NCAUPG GENERAL MEETING – JAN. 17-18, 2001

Welcome by Christine Klika, Commissioner INDOT


Change in conduct of business: building mode shifted to rebuilding.  Fundamental changes in DOT: customers are different from what they were (no delays, constant traffic access and movement without restraint).  Traffic maintenance now will dictate a lot of what is now done in the field.  Used to have 6000 personnel in  INDOT: now have 4800.  Scale of expenditures has increased geometrically in annual program.  Societal changes impacting contracts as industry looks ahead to future products and new anticipated developments.  Single biggest issue facing DOT in immediate future is staffing and personnel.

----------------------------

New TRB Committee for Superpave Implementation and Superpave Update – John D’Angelo 

Superpave Program 2002 – Support team now taken over by NCHRP.


What do we want to see?  Superpave has changed a lot in the past 10 years.  In 2005 want to address modifiers and their issues, want a simple performance test, in the models system want them fundamentally based and initial validation.  Today – modifiers coverage by testing?, no simple performance test yet, and no models system yet. 


Still need fatigue characteristics addressed.  Need to address modifiers because today, about 15% of the systems are using modifiers and use will increase.  R&D, validation, recommendations and AASHTO actions need to be pulled together.  The support team recommends that: continue the TRB Committee funding,  mix/agg ETG funding and binder ETG funding.  New research starting:


90-01 Superpave mix protocol refinement/field validation  $1,000k


provided  DOTs with independent and unbiased mixture technical support.


90-02 superpave binder equipment and test procedures refinement and field validation


90-07 understanding the performance of mixtures with modified asphalt binders


SP-01 adaptation of Simple Performance Test for measuring moisture damage susceptibility in superpave mix design method


SP-02 moisture sensitivity testing of asphalt binders and mastics


Projects that may appear in 2002:



SP-03 development of a models validation experimental plan (contingent)



SP-04 refinement of consensus aggregate standards (contingent) to be developed and look at aggregate critical nature .  Current efforts are tied to empirical torture tests.



SP-06 construction of simple performance tester (#1 priority of State DOTs) and focus on rutting (looking for an off the shelf item)



SP-07 materials characterization test (NCHRP 9-19 models and follow up NCHRP 9-24 will develop prototype equipment



SP-08 ruggedness and P and B of new superpave tests (IDT, simple performance, pull out test, and modified binders)



SP-09 National conference in 2003

? Last year there was a five year plan – what is happening with goals and progress?


The Superpave System -Where Does the Future Take Us?


Performance related binder and mix specs, and mix analysis tools were the goals of SP and we are still striving to meet those goals.


Goal #1 mix design completed by 2003. Recommended binder type and mixture based on anticipated environment, loading conditions, and layer location.  Environment and loading considered.


Goal 2 Performance predictions available by 2005.  Predict the ability of mix to withstand loading and moisture susceptibility.


Goal 3 Integrate the binder and mix requirements into a performance based quality system


Goal 4 Superpave to be fully understood by public and private sector engineers, technicians, and contractors through continuing training and outreach programs by 2005


Goal 5  Integrate the superpave models with a fully mechanistic pavement structueral design system


Binder ETG will continue to review and evaluate the specs and test procedures to improve them.


Continuous support to the State: training, ruggedness, development


Superpave + specifications being looked at to identify rheological properties of binders to improve on connection of engineering properties to performance and be able to specify accurately.  These would truly identify what is in the asphalt.


Superpave  mix ETG continue to look at :  fine agg SG test (90-05 Agg Gravity Procedure production version under development).  Measure reflectivity of moisture by IR beam – getting repeatable results.  Doesn’t depend on aggregate shape.    Gyratory comparisons being done and results after 30 tests are in.  Angle validation test device available soon.  Looking at the internal measuring of shear within the mold of the gyratory.(U. of WI and NCAT have devices).   FHWA field lab still available.   


Superpave performance models – Proposed Changes to the Long Range Plan for 2005-------- Concurrent development of models and 2002 design were underway.  The original plan was to be completed  about 2002-4 and has now slipped to 2007-8.  Looking to combine models and have product by 2004-5.  This will provide the next generation of multi-use, mechanistic HMA performance models developed with minimal duplication of effort.   


