classified as users (typically agency representatives) and general interest (consultants, academics). Consensus is 
required at the subcommittee level for balloted standards to advance to the main committee level for approval, and then to 
advance for approval by Society ballot. 

ASTM Main Committees D04 on Road and Paving Materials and D08 on Roofing, Waterproofing and Bituminous Materials 
and associated subcommittees (32 from D04 and 15 from D08) met to work on developing and/or revising materials 
specifications and test methods for all types of materials related to bituminous paving, from asphalt, aggregates and tar 
through sealants, bridge decks and pavement markings. These bodies convene twice each year, in June and December, at 
various locations throughout the United States. Twenty-five other ASTM Main Committees and related subcommittees also 
convened during the June meeting. Areas of focus ranged from concrete and masonry to paper, rubber, soil and rock, fire 
standards, fences, electronics and business imaging products. 

Activities related to Superpave implementation included consideration of various standards for Performance-Graded (PG) 
asphalt binder tests and equipment, and for mixture tests and equipment. Subcommittee D04.26 on Fundamental/Mechanistic 
Tests continued development of a standard method of test for Superpave Gyratory Compactors (SGC) by addressing ballot 
results. The pending method is intended to address operations of all types of SGCs. However because so many new devices 
have recently been developed, modifications are needed to address operating differences. 

Subcommittee D04.45 on Modified Asphalt Specifications began soliciting input in December 1997 regarding revising the 
existing specifications for four types of polymer-modified asphalt binders under its jurisdiction to include SHRP 
Performance-Graded (PG) binder parameters. During the June 1998 subcommittee meeting, the attending members indicated 
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that the existing Superpave binder selection protocol and PG requirements currently appear suitable for such products and no 
additional specification is needed. 
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Binder ETG Meeting 

Doug Hanson, Manager, 
Southeastern Superpave Center 

FHWA's Binder ETG meeting was held in Albuquerque on January 28th and 29th. The following presents some of the 
highlights of the meeting: 

Bending Beam Rheometer - There has been a problem getting comparable results using equipment supplied by ATS and 
Canon. The problem has been addressed; some changes in the specification have been made and it appears a special 
AASHTO ballot will be held to move them into the field as soon as possible. The major changes include the supports for 
beams and revision of the software used to capture the loads and do the necessary calculations. You should contact either 
Canon or ATS to get the updated software. Also it was learned that AASHTO and ASTM are working to develop a unified 
specification. 

Pressure Aging Vessel - There has been a problem with entrapped air bubbles in asphalt binders when they have been 
removed from the PAV. This can result in errors in the test results on these samples. A requirement will be put into the test 
procedure to require vacuum degassing of the binder after removal from the PAV. The procedure will consist of placing a 
sample of asphalt in a vacuum oven at 170 ± 5 C for 15 minutes to equilibrate the temperature of the sample. The sample is 
then subjected to a vacuum of 15 ± 2.5 kPa for 15 ± 1 minutes. This will be added to the test procedure as soon as possible. 

Intermediate temperature DSR testing - The results for the intermediate temperature testing with the DSR have shown a 
very high variability - 56% on the d2s. The ETG is very concerned about this and has had a study conducted that looked at 
the plate size and the gap setting. Plate sizes of 8 mm (current size), 12 mm and 16 mm along with 1 and 2 mm (current 
requirement) gap settings were evaluated. The plate diameter is limited by the torque that can be put into the machine. The 
strain rate was reduced to allow the use of larger plates. The results show that the 12 mm plate size with a 1 mm gap setting 
provided a substantial improvement in repeatability. Further testing will be conducted, but it appears the specification will be 
changed to require a 1 mm gap with a 12 mm plate. 

Direct tension - This is still not ready. The test method has been prepared and is approved along with the machine itself. 
Aluminum molds will be required along with a bath containing potassium acetate and water. There was a problem with the 
silicone molds and the alcohol bath affecting the test results, so the molds and bath solution were changed. The ETG, 
however, is uncomfortable with the current specification limits. Dr. David Anderson, Penn State University, will be 
conducting a study to look at the specification limits. He plans to have that study completed by the end of September. A 
machine has been delivered to each of the Superpave Centers and ruggedness testing will be accomplished this summer or 
fall. 

