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A NOTE ABOUT THE DAWG

The DAWG is an international forum for the discussion of methods of analysis of pavement performance data.  Presentations at DAWG-sponsored forums address the technical interests of professionals engaged in highway research and engineering design, maintenance, and rehabilitation who are engaged in collecting, processing, and analyzing such data and developing insights into the behavior of pavements.  Presentations offered by forum attendees (by prior arrangement) focus on work-in-progress concerning the development of techniques for extracting and analyzing data, and early results of recent applications of these techniques.  Topics such as model building, sensitivity analysis, and development of transfer functions linking structural response to distress are especially popular and welcome.

A DAWG-sponsored forum has a minimum of formality to encourage open discussion among attendees and minimize the time between the presenters' preparation and dissemination of analytical results.  The agenda is prepared in advance, based on responses to a call for abstracts.  Abstracts are reviewed solely for conformity with DAWG guidelines, and as many as time permits are placed on the agenda.  Presentations are not subjected to prior technical review.  Copies of presentation materials are not distributed.  Presentations are not published.  Comments by forum attendees are not recorded.

DAWG-sponsored forums are held twice each year: immediately preceding the TRB Annual Meeting in Washington DC in January, and approximately at the midyear at another location.  The midyear meeting is usually held in conjunction with a major highway pavement conference where it is expected that many attendees will also be interested in participating in a DAWG forum.  If requested by the organizers, the DAWG will arrange and conduct a formal paper session conforming to all the policies and procedures of the conference.

As a TRB committee, the DAWG has appointed members who serve as a steering committee to guide the planning of future meetings.  However, DAWG forums are open to everyone interested in the subjects to be discussed, and all attendees enjoy equal status.  There is no registration requirement or fee required to attend meetings, but advance notice of the intent to attend a particular forum is recommended and appreciated.

Inquiries are welcome from those interested in adding their names to the DAWG's mailing list, and those wishing to submit abstracts of presentations for consideration for presentation at a particular forum.  Inquiries and abstracts should be directed to:

A. Robert Raab, PhD, PE, F.ASCE
Transportation Research Board

500 Fifth Street NW

Washington, DC 20001

Telephone: 202-334-2569

Fax: 202-334-3471

Email: rraab@nas.edu
TRB’s DATA ANALYSIS WORKING GROUP (“the DAWG”)

PRESENTATION ABSTRACT FORM

TITLE OF PRESENTATION: 

ABSTRACT:

	Guidelines:

· Any person who wishes to brief the DAWG on the status of his/her unfinished and unpublished work is invited to submit an abstract.

· Each abstract must contain a small set of questions on issues being considered by the submitter in the further development of his/her project.

· Each briefing will be followed by a period devoted to consideration of the presenter's questions and requests for advice.

· Briefings should focus on techniques for extracting, processing, and analyzing pavement performance data, as well as preliminary results of applications of these techniques.
 Note:  Please delete the guidelines and use this space for your abstract. 



PRESENTER'S QUESTIONS:  I would like to receive comments, suggestions, and feedback from the meeting's attendees on the following matters:

	1-

2-

3-




PRESENTER'S STATEMENT:  This work is still in progress, and has not been submitted for presentation or publication at another meeting.

	Name
	

	Mailing Address
	

	Telephone
	

	Fax
	

	E-Mail
	


Completed forms should be sent to:

A. Robert Raab
Senior Program Officer, TRB

Email: rraab@nas.edu
Post-construction monitoring of pavement performance on a Performance

Specified Maintenance Contract

Gerhard van Blerk
Area Engineer – West Waikato

Transit New Zealand
4th Floor BNZ Building

354 Victoria Street, PO Box 973, Hamilton 

New Zealand

Tel.: + 07 903 6125, Fax: +027 297 5286, E-Mail: gerhard.vanblerk@nzta.govt.nz

ABSTRACT:

This presentation deals with insights into pavement performance that were gained during analysis of pavement rehabilitation on the performance specified maintenance contract (PSMC) on a road network in New Zealand. This network consists of 450 km of low volume roads in a high rainfall area. The PSMC001 contract started in 1999 and is now in its ninth year of operation. The contract offered unique opportunities for the client (represented by the New Zealand Transport Agency) and the contractor (Transfield Services New Zealand), to cooperate and innovate in the interest of best practice. The presentation will highlight the methods used to analyze rehabilitation performance using annual high speed survey data (rutting, roughness and skid resistance) as well as detailed project level post construction Falling Weight Deflectometer (FWD) data. Key objectives of the analysis are to determine the accuracy of post-construction evaluation and approval methodologies, as compared to actual observed medium term performance. The presentation will highlight key insights challenges in the interpretation and use of the in-service performance data.

