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Local Operational Research Assistance Program (OPERA) for 

Local Transportation Groups 
Field Report 

This report must include the underlined subject areas and supporting resources 
(i.e. photos, graphs, charts, etc.). The OPERA program will use this information in 
an annual report that will be shared with other local agencies within the state. We 
request that a short 5-10 minute demo or presentation be shared at the Spring 
Maintenance Training Expo, MN Fall Maintenance Expo or with a professional 
organization. 

Date: 12-13-12 

Project Title: Greener Bituminous 

Project Number: 2011-02 

Agency: Lake County Highway Department 

Person Completing Report: Alan Goodman, Lake County Highway Engineer 

Project Leader: Alan Goodman 

Phone Number: 218-834-8030 (ext. 224) 

Problem: High cost of asphalt and quality of wear surfaces. 

Solution: Reduce amount of new asphalt needed by using more recycled asphalt 
pavement (RAP available through the milling process) and provide high quality screened 
sand and Mesabi Aggregate for use in mix. 

Procedure: Provide preliminary trial mixes for High RAP mixes by analyzing 
characteristics of typically available milled material from local roads (typical 1 1/2" thick 
surface course material taken from local road), locally available screened sand, Mesabi 
Aggregate %" minus rock and typical locally available fine aggregate material. 

Incorporate above information into special provisions for a bid document for placement 
of one-half mile long local project with both wear and non-wear bituminous mix. Bid 
project and develop contract. Lake County provides screened sand and Mesabi 
Aggregate for mixture. Contractor provides milled material for RAP and fine aggregate 
for mixture. 

Results: Bituminous mixture for non-wear utilized 45% RAP, wear used 40% RAP. 
Cost comparisons with regular mixes (30% RAP on non-wear and 20% RAP on wear) 
show a savings of 19% on the non-wear and 4% on the wear mixtures. Bituminous met 
compaction requirements and all volumetric specifications. Follow-up lab testing will be 
made to determine crack susceptibility and mix characteristics, including final P6 grade 
of asphalt. Ongoing and annual field investigations of mix performance will be made 
against adjoining standard bituminous pavements. 

Implementation: Lake County will work with UMD and its Civil Engineering 
Department, the Minnesota Asphalt Pavers Association and MN/DOT to develop trial 
specifications for a typical "mill and fill" project in Lake County. In this case, a target of 
approximately 40% RAP will be selected together with high quality locally available 



screened sand and Mesabi Aggregate to produce the new wear surface. Mechanistic 
properties of the mix will be compared to other resurfacing projects in Lake County. 

Status: All work is done on the OPERA project as proposed. Ongoing testing and 
monitoring of the project will be done. A follow-up article for publication will be made 
available, it is anticipated that the article will be first published in the MAPA newsletter. 

Total Duration of Project: Spring of 2012 to paving in September 2012. Ongoing 
testing and monitoring remain. 

Project End Date: Report to Minnesota Association for Asphalt Paving technologists 
on Dec 5, 2012 (MAAPT 591

h Annual Asphalt Conference). 

Approximate Cost of Entire Project: $154,000.00 plus engineering 

Total OPERA Funds used for project: $8,000.00 

Send and Email a completed report with pictures to: Mindy Carlson, CTS - 200 
TSB, 511 Washington Ave. SE, Mpls. MN 55455, email carlson@umn.edu. For 
questions about this report please contact Mindy Carlson at 612-625-1813. 
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LAKE COUNTY LOW VOLUME I HIGH RAP MIX 

Inflationary cost increases including dramatic changes in the cost of asphalt and fuels, has resulted in a 
doubling of the cost of bituminous pavements in Lake County over the last 10 years. This, together with the 
depletion of the best portions of area gravel pits, has pushed Lake County into considering the use of high 
reclaimed asphalt pavement (RAP) mixes containing imported, high-quality aggregates. 

A Minnesota Local Road Research Board Local Operational Research Assistance (OPERA) Program grant 
allowed Lake County to source materials (RAP from a local wear surface, % inch hard rock Mesabi 
Aggregate from Minnesota's Iron Range, local fine aggregate and locally available screened sand) and 
develop potential trial mixes for an upcoming local low-volume pavement project. 