Low temperature algorithm - The equations used to calculate the low temperature grade have been updated using the LTPP 
pavement temperature data. A new computer program for picking grades has been written by the FHWA's LTPP office and is 
being debugged. It is suggested that you contact Monte Symons at the LTPP office, 703/285-2730, to obtain a copy. 
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The next meeting will be in either Washington, D.C., or Baltimore on October 21st and 22nd. 

 Return to What's Inside

De-mystifying d2s 

by Rebecca S. McDaniel, Technical Director  
North Central Superpave Center 

In many reports on the new Superpave test procedures, especially the binder tests, the term d2s is frequently used. (See the 
accompanying article on the Binder Expert Task Group, for example.) Although this is not a new term, it is still unfamiliar to 
many technicians and engineers. Just what is d2s and why are people concerned about it? 

To clarify the meaning of this term, we need to look back at some fundamental principles of statistics, namely the normal 
probability distribution and standard deviation. Luckily for those of us who analyze test data, many sets of data follow what 
we know of as a normal probability distribution. A normal distribution allows us to calculate some very useful properties 
about the data. 

Normally distributed data plots as a classic bell shaped curve (frequency or number of observations versus test values). See 
Figure 1. The peak of the curve corresponds to the average of the data set. The width of the curve is related to the amount of 
variability, or spread, of the data. If there is a lot of variability in the data, the curve will be low and broad. If there is less 
variability, the curve will be higher and narrower. See Figure 2. 

With a normal distribution, we can calculate a value called the standard deviation, which is a measure of the variability of the 
data. Standard deviation is denoted by the Greek letter sigma (s) or s. Variability can arise from the natural variability in the 
materials tested and differences in the test method itself, such as sampling, equipment and procedural variations. 

We use the standard deviation when we look at variability in test results within and between laboratories. The so-called one-
sigma limit (1s) indicates the variability of a large group of test results from tests conducted under similar conditions. More 
specifically, the single-operator one-sigma limit represents the variability in a group of results from tests conducted by the 
same operator on the same material in the same lab using the same equipment. The multilaboratory one-sigma limit indicates 
the variability that arises when different operators use different equipment in separate labs to test the same materials, taking 
care to run the tests the same way. These values reflect the typical variation in test results within and between labs. 

If you are trying to compare test results, you need to take into account the possible variations in materials, sampling and 
testing for each test. A value known as the difference two-sigma limit (d2s) is often defined as the acceptable difference 
between two results. If the test method is conducted properly, the d2s index is the maximum difference between two test 
results that would be equaled or exceeded only once in 20 cases. This value is calculated as the standard deviation times 
2.83, a formula that arises from the properties of the standard normal distribution. See Figure 2. 

The importance of the d2s index is that it gives us some guidance when comparing test results. If the difference between two 
test results is greater than d2s, there is a good chance that an error has been made in the testing. If results between two labs 
vary by more than the d2s index, there is a chance that one or both labs has made an error or that a difference exists between 
the materials tested in the two labs. When looking at relatively new tests such as the Superpave binder tests, the d2s limit 
may help us identify equipment or procedural problems that need to be resolved in order to obtain accurate, meaningful test 
results. 
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For more detailed information on d2s and the associated concepts of repeatability and reproducibility, see ASTM C670, 
Standard Practice for Preparing Precision and Bias Statements for Test Methods for Construction Materials.  
 

 

         

         Figure 1                                                                               Figure 2                                                                               
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National Superpave Research Continues 
to Fill in the Gaps 

Rebecca S. McDaniel, Technical Director  
North Central Superpave Center 

The number of national research projects addressing Superpave issues continues to increase. Although the five-year research 
program that led to Superpave was quite extensive, there simply was not enough time or resources to answer all of the 
questions related to the implementation of a new system. 