Absolute requirements of test (simple performance test)



Complimentary test to superpave volumetrics



Uses gyratory compacted specimens



High correlation to rutting/fracture



Identifies inferior mixes


Recommendation : look at complex modulus and flow time (creep test), fracture and thermal 


Look at roadway densities and contrasting stone skeletons:



Lift thickness does effect compaction by using recommended lifts of 3-4 times the NMA size.

Using X-Ray tomography system to take pictures of what is in the specimens with aggregate, air voids, and asphalt binder to compare gyratory specimens and field cores.  Also look at vertical distribution of air voids in gyratory specimens and field cores.  Permeability said not to relate to air voids.(?)


Look at tenderness of mixes, moisture impacts and field studies on moisture at the plants.  Procedure developed to produce mix with 2% moisture in mix.

Plan to complete the current system by 2005.  But this will not mean the end to questions and concerns to be addressed.

------------------------

NC Superpave Center Update – Becky McDaniel


Training


Research


Communication


Evaluation of equipment/protocols


Involvement on national level

-----------------------

Binder Issues – Gerry Huber


Fatigue has not yet been addressed.  Modified binder production has been address for safety but not constructability.  Early rutting with modified asphalts no address yet and late fatigue failure not yet addressed.  Cracking has been addressed with modified asphalts.

Where are the Superpave Binder Specifications Headed?


Binder spec was aimed at solving specific problems, fatigue cracking and low temp cracking.


Use of modified binders in 2000 was 15% and projected to be 20% in 2005.  Looking at a fundamental shift in modified asphalt use.


What will we see in future?  Will be using the same equipment as we have today (DTT to be added).  There may be some new pieces of equipment for binder evaluation or aging.  Short term aging for modified asphalts is sometimes a problem.  A uniform thin film is needed to age binders properly and modified binders may creep out of the bottle or clump up.   Looking at “German rolling flask aging:”.  Test to evaluate the storage stability of modified systems is anticipated (don’t want thermal degradation over time and don’t have a piece of equipment at this time to evaluate this).  U. of WI developed equipment that mimics the plant asphalt storage tank in order to test for stability.


Thermal stress compared to strength (pavement cools and wants to shrink).  Tensile stress builds up in the pavement due to friction and end constraints.  There is a certain tensile strength where the thermal stress overcomes the thermal strength and failure occurs (need to evaluate single occurrence and multiple occurrence scenarios).  


Proposed MP1a Specification – Repeated cycling of heating and cooling reflects modified asphalt performance which is different than neat asphalt as indicated under the current MP1.


Study same mixes and their performance with different binders in Nevada.  Two binders grade as 64-22 but show different performance whether using modifier or not.


Use of PG modified specs in 5 states (MI, OH, IN, NE, and begin in IA) in the NCAUPG.  5 states use straight PG spec binders.  


Looking at influence of Phase angle on proposed specification Values for Binders with G* = 1 Kpa.  AT phase angle of 90 degrees G*/Sin D=1 and as as delta (phase angle) decreases the G* /Sin D goes up and rut resistance increases.  Some new high temp properties that are being considered instead of G*/ Sin D better reflect the influence of  the modifier.


Fatigue = G*Sin D, is not a strong correlation although this is used for fatigue measure/evaluation.  Fatigue behavior of binder is dependent on amount of force and deflection (if measure dissipated energy , i.e. amount of deflection and force combinations as developer of bond breakers leading to fatigue  D there is a different answer dependent upon the force/deflection combination.  There is however, by measuring dissipated energy a single curve of force and energy applications containing the same material reaction .  How to test this?  Project 90-07 should address this.  


Future specs will include only minor changes to current specs in reflecting modifier impacts/properties.(just trying to fill the holes in test result implications). 

? Fatigue rate versus hydrocarbon shear rate and recovery?  Binders will recover if allowed to sit without further loading.  

How was dissipated energy measured – DSR controls movement and force to cause deflection and look at changes in hysteresis loops of the rate of change of the force and resultant deflection.

