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EXECUTIVE SUMMARY  
 
Part 1: Production of Gyratory Hot Mix Asphalt in Minnesota 

In 2003, Mn/DOT issued the combined Marshall / Gyratory specification for the design of hot mix 

asphalt (HMA).  The change included in the combined specification was titled, ‘2360 Plant Mix Asphalt 

Pavement (Combined 2360/2350 Gyratory/Marshall Design Specification).’  The reason for the 

combined specification was to eliminate redundant data between design methods, while retaining both 

methods of design under a single specification. 

Mn/DOT started to refer to Superpave mixes as “Gyratory” mixes when the specification was 

condensed down.  It was felt that the term ‘Superpave’ implied a costly mix intended for high volume 

roads and that this clashed with MnDOT’s desires to implement gyratory mix designs for all traffic levels 

of hot mix asphalt. 

 Mn/DOT changed the selection criteria for gyratory design to include all new construction and 

mid to long life bituminous overlays.  Marshall design was limited to short life overlays (less than 5-

years) and to small projects with less than 5,000 tons of HMA. 

The overriding goal behind these changes was to fully implement the Superpave mix design into 

Mn/DOT’s specifications and to eventually adopt the gyratory mix design as the preferred mix design 

statewide.   

The use of Superpave (Gyratory) represented 88% of the HMA let during the 2003 calendar 

year, while the cost per ton of the Superpave mixes averaged $28.03.  This was an increase of $1.69 

from 2002, but was less than the $7.84 per ton increase for the Marshall (2350) mixes.   

It now appears that Superpave is more economical than comparative Marshall mixes and that it 

has become the standard mix design for Mn/DOT. 

 

Part 2: Superpave Tracking 

Mn/DOT updated their Superpave Tracking in 2003 by establishing 500-ft cracks stations along TH53 

near Virginia, MN and TH23 near Russell, MN.  Another project was added to the tracking system, 

TH14 in Owatonna was added because it contains an acid-modified asphalt binder (PG 58-34).  This 

brings the total to thirteen projects being tracked yearly. 

 Of the projects older than 6-years old, the pavements constructed with Superpave designs are 

outperforming the non-Superpave sections.  The best example is I-35 near Owatonna, MN, where the 

Superpave pavement in the northbound lanes has no random transverse cracks, while the southbound 

lanes without Superpave have 485-lf of cracking.  The Stearns County project, CSAH 75, saw an 

increase in cracks in their Superpave cells of 4% compared to an increase of 15% in non-Superpave 

cells. 
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 The projects that experienced the biggest change between 2002 and 2003 were both overlay 

projects.  I-90 near Winona had a 71% increase in cracks but this was over two winters between 

recordings.  This site was reviewed in April of 2004 and a lot of hairline cracks were recorded.  These 

hairline cracks may not be present in late summer or early fall when the sites are usually visited.  For 

that purpose, I-90 will be visited twice in 2004.  I-35 in the Metro had an increase of 165% in reflective 

transverse cracking.  This was not surprising as the winter of 2003 was its first winter since construction 

in the spring of 2002. 

 The two projects on TH2 in district 1 experienced some significant changes as the cold weather 

returned in 2003.  The Cass Lake project had a 36% increase in cracks in the mill and overlay portion 

without saw and seal, but the new construction with saw and seal remains crack free.  The Bagley 

project showed a 83% increase in cracks in the 5-in mill / 7-in overlay portion and a 112% increase in 

the 3-in mill / 5-in overlay. 

 Most of the newer sites, constructed in 2000 or later, have very little cracking to report.  The 

most interesting of these sites to watch is TH23 near Russell, which has non-Superpave sections in the 

southbound lanes and Superpave in the northbound lanes.  It is the only new project that has 

Superpave and Non-Superpave sections being compared head-to-head. 
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BACKGROUND 
This report is a continuation of the 2002 Superpave Report which can be found on the MnROAD 

website at www.mnroad.dot.state.mn.us/research/mnresearch.asp 

 

For informational purposed, the following nomenclature will be included for this report. 

 

TABLE 1:  Nomenclature 
 Marshall Superpave / Gyratory 

Bid Item No. 2350 2360 

Aggregate Designation Maximum Aggregate Size Nominal Maximum Aggregate Size 

 

The terms “Superpave” and “Gyratory” will be used interchangeably throughout this report. 

 

Part 1: Production of Gyratory Hot Mix Asphalt in Minnesota 

The Office of Materials has been tracking the quantities of Superpave, or gyratory, hot mix asphalt by 

the ton since 1998.  Some limited data is available on the early Superpave projects.  The reader is 

encouraged to read the four Mn/DOT prepared papers on Superpave listed in Appendix C ‘References.’  