The project, on a half mile stretch of Lake County's Marble-Kane Lake Road, serves two lakes and a large 
land mass of mostly Superior National Forest ownership. Traffic volume is a low 120 average daily traffic 
for this dead-end route about 20 miles north of Two Harbors. This project included 1004 tons of wearing 
course mixture and 803 tons of non wear. 

Since Lake County's paved road system is fairly mature with suitable thicknesses of pavement, typical mill 
and fill operations take care of surface renewals. With limitations on the percent of RAP usable in the wear 
surface, this often results in surplus mills, or RAP. Lake County's goal in this OPERA study was to utilize 
this RAP and to add high quality aggregates so as to provide a durable bituminous surface. 
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Due to the project's remote location and small scale, bid prices were $63.00 per ton for wear and $51.00 for 
non-wear. This, however, compares favorably to the low bidder's, KGM, INC. of Angora, MN, prices of 
from $66.00 to $64.00 per ton for wear and $63.00 for non-wear on other work in this contract. Typical 
haul distance from the plant was 15 miles longer to the OPERA project site compared to other work. 

Final mix design for the OPERA project was as follows: 

Base Material 
20% Mesabi Aggregate 
20% Local Fine Aggregate (Lake County Swanstrom's Pit) 
15% Screened Sand (Lake County Gooseberry Pit) 
45% RAP (Mills from Trunk Highway 61) 

20% Mesabi Aggregate 
20% Local Fine Aggregate 
20% Screened Sand 
40%RAP 

Wear Material 

Quality ofthe experimental mix, as placed, appeared to be good. Project inspections of the mix revealed it 
to be a good tight mat. Material was easy to compact and met density requirements. 

Follow-up testing to classify the final mixture PG Binder Classification and other mix characteristics is 
underway. Lake County will utilize the Minnesota Department of Transportation and University of 
Minnesota, Duluth, materials lab for testing. 

In areas of the state with a surplus of high quality RAP due to milling operations and the need to overlay 
low-volume roads, higher Rap mix designs may be justified in order to contain costs. Quality improvements 
to the wearing course due to the addition of Mesabi Aggregate and locally available clean sand are hard to 
measure. However, having these two components, together with RAP and fine aggregate from a local 
gravel pit allow for a high degree of quality control. Needless to say, the Mesabi Aggregate course material 
which wears like iron and has good friction characteristics. 

Performance Testing 

The high Rap mixes from this project are relatively unique in their nature due to the amount of recycled 
materials and use of Mesabi aggregate. The primary pavement distress in N orthem Minnesota is cracking 
induced due to low temperatures. In order to evaluate the performance of these mixes, the plant produced 
material is undergoing mechanical testing to evaluate its resistance to cracking. The disk-shaped compact 
tension (DCT) tests are being conducted on the mix. This test was developed partly through a national level 
Pooled Fund Study on low temperature cracking. The test results are expected to be obtained by end ofthis 
year. The testing is being conducted by University of Minnesota Duluth (UMD). 
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Disk Shaped Compact Tension (OCT) Test and DCT Test Specimen 
(test setup at UMD) 



Alan Goodman 
Lake County Highway Engineer 

Alan Goodman, a University of Minnesota graduate, has served as Lake County Engineer for 28 
years. He previously served as Bridge Engineer for Itasca County and as Construction Laborer 
for Brown and Legal, Inc., Park Construction, Inc., and Johnson Brothers, Inc. Goodman helped 
model cold inplace recycling of bituminous in the early 1980's using bituminous reclamation 
equipment and Hi-Float Emulsions. Additional experience includes cold inplace recycling using 
a paving train. A high point in his career was a Rural Road Paving award on Lake County CSAH 2 
for 11.5 miles of new bituminous. 

*In order to promote the use of higher percentages of RAP on local roads, Lake County secured 
a Local Road Research Board OPERA Grant to provide mix designs for base and wear surfaces 
using 45% and 35% RAP. In addition, the mixes will incorporate Mesaba Range Aggregate and 
locally produced sand to add quality and conformity to the mix. Coordination to provide a low 
volume mix design was made between the contractor, KGM, Inc., MN/DOT District One 
Materials Engineer, Rod Garver, the University of Minnesota Duluth, the Natural Resources and 
Resource Institute and MAPA. Long term monitoring will be coordinated by Lake County 