-------------------

Binder Round Robin Testing – Tom Brokaw, WI DOT


Want to start looking at the “outliers” on a real time basis.  Number of outliers increasing in some cases and propose to notify outliers on timely basis to see if can identify what is wrong.  Have participants beyond the 6 state group including AMRL participation in our round robin.  Round robin results are published on the NCSP Center web page.  Calculation errors noted in a lot of the outliers.  Initially there was a lot of concern with the low temperature tests and there is a reflection of improvement and stability in results as a product of this concern.  Comfort level of participants in the round robins has increased, for both suppliers and States.  AS new tests come on board, would like to include them in the round robins as they are incorporated in the testing system.  

? Increased variability over the past several years?  AMRL variation greater than the NCAUPG participants in the WI round robin.

---------------------------------------

National Report on Performance of Superpave Projects – E. Ray Brown, NCAT


What can we do to improve Superpave?  44 projects evaluated nationwide (most looked at in 1998).  Tried to pick most of the lead states.  Look at cracking, rutting. Joints,etc.  Didn’t expect to see a lot of failures/problems.  AZ, CO MO NY FL VA IN and WI evaluated.  One state designed to 5% air voids and all others designed to 4%.  Most pavements looked at were only 1-2 years old.  22 projects with 0 rutting and 11 with 1-2 mm, 7 at 3-4 mm, and 4 > 4 mm.  Some pavements with heavy traffic and some not.  Cracking at time of survey:  none for 30, reflective cracking for 5, 3 with fatigue cracking and 6 with other cracking.  None had cracks closely spaced.  Cracking with coarse graded mixes shows a greater problem than for fine graded mixes.  Segregation at time of survey : 28 none and 10 with segregation.  Tight longitudinal joints on 30 projects and open on 8 projects.  If totals not 44, some were overlaid with friction courses.  Surface texture good on 35 and 3 were non-uniform.  


Rutting doesn’t appear to be a significant problem at this time (no major problems).  Rutting can be explained in most situations.


Longitudinal joints need to be improved.  Coarse mixes and modified asphalts increase the difficulty of getting a good joint.


Several pavements had some cracking , mostly reflective.  Coarse mixes tend to look dry.  Feel that modified asphalt use more desirable for coarse mixes than fine mixes.


Several pavements contained roller marks.  Sometimes a problem with rollers and tender mix temperature windows.  Need to roll according to mix results desired.


Texture was generally good


Permeability was a problem on some pavements.  Segregated areas dry out last with a rain.  


Proposed method to improve performance:



Improve density in mat and joint: spec requirements can operate against you if uninformed changes made, nuclear gage use procedures rather than core use, permeability testing needed (for a given mix, voids and permeability match, but not across the board for all mixes with a correlated value).    


Verify Ndes for gyratory compaction:  there are differences in machines and need to verify gyration angle under load.


Develop performance test.  What about tonnage between now and 2005 when the performance test is anticipated?


Three round robin tests done with gyratory compactors: from first to third machine Gmb went from 2.457 to 2.442.   Difference between the lowest and highest air voids was 0.6%.  Indiana Oct 99 difference between lowest and highest was 0.57% and when done in May 2000 the difference between lowest and highest was 0.4%.


? Is there a standard test for permeability? 

Not nationally at this time.  ASTM MAY HAVE one within a year.  


?How is it run?  

Field device holding water and measure drop in cylinder water surface due to gravity flow.

-----------------------------------------

Survey of Agency and Industry on Asphalt Issues – Firooz Zhandi, INDOT and Dan Brown of Phend and Brown Inc.


Firooz Zhandi – agency issues:  survey to determine the status of Superpave implementation, identify issues requiring more attention


Where is NCAUPG going in future?  Advise all to “Stay the course”.  Problem solving /research group benefits.  


NCAUPG interest in future:  performance testing , PRS, agg requirements, research implementation , construction , education/training at the local level, status of superpave on a national basis.  Work with states to improve superpave.


Dan Brown – industry issues:  survey sent out.  

Project design: minimum lift thickness impact and number of mixes specified




Substitution of higher  ESAL mixtures for lower ESAL mixtures allowed in some states to reduce number of mixes




Intersection mixtures – concern with performance at intersections (about ½ of states consider doing something different at intersections)


SP mix design: number of binder grades can go from 3 to 12 – fewer grades desirable  and reduce requirements for more storage tanks at the plants.  Availability of fine aggregates a problem for 80% of those responding.  Moisture sensitivity test (no one likes T-283) is a problem.  SMA surface courses (seems to be a highly durable product and don’t have density problems as with other mixes).