The intent of this effort was to track the bid price of the Superpave mixtures on Mn/DOT 

projects.  The Office of Materials then sorted that information by district, mix designation, and by 

quantity.  Refer to Appendixes A and B for historical data regarding Superpave production. 

 

Part 2: Mn/DOT Superpave Tracking 

The Office of Materials has been tracking Superpave projects since 1996 when three projects were 

constructed.  Since 1998, the amounts and costs of HMA have been tracked, with the vast majority of 

the HMA mixes being Marshall mixes (2350 Specification) or Gyratory mixes (2360 Specification).    

The information was collected to track cost and performance and to determine if the conversion to 

Superpave was cost effective. 
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Part 1: Production of Gyratory Hot Mix Asphalt in Minnesota 
 

1998-2003: HOT MIX ASPHALT PRODUCTION DATA – MARSHALL & GYRATORY 

For the second straight year HMA production decreased from the previous year.  2003 production was 

down 56% from 2002 and 136% from the 2001 Mn/DOT high.  However, the use of Superpave as a 

percent of total HMA has increased significantly the past two years.  In 2003, Superpave made up 88% 

of the total HMA tonnage bid.  As Graph 1 shows, gyratory mix designs represented only 26% in 2001 

and 58% last year.   

 

GRAPH 1:  Mn/DOT HOT MIX ASPHALT PRODUCTION, ENGLISH TONS 
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1998-2003: HOT MIX ASPHALT COST DATA 

In 2003, the average cost per ton of HMA increased for both the Marshall and Gyratory mixes.  The 

Marshall mixes saw a substantial jump in average cost, most likely caused by the small quantities let.  

Overall the average cost of the gyratory mixes increased 6.4% to $28.03, while the Marshall mixes 

increased 31.2% to $32.98 per ton, as shown in Graph 2.   
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GRAPH 2:  1998-2003 Mn/DOT COST PER ENGLISH TON, ALL HMA MIXES 
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1998-2003: SUPERPAVE (2360 Specification) Mix Design Data 

The production of Superpave mixes declined by 3% in 2003 to 1,671,000 tons.  As a percentage of all 

HMA production, Superpave mixes accounted for 88% of the mixes in 2003, up from 56% in 2002.  

Graph 3 shows the total of Superpave mixtures by wear course and non-wear course mixes. 

 
GRAPH 3: TOTAL SUPERPAVE PRODUCTION, WEAR AND NON-WEAR – 1998 to 2003 
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The cost per ton of the wear course and non-wear course is shown in Graph 4.  Both courses continued 

their increase in cost per ton, with the wear course increasing 6% and the non-wear course increasing 

7%. 
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GRAPH  4:  SUPERPAVE WEAR & NON-WEAR COURSE COST PER ENGLISH TON 
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As shown in Graph 5, the average cost per ton in the Metro area is significantly higher than the out-

state area for gyratory mixes.  In the Metro, the average cost per ton was $36.97 compared to an 

average $24.73 per ton for the six out-state districts.  The primary factors for the higher cost are more 

high volume roads in the Metro and the extensive use of nighttime paving.   

 
GRAPH 5:  2003 Mn/DOT COST PER ENGLISH TON, SUPERPAVE, BY DISTRICT 
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SUPERPAVE WEAR COURSE AGGREGATE SIZE 
 
The vast majority of Superpave wear courses are designed with a nominal maximum aggregate size 

(NMAS) of 12.5 mm (1/2-in.) as shown in Graph 6. 

 

GRAPH 6: SUPERPAVE WEAR COURSE BY AGGREGATE SIZE, 1998 - 2003 
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SUPERPAVE WEAR COURSE - DESIGN TRAFFIC LEVELS 
 
Gyratory design changes involving traffic levels occurred in 2003.  Traffic level 1 (< 300,000 ESAL’s) 

was eliminated and combined into Traffic level 2 (< 1 million ESAL’s).  Traffic level 6 became the 

designation for Stone Matrix Asphalt (SMA) and Traffic Level 7 was eliminated. 