PRESENTER’S QUESTIONS: I would like to receive comments, suggestions and feedback on the following matters:

1- One of the aspects of the analysis of performance data was the evaluation of post-construction FWD data to assess compliance to contract performance measures. This created some problems related to the interpretation of FWD backcalculation data (different analysts would get different results). Our approach to contain this issue was to develop a set of guidelines for FWD backcalculation, based on research and best practice. Another approach may have been to simplify the process and base acceptance only on deflection bowl parameters. I would like to hear from attendees’ that have worked with the analysis of FWD data related to acceptance criteria.

2- In the analysis of our set of long term performance data, we found it difficult to correlate FWD parameters, with functional parameters such as roughness and rutting. At this stage of our analysis, it is clear that some form of calibration of mechanistic design methodology and criteria is needed. We are uncertain how to proceed to perform such a calibration, given the available data scope (as presented). I would like to know if other attendees who were faced with a similar situation in which mechanistic design criteria needed to be calibrated within a project context (as opposed to a long term research situation). For example, is there a methodology for achieving such a calibration?

3- My presentation will show our devised graphical formats for summarizing performance of rehabilitation projects and sub-networks, and for tracking network deterioration over time. I would like to hear suggestions for improved data mining practices (e.g. are there performance aspects we may be missing in our data presentation formats?), given the available information on this ten year contract (as explained in the presentation).

PRESENTER’S STATEMENT: This work is still in progress, and has not been submitted for presentation or publication at another meeting.

Effect of data sampling on the accuracy of pavement management decisions 

Christopher M. Dean, Gilbert Y. Baladi, Tyler Dawson, and Syed Waqar Haider
Department of Civil and Environmental Engineering

Michigan State University

3546 Engineering Building

East Lansing, MI-48824

deanchr2@msu.edu, Baladi@egr.msu.edu, dawsont@msu.edu
ABSTRACT

Although the cost of pavement distress data collection is less than one percent of the annual construction expenditures, the current economic climate is forcing State Highway Agencies (SHAs) to further reduce costs through sampling of the pavement distress data and/or decreasing the frequency of data collection. Cost-effective pavement rehabilitation and preservation programs require the selection of optimum time, space (project boundaries), and treatment types. Such selection is typically based on the pavement distress data, which are collected over time and used to calculate the pavement rate of deterioration. Currently, some SHAs collect pavement distress data along their entire pavement networks (continuous data). Others use sampling techniques where the pavement distress along a short pavement segment (such as 100, 250, 500, or 1000 ft) are collected and assumed to represent the pavement distress along longer segments (such as one or more miles). 

In this study, which is sponsored by the Federal Highway Administration (FHWA), continuous pavement distress data that were collected for each 0.1 mile of four pavement networks were requested and obtained from as many SHAs. The continuous data were used to simulate various sampling techniques. Analyses of the sampled and continuous data show that data sampling causes errors in the selection of the project boundaries and time of action. The magnitudes of the errors depend on the sample size. It is also shown that the hidden costs of sampling outweigh the savings incurred due to sampling.

PRESENTERS' QUESTIONS:  We would like to receive comments, suggestions, and feedback from the meeting's attendees on the following matters:

1. 
What is the state of the practice at your agency regarding pavement condition data collection (does your agency collect sampled or continuous data)? 

2. 
Did your agency examine the impact of sampling on the accuracy of pavement related decisions? 

3. 
Did your agency analyze the cost and saving of sampling? 

PRESENTERS' STATEMENT:  This work is still in progress, and has not been submitted for presentation or publication at another meeting.

LEVELS OF AUTOMATION WITH 3D LASER IMAGING FOR PAVEMENT DISTRESS SURVEY

Kelvin CP Wang
University of Arkansas

Fayetteville, Arkansas

kcw@uark.edu

ABSTRACT:

3D laser imaging is becoming a hotly researched area in recent months.  As 3D laser images at 1mm resolution can represent true surface characteristics of pavement, the potential to automate various surveys of pavement surface then becomes clear.  This presentation discusses the progress of making 3D laser sensors at the University of Arkansas, and efforts underway to automatically process pavement cracks, rutting, macro-texture, and other surface characteristics.  Computing needs and software algorithms are addressed along with the anticipated features of the new system.  In addition, designs for precision and bias measurements for various surveys will be presented.  Particularly, AASHTO and ASTM protocols for summarizing pavement distresses and profiles are used in delivering results for applications with the new 3D laser technologies.