Production: certified HMA producers moving suppliers more to manufactured product status and additional equipment needed (more binder tanks, more cold feed bins, and more lab equipment required)


Mixture adjustments based on QC tests a normal procedure now.  


QC tests used in acceptance decisions: need to be aware that there is a great pressure to adjust the QC test results through adjustments in QC to make the QA come out right.  


½ states use a volumetric property for mix acceptance: need to consider changes in agg specific gravity.  Need to monitor agg SG during production.


Incentives for mixture properties: 40% have incentive on air voids, 20% on VMA and 1% on AC content.


Laydown:  QC plans for laydown work well, tender mixes/tender zones reported by most states and contractors in getting density – need to recognize early and adjust rolling pattern/mix.


Roadway sampling used in over ½ states for various properties:  where used for volumetrics must recognize that there is difference between plant and road – this is challenge to industry.


New equipment for laydown:  contractors have gone to heavier rollers and MTV use increasing.  Thermal segregation being recognized.


Density requirements: several at 92% of MSG, several at 93% MSG, some 94-96% - experience of industry is that 93% difficult to get for surface mixes.  


Incentives for pavement properties: 2/3 of states use incentives for density and smoothness.

Other Issues:  Technician training and certification and reciprocity need.  There is a skill shortage.  Standardized test methods state to state and within state needed.  Adaptation of superpave for local government low volume roads needed.

--------------------------------------

Performance of Superpave Projects in MN since 1996 – Shongtao Dai, MnDOT


Mn started SP in 1996 – two projects


15 projects in 2000


SP mix cost 37 and traditional mix 32$/ton

Evaluate SP performance and cost comparison vs performance was purpose of survey.  Have done both bituminous over concrete and bituminous over bituminous projects.  Annual crack survey on a 500 ‘ basis, friction tests if possible, distress survey using PMS, FWD tests and review in place air voids, etc.


I-35 Type 61 mix with SBS vs Superpave mix with SBS


MNRoad – 3 cells with SP mixtures using 0.3-1.0 million ESAL mix design.  All cells with same structural design and only change PG grade of binder from PG 58-28 to 58-34 and 58-40 in the cells.  Had effects due to binder in Mr measured.  Highest rutting occurred in the 58-40 but not sure why or where initial is coming from.  


Compared also on overlay the use of SP mix vs 2350 mix which was traditional MnDOT mix.  Little difference in cracking length but crack severity greater on 2350 mix.  Like the BOB mixes, the density increase under traffic occurs in the top lift of pavement and not in the next lower lift.  Don’t know why but got lower cracking on non-sp mix with BOC than with SP mix.  Got little difference in cracking with 64-28 compared to 64-22 in 2” mill and overlay project.

Overall performance of SP jobs is good.  Majority of compaction under traffic occurs in top lift.  From MnRoad mix with 58-40 shows higher strain.  Fro same gradation mix with 58-40 has a lower modulus than those with –34 or-28 binder.  For overlay project currently pavement with polymer modification performing better

? In mechanistic empirical structural design what are the temps used to determine the modulus?  

With stiffness data at different temps can traffic be identified with the time temp progression in real time to evaluate rutting and temp/traffic.?

---------------------

Technician Certification and Reciprocal Agreements – Laird Weishahn, NE DOR


4 state agreement on HMA test procedures and mix design training.  This past year decided in NE to do training in house and designed a course to do so.  Trained 6 technicians at a time almost on a one to one basis in NE.  Looking at mix properties and volumetric analysis.


Training material is a step by step process for test methods as outlined by practicing technicians.


Use computer program for all contractors to enter mix data and send to central lab electronically.  


Use IA in conjunction with training of personnel also.


Accuracy stressed.


Have reciprocal agreement with 3 states in midwest.  Also accept other state certified technicians outside the midwest and the 4 state agreement.  


Encourage other states to look at a similar system/approach.  