The National Cooperative Highway Research Program (NCHRP) is one of the main organizations sponsoring Superpave 
research. (FHWA is another.) NCHRP is a branch of the National Academy of Sciences (NAS) and is funded by 
contributions from all of the state departments of transportation. This sponsorship tends to lead to practically oriented, 
implementable research projects meeting recognized needs for information. Several Superpave-related projects are ongoing 
at NCHRP or are scheduled to start soon. Here is a very brief run down of the current projects. 

NCHRP 9-7 Field Procedures and Equipment to Implement SHRP Asphalt Specifications. This study was recently 
completed by Brent Rauhut Engineering and some of the results were published as NCHRP Report 409, "Quality Control and 
Acceptance of Superpave-Designed Hot Mix Asphalt." This study was designed to establish comprehensive QC/QA 
procedures for the plant and laydown site. The Field Shear Tester (FST) was developed under this study to be used in 
conjunction with quality testing. The Superpave Gyratory is also an integral tool for QC/QA testing. The study also 
developed the framework for a training program to qualify technicians to do the QC/QA. 
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NCHRP 9-9 Refinement of the Superpave Gyratory Compaction Procedure. The objectives of this study are to recommend 
appropriate changes to the Superpave gyratory compaction procedure to further refine the procedure and to extend the use of 
the procedure (or modified procedures) to open-graded, gap-graded and large stone mixtures. The study is currently 
evaluating such things as the effect of short-term aging temperature on mix compaction, effect of mixture depth in the 
pavement on the required Ndesign requirement, simplification of the Ndesign table, need for Nmax and extension of the Ndesign 

table to low-volume and very high volume roadways. Auburn University (NCAT) is expected to complete this research soon. 

NCHRP 9-10 Superpave Protocols for Modified Asphalt Binders. This study, being conducted by the Asphalt Institute and 
Dr. Hussein Bahia at the University of Wisconsin, is intended to provide detailed guidance on how to revise the Superpave 
binder tests and specifications to make them applicable to modified binders. The study will also identify problems with the 
Superpave mixture analysis tests when testing modified binders. The generalized approach being proposed under this study 
involves use of screening tests to categorize a binder as simple or complex; different testing procedures are then followed for 
the different binder types. Phase III of this project is currently underway with a planned completion date of September 1999. 

NCHRP 9-12 Incorporation of Reclaimed Asphalt Pavement in the Superpave System. The objective of this study is to 
develop detailed guidelines for incorporating RAP in Superpave mixtures, including manuals for field and mix design 
laboratory technicians. The study is first investigating whether RAP is just a "black rock" or whether there is in fact some 
blending of the old, hardened RAP binder in the added virgin binder. Following this investigation, the study will go on to 
evaluate the effects of RAP on resulting binder and mixture properties and develop working guidelines for the use of RAP. 
The North Central Superpave Center and the Asphalt Institute are collaborating on the project which will be completed in 
1999. 

NCHRP 9-13 Evaluation of Water Sensitivity Tests. The test method used in Superpave to assess the resistance of an asphalt 
mixture to stripping (moisture sensitivity), AASHTO T283, was developed for 4-inch Marshall or Hveem samples. This 
study is intended to evaluate the applicability of the test and current criteria to 150mm gyratory samples. The University of 
Nevada at Reno is conducted the study, which is scheduled to conclude December 31, 1998. 

NCHRP 9-14 Investigation of the Restricted Zone in the Superpave Aggregate Gradation Specification. This study will 
determine if the restricted zone requirement is necessary by evaluating the performance of hot mix asphalt; fine aggregate 
angularity and the volumetric mix criteria may be adequate to assure performance, at least at some traffic levels. This two-
year study was initiated at NCAT May 1, 1998. 

NCHRP 9-15 Quality Characteristics and Test Methods for Use in Performance-Related Specifications of Hot Mix Asphalt 
Pavements. A contract will soon be awarded for this three-year research project to identify construction-related and as-
produced quality characteristics of HMA pavement that affect long-term performance, and select simple, practical, rapid tests 
to measure these quality characteristics in the field suitable for use in performance related specifications. It is envisioned that 
existing test methods can be used to measure quality and new methods need not be developed. The study will also develop an 
experimental plan for field validation of the proposed test methods, criteria and threshold values. 