PRESENTER'S QUESTIONS:  I would like to receive comments, suggestions, and feedback from the meeting's attendees on the following matters:

1-
Considering most roadway agencies do not use fully automated method for pavement condition data processing, what is the anticipated resolution on cracks if automated solution is available today? Is 1-mm in all three dimensions sufficient?

2-
Can anyone from such agencies share experience in using the cracking information for pavement management and design? 

3-
Other than cracking and rutting data, what other types of surface defects are important in pavement management and design?

PRESENTER'S STATEMENT:  This work is still in progress, and has not been submitted for presentation or publication at another meeting.

Monitoring the Effect of tire type on strains occurring in asphalt concrete layers using an innovative fiber optic strain plate
Jérôme Fachon
Laval University

Civil Engineering Department

1065 Ave. de la Medecine

Quebec City (Quebec), Canada, G1V 0A6

Tel.: (418)656-2131 P.7138, E-Mail: Jerome.Fachon@gci.ulaval.ca

ABSTRACT: The three main causes of road deterioration are the traffic, heavy loads and climate, and especially their interaction. The main objective of this study is to evaluate the impact of the tire type on the strains occurring within the asphalt concrete layer of a typical pavement structure. In an attempt to measure strains, an optic fiber instrumented polymeric plate was installed on the 100 mm section of the Laval University Experimental Road Site (SERUL). An innovative instrumentation technique has been developed in order to obtain transversal and vertical strain measurements at several levels within the asphalt concrete layer. Tests were performed to compare the effect of wide-base tires to the standard dual tires at standard tire pressure. Significant strain basin differences were measured between the two tire types. Especially for the dual tires, at the bottom of the layer, a compression zone was observed between the tire spacing. Several critical zones, in terms of strains, were identified near the tires edges and at the tires center which suggest that important shear phenomenon occurs at different level of the layer. The optic fiber instrumented polymeric plate will allow analyzing this phenomenon.

PRESENTER'S QUESTIONS:  I would like to receive comments, suggestions, and feedback from the meeting's attendees on the following matters:

1. The usual way to quantify the effect of loading on a pavement is by measuring the maximum amplitude (peak value) of the strain signal. Does anyone have experience in using other methods for quantifying the loading effect (such as strain energy)? If yes, can references be provided?

2. Most mechanistic-based pavement engineering methods are based on the use of the tensile strain at the bottom of the asphalt layer to predict fatigue performance of asphalt pavements. What is your view on the significance of vertical and horizontal strains at shallow depth in the asphalt layer for the prediction of pavement performance specific to stability rutting and fatigue (top-down).

3. It is widely accepted in deflection testing that maximum deflection (as for Benkelman beam deflection) provides limited information on pavement structural response compared to a deflection basin. What is your opinion on the idea to use the same principle in strain analysis in order to capture different effects across the section of the loaded area under the tire?

PRESENTER'S STATEMENT:  This work is still in progress, and has not been submitted for presentation or publication at another meeting.

A Self-Organising Map (SOM) based evaluation of in-situ doweled unreinforced concrete pavement joints

Mujib Rahman1, Senthan Mathavan2, and Martyn Stonecliffe-Jones3
	1School of Architecture, Design and the Built Environment

The Nottingham Trent University, Nottingham, UK

mujib.rahman@ntu.ac.uk
	2Mechatronics Research Centre

Wolfson School of Mechanical & Manufacturing Engineering

Loughborough University, Loughborough, UK
	3Technical Director- Pavement Management 

Jacobs UK Ltd, Derby, UK




ABSTRACT:

Most jointed concrete pavement failures can be attributed to failures at the joint, as opposed to inadequate structural capacity. The Falling Weight Deflectometer (FWD) testing is routinely used for joint structural assessment where the deflection measured from both side of the joint are recorded and then utilised to calculate different condition evaluation parameters such as the load transfer efficiency (LTE), underslab voiding near joint, and absolute deflections close to the joint to assess overall pavement condition. Once these parameters are calculated, engineers can make decision based on these data and other survey information collected as part of the investigation. However, this decision making process may be improved if it is aided by an artificial intelligent mechanism. An attempt has been made, for the first time, to apply Self Organising Map (SOM) technique to train and map the joint condition from a set of FWD joint deflection bowls collected from sections of concrete pavement. The joints were classified as good, average and poor based on the magnitude of load transfer efficiency, under slab voids and absolute deflection against the threshold values given in different design standards. The results show that SOM has significant potential to classify joint condition in a consistent way by utilising multiple parameters obtained from FWD.