---------------------

Moderator – Wayne Teton, NE DOR

Superpave Models Development – Dr. Ramon Bonaquist, Advanced Asphalt Technologies

NCHRP 9-19 Progress Report, (standing in for Matthew Witzak, Arizona State Univ)

Phase I history – began 1995 and end in 2003


Take models from SHRP A005 and identify needed corrections/modifications and recommend enhancements

Phase II 

Implement corrections and get models our for use


Report thermal cracking model good, corrections needed for load associated models for rutting and fatigue cracking


Substantial revision to Phase II work made



Enhancement and calibration of thermal cracking model



Recommendation of simple performance test



Develop an advance material model for asphalt concrete

1998 funding issue at FHWA

NCHRP took over.

1997 key members of superpave models contract team selected for flexible pavement part of NCHRP 1-37a

Emphasis placed on linking two projects of thermal cracking model and simple performance test

Further development in future projects of structural and PRS

New algorithm for thermal cracking model developed

Work essentially done and to be included in 2002 design guide

Simple performance test  - candidate test methods identified (existing technology) – conduct lab study – choose methods – develop guidelines and criteria – evaluate using field performance data.

Want reliability to identify inferior mixes, variability, sample preparation time low, and testing time low (total < 8 hrs)

Compliment superpave volumetric design, use gyratory, high correlation to rutting/fracture , and identify inferior mixes.

Tie to pavement design

80 parameters looked at and correlated to field test tracks

Look at correlation coefficient and date ranges

Triaxial test selected (modulus, repeated load and creep)

Clear tie to 2002 Design Guide with rational limiting stiffness criteria, indicator of fatigue cracking

Specimen size disadvantage – sawed and cored from oversized gyratory specimens (some SGC acan’t accommodate increased size core.

Coefficient of correlation 0.90 and Se/Sy 0.35

Fracture correlation poorer than rutting

Now need to develop criteria for acceptable performance (loading and environment) and validate the criteria using in service pavements

Pavement temperature and limiting stiffness for traffic given identifies rut resistant stiffness need.  Use stiffness criteria then in mix design.

Advance materials characterization to recommend a comprehensive constitutive model for asphalt concrete to serve as basis for the development of the next generation pavement performance models (permanent deformation, fracture to identify tests). Model requirements applicable to wide range of temps and loading rates, simulate full range of AC responses

Model evaluation criteria to include predictive accuracy, implementation practicality, and two tier evaluation approach (best shot using all calibration test data and constrained  approach.  All work elements are underway and hope for final model selection by December 2001.  For verification study need to develop rudimentary software to predict pavement performance, perform sensitivity analysis, and compare predicted and measured response.

Thermal fracture model will be included in design guide and NCHRP 9-29 to get first article equipment, ruggedness testing and purchase.  Superpave mixture analysis in 2005 using design guide for flexible pavement models and NCHRP 9-23 and 9-30 with mix analysis  system and validation .  /Still doesn’t include reflective cracking . Advance material model to follow.   

-------------------------

Superpave Gyratory Compactor Validation Kit – Tom Harman, FHWA

Gyratory first used as lab design tool then use in field to measure Gmb and assess compaction

If future will also use for specimen fabricator for simple performance test

Critical that all gyratories compare.  F test and student t test (there is a measurable bias between the two compactors.  On average the one unit’s Gmb is 0.005 higher