Three additional projects are planned and are under development at the current time. 

NCHRP 9-16 Superpave Mix Design Mechanical Property Test. Many agencies see a need for a mechanical strength test to 
be used at the conclusion of a volumetric mix design to provide some confirmation that the mix designed will have adequate 
resistance to permanent deformation. Several efforts are already underway to develop such a test, such as work sponsored by 
the FHWA and the Field Shear Test developed under NCHRP 9-7. This study is intended to determine if characteristics of 
the Superpave gyratory compaction curve can be related to permanent deformation in pavements. The study is tentatively 
scheduled and a request for proposals is expected soon. 

NCHRP 9-17 Accelerated Laboratory Rutting Tests: Asphalt Pavement Analyzer. Many states, especially in the southeast, 
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are working with the Asphalt Pavement Analyzer (APA), formerly called the Georgia Loaded Wheel Tester, to evaluate the 
rutting-resistance of asphalt paving mixtures. The objectives of this project will be to determine the suitability of the APA for 
predicting rutting and for use as a field QC/QA test, and to compare the effectiveness of the APA to other loaded wheel 
testers and a simple strength test. The request for proposals on this project was posted in mid-August. 

NCHRP 9-18 QC/QA Procedures for Superpave Mixes. This study will follow-up on the results from NCHRP 9-7 and 
further evaluate the Field Shear Test (FST) device. Specifically, the study will evaluate how specific mix types and 
volumetric properties affect FST-measured shear properties, modify the prototype FST, if required, and develop a draft test 
method and guidelines in standard AASHTO format. More detailed information on all of these projects can be found at the 
NAS website (http://www2.nas.edu/trbcrp/nchrp5/). 
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Advanced Binder Testing Workshops 

Mihai Marasteanu, Research Assistant  
Northeastern Superpave Center, NECEPT 

In late 1996, the North East States Materials Engineers Association (NESMEA) sponsored a regional round robin experiment 
to evaluate the repeatability and reproducibility of dynamic shear rheometer (DSR) measurements of asphalt binders. This 
effort was prompted by reported problems with a particular make and model of DSR equipment. Northeast Center of 
Excellence for Pavement Technology (NECEPT) prepared and shipped sets of binder samples and instructions to the 
participating public and private sector laboratories, compiled and analyzed the results returned, and in October 1997 
submitted a draft report on the study to NESMEA. Results indicated that both the repeatability and reproducibility of DSR 
measurements were generally unsatisfactory, regardless of manufacturer, and that overall improvements including additional 
technician training were needed. Some manufacturer-specific problems were also identified. 

Based on these results, it was decided that current binder testing practices should first be identified and improved if possible 
before conducting a second round robin. The scope was expanded from only the DSR to SHRP Performance-Grade (PG) 
binder tests in general. The PG binder test procedures and equipment are relatively new and still being refined. Operational 
differences exist among various equipment models. Two Advanced Binder Technician Workshops were held in January 
1998: one at the Connecticut Advanced Pavement Laboratory (CAP Lab) at the University of Connecticut, the other at 
NECEPT at Penn State University. NECEPT, CAP Lab, the Northeast Asphalt User/Producer Group, and FHWA's Office of 
Technology Applications sponsored the workshops. These were not intended as training sessions but instead were designed 
to establish and critique the demonstrated techniques and procedures. 

NECEPT and CAP Lab selected the participants at the respective workshops (12 technicians at each) from a list of skilled 
and experienced applicants to ensure that, as best possible, different equipment, laboratories, and private and public sectors 
were equally represented. Before attending the workshops, each participant was sent a questionnaire and a set of samples to 
test by both DSR and Bending Beam Rheometer (BBR) to provide a datum from which to evaluate the respective procedures. 
Equipment manufacturers were very cooperative in bringing additional models of test devices for use at the workshops to 
cover the range of equipment customarily used by the respective technicians. Each participant demonstrated and discussed 
the techniques used for the respective instruments in their lab(s) to allow discussion of differences within the framework of a 
common, hands-on experience. 