PRESENTER'S QUESTIONS:  We would like to receive comments, suggestions, and feedback from the meeting's attendees on the following matters:

1) We utilised SOM as an artificial intelligent method for concrete pavement joint condition classification.  Have such studies been done before, and if so, whether only first three deflections or full deflection bowls were utilised?
2) We had only limited set of data. Are there any available databases/data source that are easily accessible for FWD testing on jointed concrete pavement testing?
3) Suggestions for any improvement of the model.
PRESENTER'S STATEMENT:  This work is still in progress, and has not been submitted for presentation or publication at another meeting.

FEASIBILITY OF USING A COMPUTER PROGRAM TO DETERMINE THE SOURCE OF RUTTING WITHIN A PAVEMENT SYSTEM – FLORIDA DEPARTMENT OF TRANSPORTATION SUPERPAVE MONITORING DATABASE

Claude Villiers1, Reynaldo Roque2, Sanghyun Chun2, Prashant Shirodkar1, Nicholas Lavanda1, George Lopp2
	1U.A. Whitaker School of Engineering

Florida Gulf Coast University 

10501 FGCU Blvd S. 

Fort Myers, FL 33965-6565 

(239) 590-7479, cvillier@fgcu.edu 
	2University of Florida

P.O. Box 116580

Gainesville, FL 32611 

(352) 392-9537 x1458, rroqu@ce.ufl.edu


ABSTRACT: 

Since the development of the Superpave mixture design procedures, there has been increasing interest in identifying appropriate test methods, computer models, and databases for the development of more reliable performance criteria for asphalt mixture. Since 1999, the Florida Department of Transportation (FDOT), the University of Florida and recently Florida Gulf Coast University have teamed up and selected 12 project sites constructed with Superpave mixtures for long-term monitoring and evaluation. Knowing the importance of identifying performance data and changing material characteristics, the FDOT has extended this project to a second phase. A comprehensive database was developed for long-term study/evaluation of mixture design, pavement design, mixture and material characteristics and their effects to performance. This database contains extensive material testing and performance data for 30 test locations along 8 kilometer stretches of each of the 12 projects. This database can be used in similar level as the AASHTO’s recent Interim adoption of the Mechanistic-Empirical Pavement Design Guide (MEPDG) and several on-going research projects to refine the models in the Interim MEPDG. The primary objective of this project is to continue to obtain material properties, structural characteristics and performance data for the 12 projects included in the existing FDOT Superpave monitoring database with the purpose of: 

· Update the existing database for analysis and evaluation of on-going National and Florida design model development efforts. 

· Assess longer-term performance of Superpave mixtures in Florida. 

· Evaluate the effects of different factors on observed field performance including effects of mixture properties (e.g., fracture energy, modulus, creep compliance) and characteristics (e.g., gradation, effective binder content, interstitial component), structure, traffic, and aging. 

· Develop aging models for asphalt binder and mixture to predict performance-related properties as a function of time and environment. 

· Advance the development of material property relationships to predict performance related properties based on component (binder and aggregate) properties and mixture characteristics (gradation, etc.) 

· Develop and calibrate pavement performance prediction models for both cracking (fatigue and/or top down) and rutting. 

· Use developments from ongoing FDOT research projects being conducted at the University of Florida to perform tests and analyses to evaluate the effect of OGFC on pavement cracking performance. 

· Provide recommendations for improved pavement performance prediction models, Superpave mixture design guidelines and specifications, and future monitoring efforts for these 12 existing sections or other sections. 

Among the multiples accomplishments already made on this project include the development of an approach that integrates Falling Weight Deflectometer (FWD) and core data along with 3.6 meter transverse profile measurements to assess the contributions of different pavement layers on rutting, and identifies the presence (or absence) of instability within the asphalt surface layer. This approach can be used regardless of the magnitude of the rut depth. Based on the analysis conducted, absolute rut depth should not be used to interpret the performance of the asphalt mixture. In addition, continued instability may not result in an increase in rut depth because the rutted basin broadens as traffic wander compacts or moves the dilated portion of the mixture. The approach developed appears to provide a reasonable way to distinguish between different sources of rutting. The conclusions from the approach agreed well with observations from the trench cuts taken from four different sections. Continued effort is on-going of using this approach on all the 12 Superpave Projects. 