Routine maintenance and calibration was performed.  We are seeing measurable differences in the field. Some differences as high as 1.5% air voids.  Brought in industry manufacturers for workshop and discuss issue of comparison and develop recommendation for the mix and agg ETGs.  The angle drives the compaction.  When look at angle of gyration can get measurable differences in air voids with angle change.  Began with 0.4% AC = 1% air void variation and worked angle tolerance to 0.02 degrees. In the standard how parallel do the plates have to be and how much perpendicular must be present in the mold?  Use an LVDT, with no load cell needed to measure wall angle, include a data acquisition system and temperature sensor system to sty within the range of the LVDT  temp impact.  Put device in the mold and load with asphalt mix (want to try to get 115 mm specimen in compactor but not all will accept this amount so try to get as much as can).  Measures angle throughout the gyrations (60) and gives statistical data.  Initial field trial in Indiana.  Cost of kit is less than $30k.  The more mix in the mold, the more the angle comes down.  Currently AASHTO provides two standards for assessment and calibration.  Both models investigated have passed PP-35 and according to manufacturers tests, PP-4.  IN gyratory had slightly higher angle than 1.25 and contractor had angle of 1.10.  Ran 180 specimens in 7 days.  Looked at Servopac machine angle variations.  Kit in the mold compared to machine setting was almost one to one, with addition of mix the angle is reduced somewhat internally.  From this data should be able to come up with tolerable limits.  Future validation will be based on an angle of gyration  of 1.25 degree measured dynamically. This will result in larger tolerance +/- 0.04 degree with std. dev., 0.03 degree at over 100 gyrations and 115 mm compacted specimen?  Upper and lower plates are considered parallel.  How validate the validation device (NIST assessing uncertainty, the current kit +/- 0.024 degree uncertainty, but one has been built with less uncertainty).  Moving toward NIST traceable measuring device.  What to do with variation of core dimensions for simple performance testing?  Will set upper and lower angle different using beveled ram plates provided to artificially create specimens, check with tomography to see volumetric grading variation and run simple performance test to see variation in results.  May end up with device specific limits in upper and lower angle.  The more we look at this the more the imperfections that will be found, but on the way to improvement.

How many samples required for process (probably six to verify).  When will manufacturers include in their calibration procedures?  Troxler’s molds won’t hold as much material as Pine.  Each type will have to address according to their device.  Don’t know if need to set by mix type (NMAS), Mix ETG meeting in Spring and hope to be able to use by this summer.  AL and MD moving aggressively to be able to use ASAP once data acquisition and validation completed in field.

? With all gyratory and mix reviews done and have good correlation with states and others and now will show differences in devices – result not correlating?  Then what?  Some lemons are coming off the assembly lines for gyratorys and some go to state and some go to contractors.  Won’t be able to address all the lemons and for the most part this is where all the complaints and problems have come from.  

As get closer to 0 air voids, slope of gyrations vs air voids changes (steeper) so have to look at data at 4%(past data was at 3%). 

? Why pick 115 mm plus device height rather than 115 mm total with device?

Found that the mix is what is pushing against the spring (lvdt) so want as much mix as possible to avoid drop off in angle.

----------------

History and Status; Agency and Industry Perspectives on Incentives, Compaction and Density – Dave Andrewski, INDOT Moderator


Jim Hervon , JH Rudolph & Co.

Perspective on incentives in Indiana.  6 contracts in 2000 with incentive pay, and included volumetric requirements.

Vma – 15%

Bider 20%

Air voids 25%

 Density 40%

Placing and compacting 19 mm intermediate mix.  

Tolerance vma =/- 0.05, binder /- .02, air voids =/- .05  and density 94% MTD (all with 5% bonus possible)

Sampling done behind paver.  Will need to teach people how to place, take sample and treat samples.  Segregation behind screed will show up on plates.  Plate samples leave less than desirable results in the mat behind the paver.  Cores are also destructive.  Crews must be able to repair the sampling correctly, train the crews.  Only 9.5 mm mixes showing compaction problems.  Other mixes can be handled.  9.5 mm changes constantly throughout the day.  What is involved in compacting superpave?  Have to know and train accordingly.  Materials selection, plant knowledge, supplier uniformity and constant delivery flow, mix design, plant operation and moisture control in drying, storage control of binders. Loading trucks, truck operations, shuttlebuggy operation, paver maintenance and segregation from paver.  Roller choice and operation.  QC knowledge.  Crew coordination.  Compaction before cooling.  Address these and then may get bonus.  Smoothness also must be addressed – have had to use up to 3 vibratory rollers.  

Pay factors in 2001  to be shifted slightly.  Problem areas on the year 2000 projects seemed to be in the air voids.

Original spec bands were tightened by about ½ for the incentive projects.  Bid prices will come down in future and agency will get better product.  It was a challenge and we worked harder on project and in preparation for projects but believe the incentives are the way to go.


Don Popejoy, Ritchie Paving, KS

First superpave projecct bid was in 1998.  Contractors love incentives and hate disencentives.  1997 in KS went to QC/QA and incentives and superpave all at one time.  

