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QPR Project Number | Other Project Numbers
(RTXXX) (addendum, IHRB etc.) | Project Title

RT 314 352 Improvingthe FoundatiorLayersfor ConcretePavements

Principal Investigator Name

Email Address

David White djwhite@iastate.edu
Co-Principal Investigator Name(s) Email Address
Tom Cackler tcackler@iastate.edu

Principal Investigator Organization Name/Address

CPTech,2711S Loop Drive, Ste4700,Ames,|A 50010

-

Phasd — ProblemidentificationandEconomicAnalysis

DOT Office DOT Contact Name Email Address
lowaDOT Sandrd.arson sandra.larson@dot.iowa.
Project Start Date Original Project End Date Extended Project End Date
03/16/09 03/15/14
Dollars Allocated Dollars Paid Percent Project Completed
$700,000.00 $182,287.91 30

Project Tasks Scheduled | Scheduled Date

Start Date | End Date Completed

Formatechnicaladvisorycommittee

06/01/20( 08/31/20C| 05/12/2009

A comprehensiveeviewof theliteraturerelatedto paveme

08/31/20( 06/30/201

Documentapplications/benefitef techniquesisedto impro

08/31/02( 06/30/201

Phasd report

08/31/02( 09/30/201

Phasdl DesignParameteBelectiorandSensitivityAnalys

Selectsubbaseandsubgradeconditionsto evaluate

01/01/20] 06/30/201

Conductperformancesvaluationusingthe MEPDG, finite e

01/01/20109/30/201

Ol N M DN

Phasdll — In-Situ ForensidnvestigatiorandParameteCh:

-
o

- Field forensicstudieswill beconducted

06/01/20( 09/30/201

=N
N

- Developfailure/performancenechanism$or eachprojectsi

08/01/02( 09/30/201

-
N

. Phasdll draftreport

08/01/02( 09/30/201

13.

PhasdV — Manualof ProfessionaPracticeandFinal Repi

14.

Themanualwill becompiled

01/01/20] 03/14/201

15.

A final reportincorporatingeachof the phases

09/30/20] 03/14/201

16.

TechnologyTransfermaterial

01/01/20]03/14/201

17.

18.

19.

20.
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Technical Advisory Committee Names Email Addresses

Mark Dunn,Sandra_arson,SteveMegivern,Todd Hanson lowaDOT

Kevin Merryman kevin.merryman@dot.iowa.go\
Mike Grazioli graziolim@michigan.gov
JohnStaton statonj@michigan.gov
MehdiParvini mehdi_parvini@dot.ca.gov
Brian Williams Brian.K.Williams@modot.mo.go
Georgendseary ggeary@dot.ga.gov
JimBrennan Brennan@ksdot.org

Lisa Lukefahr,Hun Chen HCHEN@dot.state.tx.us
JoshFreeman josfreeman@state.pa.us
Lydia Peddicord Ipeddicord@state.pa.us
LisaRold lisa.rold@fhwa.dot.gov
Last TAC Meeting Date | 02/09/2010

Pl Concerns, Problems, Needs, or No-Cost Extension Requests

None.

Project Progress To-Date and other Pertinent Information

Significantprogressvasmadethis quarterto completedataanalysisfrom field testsitesin PA,
MI, WI, andCA. Field testingwasconductedn IA testsites.Fabricationof thelargescale
lateralflow permeametenasbeencompletedA draftreporthasbeenpreparednthe
preliminaryresultswith MEPDG pavementnalysisapproacho evaluatampactsof pavement
foundationsupportconditions.