Specific items addressed at the workshops included: review of the test methods in general; recent procedural developments 
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that may improve the repeatability and reproducibility of results; comparison of participants' test results. A report on the 
findings and conclusions of these Advanced Binder Technician workshops is currently being prepared by NECEPT. A 
second round robin study is in progress, as part of the continuing coordinated efforts by NECEPT and CAP Lab to evaluate 
and improve repeatability of PG binder testing. Accuracy and repeatability of test measurements must be established in order 
to address binder QC/QA issues and validate Superpave binder protocols and specifications. After the test methods are 
finally established, a future goal is to prepare a generic testing guide, a practical "how-to" handbook for technicians that 
complements the standard PG binder test methods. 

Mihai Marasteanu organized the workshop sessions held at NECEPT and Jim Mahoney was responsible for the sessions held 
at CAP Lab. Dr. David Anderson, Jim Mahoney, Mihai Marasteanu, and Karissa Mooney made workshop presentations. 
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AUTOMATING COMPACTION QUALITY CONTROL 

by Dr. H. Randolph Thomas, Professor,  
Department of Civil and Environmental Engineering  
Penn State University

                          

                         Research at Penn State seeks to automate compaction quality control 

Researchers from the Departments of Civil and Architectural Engineering and the Applied Research Laboratory at Penn State 
University are collaborating with Ingersoll-Rand Corp. and the Ben Franklin Partnership to develop a system to 
automatically evaluate, in real-time, important quality control parameters of paving operations. The parameters to be 
evaluated include the number of coverages, mat temperature, compactor speed, and pavement density. 

A central component of the system is a global positioning system (GPS) unit mounted on a DD-90 and DD-110 Ingersoll-
Rand compactor. Various GPS units were tested and one has been identified that provides ±2-5 cm accuracy for around 
$5,000. The GPS receiver locates the position of the compactor at one second intervals. This location is transformed into a 
footprint area based on the configuration of the compactor. As the compactor moves, the area is mapped and as more 
coverages are made over a particular area, the color varies to denote the number of coverages. Thus, it is possible to compare 
the actual compaction to the contractor's quality control plan. Since this is done in real-time, it is possible to take corrective 
action before the mat cools. The speed of the compactor can also be easily calculated. 

Since the GPS unit determines its point location, it is possible to incorporate other sensors in the system. One such sensor is 
an infrared thermal sensor. This sensor determines the temperature of the pavement, and through an on-board computer that 
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is under development, integrates this information with the GPS position where the temperature was recorded. 

The researchers are also developing an automated density meter that is based on the vibratory response of the compactor. The 
theory is that as the pavement becomes more dense, there are more vibrations imparted to the compactor. Various measures 
of vibration have been tested, and preliminary analyses indicate that the density can be estimated to within ±2-3 pcf for both 
Superpave and Marshall mixes. Figure 1 shows the relationship between the acceleration measured in dBs and the density 
measured by a nuclear density gauge for a test site in Pennsylvania. A prototype system will be completed in the fall of 1998, 
and thereafter, field trials will commence. 

            Figure 1

When the system is operational, information will be made available in three locations. First, pertinent data, including the 
number of coverages (color-coded), temperature, and density, will be provided to an on-board monitor, in real-time, so the 
operator can better control the operation and take corrective action as the work is in progress. Density and temperature data 
can also be shipped in real-time via wireless connection to an inspector standing beside the roadway holding a hand held 
device. Lastly, the data can be transmitted to a remote terminal in the job trailer where it can form a permanent record of the 
compaction operation. Maps can be produced of the number of coverages, mat temperature, and density. 
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WebSite: http://ce.ecn.purdue.edu/~spave/  
 
The National and Regional Superpave Newsletters are published three times a year and are coordinated by the North Central 
Superpave Center.  The NCSC is administered by the Joint Transportation Research Program at Purdue University.
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