First couple of years 60% of all lots got compaction incentive and 86% of lots got some incentive (set incentives limits and spec too low due to all the changes being done at the same time) and recognized that needed to raise the bar.  This has been done but not enough data on results yet.  All the incentives mean nothing unless there is an increase in product life.  Now seeing a lot of quality indicators on current projects in how the crews and superintendents operate during the paving.  Think that maybe for below the RZ mixes, pneumatic rollers will have to come back in order to get the density since the aesthetics of tire marks is a small issue compared to density.  Now have increased use of nuclear density devices throughout the day.  KS uses nuclear gages and cores but nuclear gage use on thin lifts of superpave mix is not effective.  If hope to use data for PWL, will have to find a better way of measurement.  


Todd S. Colberg, Payne and Dolan, Inc. WI

Learning experience in early days of incentives.  Success in asphalt pavement starts at the aggregate production stage.  Compaction, mix properties and ride quality incentives.  Up to 10% incentive available, but disencentive is removal.  Binder meets spec, vma meets spec, and lot average absolute deviation doesn’t exceed tolerances.  Density and compaction;  4 random 6” cores for each of 3 lots.  If 75% of lot core density > 93% of Gmm then get incentive or minimum of 75% of lot core densities >94% then higher incentive paid.  (3 vs 6% incentive).  Lot averages < 92% then 10% reduction.  

12 6” cores (small amount) sample represents x k tons.  Where do we go from here – need to go to performance specs.  Performance is the issue.  Bidding specs require cook book limits and restrictions.  Let the contractor become the experts when it comes to performance contracts.  Let the contractor have the right to choose products, materials and methods.  


Erv Dukatz, Mathy IA-MN-WI

Economic issue

Who will test when where and how.

Will get best product possible for the money provided. 

The best quality pavement based on the specifications and money provided.

The plant operation control is critical.

Accountability is not solely the contractor, all the participants share in the spread of blame. 

What does the customer want – define that and incentives are great.

How much is the customer willing to pay?

When will the product be measured?

Who will be testing the product and where will the testing be done?

-------------

History and Status; Agency and Industry Perspectives on Warranties


John Volker, WI DOT

Don’t care, as a state, how the mix is made when using warranty.  1994 told to cut down on state cost of staffing and delivery costs so development of specification begun and did three projects in 1995.  What have we learned?  Performance and quality – warranty projects are out performing conventionally built projects of equal age and are innovation catalysts (MTV use, gorilla mix, sand interface, rubblizing, longer paving season, traffic management, and modified binders).

Contractors not using Marshall design.  All asphalt pavement projects will be considered for warranty in the new century.  Decision on warranty will be made at the District level.

Extended warranty periods will be considered (go to 7 years to 10 years).  Incentive pay for exceptional performance.  May be able to buy out projects that show early betterment vs age and eliminate bonding continuation from reduced time basis?  

Innovative bidding possibilities (alternative bids).  New performance measuring technologies (APA, ALF, etc).  Creative project management (accounting, longer warranty period, maintenance costs, buy outs, etc.).  Small quantity warrantees (ancillary pavement included).

Working on HMA ride models comparing psi and age from the pms data.  So far, the warranty data is showing a significant improvement over historical performance.  Want to do benefit cost analysis on information.  Why such an improvement? (contractor’s put their “A” teams on the projects and material uniformity is improved).  LCCA – conservatively speaking can pay 7% more for warranty work and still get Present Worth desirable.  Want to go to 80% warranty work in the coming years.  What’s left after warranties?  Design Build?  And beyond?  Conclusion: warranties are here.


Chuck Van Deusen, MI consultant

WI several years ahead of MI.  MI began warranties about 4 years ago.  Legislature demanded warranties of 5 years.  MI went to materials and workmanship warranties (build the way the state said to build it).  A good first step but think that enforcement at end of 5 years will be difficult when try to compare design and in place volumetrics.  Some areas still subjective.  Think that ride quality, rutting and cracking can be the basis of a PRS.  Should be able to cut ride quality in half.  If build smooth to begin with, you will have to do all the other needed steps for quality to achieve this.  Feel that the performance warranty should be within state mixes.