Recently, a computer program was developed using Microsoft C#. This software was built with a user friendly interface to provide users with the ability to expedite the above analysis process in a faster and more effective environment. The program has the capability to display results using graphical and tabulation formats. This program will help to evaluate large data in short duration and to carry out sensitivity analysis using different modulus values. 

This presentation will be centered on the recent computer program that was developed along recent analysis conducted to identify source of rutting within a pavement layer system. Also a summary of the data available on the database will be presented, as well as, the key elements and parameters require for the develop approach.

PRESENTERS' QUESTIONS:  We would like to receive comments, suggestions, and feedback from the meeting's attendees on the following matters:

1- What are the current programs and techniques used for backcalculation. How confidence are you with modulus obtained from backcalculations? 

2- What is the main cause of rutting that you observed on your state? What is the current techniques/approach used to identify the sources of rutting within your pavement system. Do you know of any locations/agencies to obtain trench data with pavement of different and less competent base than Florida? 

3- Are they any suggestions of steps or database to use to convince you to use such program as a tool for decision making of pavement analysis and rehabilitation? 

PRESENTERS' STATEMENT: This work is still in progress, and has not been submitted for presentation or publication at another meeting. 

Engineering assumptions behind differences between laboratory-measured and field-derived properties of pavement layers

David P. Orr
Cornell Local Roads Program

416 Riley-Robb Hall

Ithaca, NY 14853

607-255-8033

david.orr@cornell.edu
ABSTRACT: 

As part of a study comparing the differences between laboratory-measured and field-derived properties of pavement layers, we have found many reports in the literature on differences that have been found. However, we feel many of these research reports are based upon a fundamental misunderstanding or application of the engineering science. 

In some cases, the problem may be in setting up the field analysis (backcalculation). However, it may also be due to problems in the laboratory testing protocol. During this presentation, we will show some of the comparisons we have performed and review what we feel are the critical variables involved. We will highlight our concerns with how we feel the comparisons were done and ask for feedback.

PRESENTER'S QUESTIONS:  I would like to receive comments, suggestions, and feedback from the meeting's attendees on the following matters:

1 – Are our concerns about the comparisons valid or did we miss something?

2 – Do the audience members have any suggestions on what we should to improve our comparisons? 

3 – What are missing variables we need to add (or the inconsequential variables we should remove)?

PRESENTER'S STATEMENT:  This work is still in progress, and has not been submitted for presentation or publication at another meeting.

3D scanning of roads for the detection of raveling

John Laurent
Pavemetrics Systems inc.

925 Grande-Allée Ouest, Suite120

Québec, (Québec) Canada G1S 1C1
(418) 210-3909

jlaurent@pavemetrics.com
ABSTRACT: 

The LCMS (Laser Crack Measurement System) is based on two high performance transverse 3D laser profilers that are placed at the rear of the inspection vehicle looking down in such a way as to scan the entire 4m width of the road surface with 1mm resolution at 100 km/h. In collaboration with INO (National Optics Institute of Canada) and the MTQ (Quebec Ministry of Transportation) several years of road and lab tests were conducted to perfect and evaluate this system for its capacity to detect diverse road caracteristics ranging from cracks and rutting to macro-texture and ravelling. This presentation will describe our progress in implementing the automated dectection and evaluation of road conditions with high texture values and raveling. Currently we have realized that high texture values and raveling can not be well descriminated using standard MPD (Mean Profile Depth) measurements. To address this problem we have developped algorithms that detect the absence of aggregates on varing road surfaces including standand and porous asphalt.

During this presentation we plan to show our current results for detecting raveling and aggregate loss on different pavement surfaces and we will propose a method of reporting raveling conditions as a function of number of missing agregates per unit of surface.

PRESENTER'S QUESTIONS:  I would like to receive comments, suggestions, and feedback from the meeting's attendees on the following matters:

1-
We would like to consult the audience in finding out if anyone has a good method for characterizing high texture asphalt and or raveling conditions (because MPD does not seem to work well).

2-  Also we would like to know what are the needs of pavement engineers in terms of reporting for high texture asphalt and raveling (pavement degradation) conditions.
PRESENTER'S STATEMENT:  This work is still in progress, and has not been submitted for presentation or publication at another meeting.