Themainresearclactivitiesduringthis quarternnvolvedthefollowing [relatedresearchask
numberis in the parenthesis]:

» Conductingaboratorytesting(characterizatiorresilientmodulus freeze-thawand
wetting-drying)on samplesobtainedfrom thefield projects[Sub Task1.5],

» Fabricationof laboratorylargescalelateralflow permeameteand
frost-heave/thaw-weakeningstsetup[Subrask1.5],

» Conductingn-situ testdataanalysisfrom four 2009/201(ield projects(Michigan|-94,

Michiganl-96, Pennsylvani&R-22,andCalifornial-15) andpreparingfield projectreports
[Si1ihTacks? 1 1 5§ and1 71
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	Email AddressesRow8: Brennan@ksdot.org 
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	Project Progress ToDate and other Pertinent Information: Significant progress was made this quarter to complete data analysis from field test sites in PA, MI, WI, and CA. Field testing was conducted in IA test sites. Fabrication of the large scale lateral flow permeameter has been completed. A draft report has been prepared on the preliminary results with MEPDG pavement analysis approach to evaluate impacts of pavement foundation support conditions.

The main research activities during this quarter involved the following [related research task number is in the parenthesis]:
• Conducting laboratory testing (characterization, resilient modulus, freeze-thaw, and wetting-drying) on samples obtained from the field projects [Sub Task 1.5], 
• Fabrication of laboratory large scale lateral flow permeameter and frost-heave/thaw-weakening test setup[Sub Task 1.5],
• Conducting in-situ test data analysis from four 2009/2010 field projects (Michigan I-94, Michigan I-96, Pennsylvania SR-22, and California I-15) and preparing field project reports [Sub Tasks 3.1, 1.5, and 1.7],  
• Conducting periodic performance testing in Iowa at 6 project sites [Sub Task 3.1], 
• Design parameter selection and sensitivity analysis [Sub Task 2.1].

Laboratory testing: Laboratory testing this quarter involved conducting resilient modulus tests, shear strength tests, and gradation tests on samples collected from field project sites. 

Resilient Modulus and Quick Shear Tests: Seven resilient modulus tests were performed on a polyurethane calibration sample to determine the amount of variance between resilient modulus tests (and quantify repeatability of the measurements). Analysis is also underway to compare laboratory resilient modulus values to in situ FWD and DCP measurements. Three resilient modulus and quick shear tests were performed on composite samples made of RPCC subbase and loess subgrade materials from Iowa I-29 project site. All three specimens were back-saturated. The objective of these tests was to determine the extent of fine particles migrating from the subgrade into the subbase during the worst case scenario of a fully saturated pavement system. An overview of the testing conditions is as follows:
• One sample was tested by leaving the drainage valves open (according to the test standard representing free-drainage condition);
• One sample was tested by leaving the drainage valves closed (representing no drainage condition); and
• One sample was tested by leaving the drainage valves open and applying 10,000 load cycles were to the sample at 27.6 kPa (4 psi) confining and 41.4 kPa (6 psi) deviator stresses.

Soil Index Property Testing: Soil index property tests were performed on soils obtained from four project sites as summarized below:
• Standard and modified Proctor compaction tests were performed on subgrade material from Pennsylvania SR-22;
• Variable moisture relative density tests were performed on the existing sand subbase from Michigan I-94 project; and
• Variable moisture relative density tests were performed on the existing sand subbase from Iowa I-29.
• Laboratory particle size analysis tests were conducted on about 100 samples obtained from the I-35 project. Details about testing on I-35 project were provided in the previous QPR. In brief, the objectives of testing and sampling from this project were to evaluate the effect of number of roller passes and type of compaction (static or vibratory) on the particle degradation. Bulk bag samples were obtained from field to conduct particle size analysis. In addition, about 280 small bag samples were also collected from field to evaluate percent fines and correlate with field permeability measurements. Testing of percent fines content has been initiated.  

X-Ray Computed Tomography Scanning: X-Ray CT scanning tests have been initiated on polyurethane + aggregate mixture samples obtained from the Pennsylvania US-422 base foam stabilization project. 

Subgrade materials from Iowa I-29, Michigan I-94, Pennsylvania US-22, and Wisconsin US-10 projects were shipped to Prof. Andrew Dawson at the University of Nottingham, UK, for additional laboratory testing.