?What is being measured in WI and MI for warranty:  MI working with DOT on performance specification.  Rutting, raveling, cracking.  WI uses 13 different thresholds that cannot be exceeded: flushing, rutting, raveling, cracking transverse and long.   Working with spec now to see if can reduce the number of thresholds measured on a yearly basis.


------------------

Report on Technician Workshop – Erv Dukatz, Mathy

5 sessions in workshop

Mix design, constructability, binders an testing, gyratory compactors, QC

Ranges of discussion- how many times contractor failed and how many time the state failed in their work.  In the hall talking outside the meeting room the distribution was thought to be 50% for each.

Mix Design: Low volume roads – change Ndes to keep Marshall design voids or  change Ndes to keep Marshall design AC content.  One state IA changed gyratory limit, WI changed Ndes to keep 4% air voids but lowered gyration level to keep same AC %.  Use of  Nmax or back calculation from Ndes.  Change Nini to advisory or 91.5 of TMD recommended.  SGC dwell for AMRL inspection use otherwise use as manufacturer delivered (DOT response) – this is scary, need to go back to lab and follow correct procedures.  SGC is compactor of the future.

Mix design - represents the starting point, representative samples needed, vma (technicians feel that plate samples are safer than from truck).

Durability issues – aggregate being too clean, AC content for film thickness

Fixed or use of AC suppliers recommendations for binder use discussed.

Contractor concern: too many mix designs being required – should be able to transfer between projects and too many types of binders required.  Max recommended is two to keep storage and handling reasonably in control.

Can density be achieved?  Yes, 92% measured by either cores or nuclear density based on TMD or lab density.  Some contractors struggling to meet.

Pavement thickness important for density and permeability.  Check out favorite design in gyratory at thickness to be used. If can’t get compaction in lab, won’t get in field.

Segregation – visual specification SP less to some

DOTs feel sampling behind paver and penalties help reduce segregation

Tender zones

General Issues:

Difference between AC sources of same grade

SMA has less cracking , rutting and harder to compact

Mixed reviews on CIR

Discussion on DTT and DSR procedures - actual versus standard.  Agreement that industry and state doing the same thing.

Test standardization:

Certification for quality measurement to achieve quality.  Test for meeting of tolerances of test methods or what used in the state.  

Uniform reciprocity of certifications between agencies – 4 state agreement but still have differences in these states – may have differences due to different materials

Truck and behind the paver properties are generally different.

Bottom line on SGC is accuracy and precision of bulk specific gravity test is the limiting factor.  SGCs produce more uniform samples than Marshall 

KS and IA compact to Nmax, and other states to Ndes.

Feedback on Workshop:

Liked pre-submitted question  format, and more contracto4r participation.

Fore next year thinking about small group round tables on various topics and report back to the combined group and possibly increase the attendance to be able to cover topics round tables.

-------------

Multi-State Round Robin on Light Weight Profilometer -    David Law, FHWA 

(KS results not in yet)

Why care about smoothness: cost less

User benefits are higher with decreased roughness.

Longer performance life.

Reduced dynamic loading on pavement

Better public image

Why lightweight profilers?

Relatively low cost

Can be used on low speed routes

Excellent potential as a QC tool 

Faster than a profilograph

Round robin from April to November 1999

Multiple devices

3-6 projects

Replicate testing

Several devices tested

CT results:  1 project, HMA resurfacing , 4 profilers tests, 10 replicates, three sections, measured IRI, showed repeatability for two types of devices used.

Very difficult to use for acceptance, particularly if contractor and state use different devices.  Also a concern that devices didn't show consistent relationship to each other in their readings.  

IN study: 5-10 runs for each project, same problem with correlation between devices as CT.

Same problems with correlation and reproducibility in other states.  There is still a great potential for lightweights but, need calibration procedures and there is a need for some standardization.

-------------

Where do we go from here?   Wayne Teton and Gaylin Ghylin

Rich Wolters and Heitzman to set up committee to address test standardization and meet in June.

Next meeting in MI Jan 29, 2002 at location in central MI  TBA.

Meeting arrangements to be made by NCSPC.

Draft action plan set up and to be sent out to management committee.

