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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 $156,289.85 20

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. Thelargescalelateralflow
permeametes in thefabricationprocessPreliminaryresultswerestudiedusingMEPDG
pavementanalysisapproactto evaluatempactsof pavemenfoundationsupportconditions.

Themainresearclactivitiesduringthis quarterinvolvedthefollowing [relatedresearchask
numberis in the parenthesis]:

» Conductinga follow-up performancemonitoringtestingon the Pennsylvani&R-422project
[SubTasks3.1and1.5],

» Conductingfield testingon oneprojectsitein lowaon|-35 [SubTasks3.1,1.5,and1.7],

» Conductingaboratorytesting(characterizatiorresilientmodulus freeze-thawand
wetting-drying)on samplebtainedirom thefield projects]SubTask1.5],

 Fabricationof laboratorylargescalelateralflow permeameteiSub Task1.5],

» Conductingn-situ testdataanalysisrom four 2009/201ield projects(Pennsylvania
SPR-422 lowa 1-29 Michinanl-94 andCalifornial-18) andnrenarindfield nroiectrenarts[Siih
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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.  The large scale lateral flow permeameter is in the fabrication process. Preliminary results were studied using 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 a follow-up performance monitoring testing on the Pennsylvania SR-422 project [Sub Tasks 3.1 and 1.5], 
• Conducting field testing on one project site in Iowa on I-35 [Sub Tasks 3.1, 1.5, and 1.7],
• 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 [Sub Task 1.5],
• Conducting in-situ test data analysis from four 2009/2010 field projects (Pennsylvania SR-422, Iowa I-29, Michigan I-94, 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],
• Research team meeting with members from ISU and UIUC. 

Performance monitoring testing on Pennsylvania SR-422 project: Testing performed on the SR-422 project where the existing concrete pavement was rehabilitated using polyurethane foam and dowel bar retrofitting was described briefly in previous quarterly progress reports (QPR). Follow-up performance monitoring testing was conducted on July 21, 2010 on one test section with foam stabilization to evaluate the changes in the load transfer efficiency (LTE) at joints and cracks, pavement surface deflections under falling weight deflectometer (FWD) dynamic loading, and base/subbase/subgrade layer properties (from FWD deflection basin data). Testing was also conducted on a 500 ft long test section that was treated with cementitious grout on July 21, 2010. IRI history from 2005 to 2010 (before and after foam treatment) and FWD test data prior to treatment was obtained recently from Penn DOT. This data has been analyzed and incorporated in to the field project report. Data analysis on this project has been completed and a draft field project report has been prepared. This report is currently in the final review process within the research team and will be submitted for TAC review.  

Field testing on I-35 project in Iowa: Field testing was conducted on a permeable aggregate base layer construction project on I-35 near Jewell, Iowa. In-situ tests were conducted on two different test sections that varied in the source and type of aggregate material. One section consisted of recycled portland cement concrete (RPCC) and the other section consisted of virgin limestone material mixed with RPCC. The main objective of field testing on this project were to evaluate the influence of static versus vibratory smooth drum compaction passes on particle breakdown, changes in light weight deflectometer modulus, dynamic cone penetration index values, and permeability values. Permeability was determined using rapid gas permeameter test device and a Minnesota DOT water permeameter test device. Bag samples were obtained from the base layer after 0, 1, 2, 4, 5, 6, 7, and 8 static and vibratory smooth drum passes for laboratory gradation analysis. The roller used on the project was a Caterpillar CS56 smooth drum intelligent compaction (IC) roller. IC measurement values were also obtained during compaction for comparison. 

Laboratory testing: Laboratory testing this quarter involved conducting resilient modulus tests, shear strength tests, and durability (wet-dry and freeze-thaw) tests on samples collected from field project sites. 

A total of four resilient modulus and quick shear tests were performed on RPCC subbase and subgrade materials obtained from the Iowa I-29 project: (a) one sample of RPCC, (b) one sample of subgrade stabilized using fly-ash, and (c) two composite samples of RPCC over fly-ash stabilized subgrade. The RPCC sample was compacted at its natural moisture content and then back-saturated before testing. The fly-ash stabilized subgrade was prepared using 15% fly-ash by dry soil unit weight and compacted at 2% above its optimum moisture content. The fly ash stabilized subgrade specimen and the two composite specimens were not back saturated before testing. The fly ash stabilized subgrade specimens were also tested for durability to freezing and thawing, and wetting and drying. 
 
Subgrade samples from the Pennsylvania US22 project were treated with subgrade and were tested for durability to freezing and thawing, and wetting and drying. In addition, a total of ten resilient modulus and quick shear tests were performed on cement-treated base, class 2A subbase, subgrade, and subgrade samples obtained from the US-22 project. A brief overview of testing conditions is as follows: 
 
a) Two samples of class 2A subbase – one sample was tested by leaving the drainage valves open (according to the test standard representing free-drainage condition), and another sample was tested by leaving the drainage valves closed (representing no drainage condition).  
b) One sample of compacted subgrade. 
c) Three composite samples with class 2A subbase over compacted subgrade – one specimen was tested by placing a geosynthetic layer at the interface, one specimen was tested by placing a geosynthetic layer at the interface and after back-saturation,  one specimen was tested after back-saturation without a geosynthetic layer. 
d) One composite specimen with cement-treated base over compacted class 2A subbase - the cement treated base was cored from a laboratory prepared specimen matching the in situ density and cement content.  
e) One sample of subgrade treated with cement - the treated subgrade was prepared using 10% portland cement by dry weight of the subgrade material.
f) Two composite samples of class 2A subbase over subgrade treated with cement - the treated subgrade was prepared using 10% portland cement by dry weight of the subgrade material.

Significant progress has been made this quarter in developing laboratory testing equipment to evaluate frost heave and thaw weakening susceptibility according to ASTM D5918. Temperature control chambers with compaction columns and heat exchangers have been custom-built, and laser based displacement transducers have been acquired. The research team is currently working on the completing fabrication of the system and a data acquisition process. It is anticipated that this system will be completed and testing will be initiated in the next quarter.   

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. All the materials required for fabrication have been acquired. The device is currently is in the fabrication process in the local machine shop. The fabrication process was delayed as the machine shop was affected due to the recent floods in Ames. It is anticipated that the fabrication of the device will be completed by mid November and testing will be conducted on granular base/subbase material samples collected from the field project sites with composite pavement drainage layer configurations (i.e., including both subgrade and subbase/base layers). 

Data analysis and project reports: A brief overview of the various field projects is provided in the previous QPRs. The data analysis on the Michigan I-94 and Iowa I-29 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. 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: Seven state highway sections in Iowa have been identified for periodic performance monitoring testing, and a brief description of these sites was provided in the last quarter. Testing was performed once this quarter on July 2, 2010, which involved conducting FWD tests on the pavement surface and crack surveys.  The research team will continue with periodic monitoring on these test sections at least two times in the next quarter (once during fall and in winter).  

Design parameter selection and sensitivity analysis: The Univ. of Illinois research team members have completed a sensitivity study using MEPGD and a finite element analysis to investigate the impact of non-uniform support.  The results of this study are being summarized In an interim report to be submitted about the end of 2010.

Research team meeting: A research team meeting was conducted on August 20, 2010 with members from ISU and UIUC. The ISU team presented field and laboratory test results and preliminary findings from different project sites. The UIUC team presented preliminary findings from their sensitivity analysis study. 

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. 
• Finish fabrication of the large scale permeameter and the frost-heave susceptibility test equipment. 
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