Laboratory large scale lateral flow permeameter:  An overview of the new laboratory large scale lateral flow permeameter was provided in the previous QPRs. Fabrication of the main body frame of the device has been completed. All stainless steel metal fabrication of tanks, lid seal and steel legs was completed in mid December. Steel legs have been primed and painted. Water pump has been purchased. All manifold items need to be purchased and assembled. Decision on manifold pipe diameter will be made by mid January based on the estimated maximum flow capacities (for a wide-range of material permeability’s) and after that unit assembly will begin.

Laboratory frost-heave and thaw-weakening test setup:  Significant progress has been made on the laboratory equipment for the evaluation of frost heave and thaw weakening according to ASTM D5918.  Pressure transducers and recirculating water baths have been assembled.  The assembly and verification process of the equipment and data acquisition system is nearing completion. The list of samples to be tested in the coming months is being compiled and initial testing should be underway in the next month.

Data analysis and project reports: A brief overview of the various field projects is provided in the previous QPRs. The field data analysis on the Michigan I-94, Iowa I-29, Michigan I-96, and Wisconsin US10 projects are close to complete. A draft final project report has been completed on the Pennsylvania US422 project and is in the final review process by the research team. Results from X-Ray CT scanning are yet to be included into the US422 project report. The research team is currently working on finishing up project data reports for each of these projects which will feed information into the Phase I report. 

Pavement performance testing: Seasonal testing was conducted on five sites across Iowa between November 11th and 18th.  At each site, 10 to 16 FWD tests were performed to determine the load transfer efficiency at joints and center panel deflections under dynamic loading.  A DCP test was also performed at each site to provide a soil profile and an additional source of strength values to verify the FWD data.  There is a weather station, which includes full depth pavement foundation temperature sensors, at the Moville, Denison, and Plainfield sites.  The temperature sensors will be used to correlate data between laboratory testing and field testing.  The goal for the next quarter is to prepare a testing plan that will capture the change in strength of the pavement foundation during the thawing period.  The five sites will be tested again, with the FWD and DCP, in late January to early February to show the characteristics of the pavement while the foundation is frozen.  Starting in early March, the sites will be tested more frequently to completely capture the thawing process and the effect it has on the pavement foundation.

Design parameter selection and sensitivity analysis (update from Univ. of Illinois): A summary report has been submitted to the research team members that document the sensitivity of the MEPDG rigid pavement design, specifically fatigue cracking, to changes in soil type and soil stiffness. The results of the runs are consistent with other researchers which show very low sensitivity of thickness design (fatigue cracking only) to subgrade stiffness changes. An interim draft report has been submitted that summarizes the critical tensile stresses on a single slab that looks at ten different subgrade nonuniformity cases relative to uniformly soft and stiff subgrades under single, tandem, and steer-drive axle loading at the free edge position. This finite element analysis also includes offsetting the axles in the wheelpath as well as during nighttime and daytime curling conditions. The preliminary findings verify that nonuniform soils can produce greater tensile stresses than uniformly stiff or soft subgrades. Of the cases analyzed to date, some random nonuniformities can produce very high tensile stresses in the slab where other random nonuniformites produce small tensile stresses suggesting the size of the nonuniformities and their position on the slab relative to the axle loading are important. Another key finding is that nonuniform soft support along the free edge relative to the middle of the slab also produces critical tensile stresses for many loading conditions.

Main emphasis for next quarter:  
Following will be the main emphasis for the next quarter:
• Complete data analysis for the field projects and develop project reports for TAC review and comments. 
• Finish a report summarizing M-EPDG sensitivity analysis results. 
• Finish phase I report. 
• Conduct periodic performance monitoring testing in Iowa. 
• Plan field testing on additional project sites in summer 2011. 
• Plan follow-up performance testing in US422, MI I-94 & I-96, and WI US-10 projects. 
• Finish fabrication of the large scale permeameter. 
• Finish frost-heave susceptibility testing equipment.  
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