The majority of the Superpave mixes are designed as either a traffic level 3 (1 – 3 million 

ESAL’s) or traffic level 4 (3-10 million ESAL’s) as shown in Graph 7.  No SMA was placed in 2003.  It is 

expected that three projects will place SMA in 2004. 
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 GRAPH 7: SUPERPAVE WEAR COURSE BY TRAFFIC LEVEL, 1998 - 2003 
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The unit cost of Superpave increases as the design traffic level increases as shown in Graph 8. 
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GRAPH 8:  SUPERPAVE SP12.5 WEAR COURSE COST PER TON BY TRAFFIC LEVEL 
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1998-2003: SUPERPAVE WEAR COURSE - ASPHALT BINDER DATA 
 
The PG 58-28 asphalt binder continues to be the most common binder used for gyratory mixtures, 

consisting of 48% of the mixes by ton in 2003.  Two modified asphalt binders, the PG 58-34 and the PG 

64-34, saw significant increase in use in 2003.  These two –34 binders accounted for 40% of the mixes, 

by ton, in 2003, up from 22% in 2002.  See Graph 9.  
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GRAPH 9:  SUPERPAVE WEAR COURSE BY PG GRADE, 1998 - 2003 
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The cost per ton for the PG 58-28 mixes has stayed relatively constant as shown in Graph 10.  The costs 

for the modified asphalts are more than the unmodified PG 58-28, but modified asphalt binders are 

typically used for higher traffic level designs, which partially explain the higher cost per ton of HMA. 

 
GRAPH 10: COST OF SUPERPAVE WEAR COURSE BY PG GRADE, 1998 - 2003 
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For the past two years, nearly two-thirds of the Superpave wear courses utilized PG 58 graded asphalt 

binder for the high-end temperature grade.  The other one-third is PG 64, with only specialty mixes 

using a PG 52 or PG 70.  See Graph 11. 

 

GRAPH 11:  PERCENT SUPERPAVE WEAR COURSE BY HIGH GRADE TEMPERATURE END 
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On the low-end temperature grade of PG asphalt binders, 2003 saw a significant increase in the PG –

34 binders.  In one year, PG –34 nearly doubled from 23% of the mixes to 44%.  PG –28 decreased 

from 74% to 55% in 2003.  Together, 97% of the mixes use either the PG –28 or PG-34 binders.  See 

graph 12. 

 
GRAPH 12:  PERCENT SUPERPAVE WEAR COURSE BY LOW GRADE TEMPERATURE END 
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1998-2003 Mn/DOT Marshall (2350 Specification) Mix Design Data 
The production of Marshall mixes declined by 450%, dropping to only 225,290 tons in 2003.  In 2002, 

over 1,200,000 tons were produced.  Graph 13 shows the total Marshall designs by wear course and 

non-wear course mixes. 

GRAPH 13: TOTAL MARSHALL PRODUCTION, WEAR AND NON-WEAR – 1998 to 2003 
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Marshall mixes are designed for three traffic levels, low volume, medium volume and high volume.  In 

2003, the cost for all traffic levels rose significantly as shown in Graph 14. 

 

GRAPH 14:  Mn/DOT MARSHALL (2350) MIXES, COST PER ENGLISH TON, 1998 - 2003 
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The cost of Marshall mixes for each design traffic level is influenced by the asphalt binder.  Graphs15, 

16 and 17 shows 2003 cost and tonnage data for Marshall mixes using different asphalt binders. 

 

GRAPH 15:  2003 Mn/DOT MARSHALL (2350) LV WEAR: COST & PRODUCTION BY BINDER 
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GRAPH 16: 2003 Mn/DOT MARSHALL (2350) MV WEAR: COST & PRODUCTION BY BINDER 
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GRAPH 17: 2003 Mn/DOT MARSHALL (2350) HV WEAR: COST & PRODUCTION BY BINDER 
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Part 2: Mn/DOT Superpave Tracking 

 
Introduction 

Mn/DOT identified twelve Superpave projects to be tracked in 2000 and listed them in the Mn/DOT 

Superpave evaluation work plan.  This work plan outlined a 5-year program to evaluate the 

performance and cost effectiveness of Superpave projects.  In 2003 a thirteenth site was added; TH-14 

in Owatonna.  This site was added to monitor the performance of an acid modified asphalt binder.  All 

13 sites, listed below, were observed in 2003 for cracking and compared to 2002 with the exception of 

I-90 near Winona.  This site was visited in April 2004. 

In 2002, crack monitoring stations were established in ten of the twelve sites using GPS and PK 

nails at each station.  In 2003, three more crack monitoring stations were established with GPS and PK 

nails.  All thirteen sites now have established crack monitoring stations where the exact 500-ft of 

pavement can be reviewed yearly.    

No FWD testing was performed on any of the thirteen sites in 2003 unless it was included as 

part of pavement management’s normal testing procedure.  If so, that information is not part of this 

report.  

Information regarding ride quality (smoothness of road) can be found from the data in the 

Materials Performance System (MPS) located on the Mn/DOT intranet.  The Pavement Design Unit of 

the Office of Materials gathers friction test information on Mn/DOT highways. 

 

Superpave Projects - Mn/DOT Tracking 

The sites were meant to represent Superpave pavements used in a variety of construction applications.  

They represent seven sites of new construction (NEW) with different grades of asphalt binder, different 

aggregate size in the wear courses, saw and seal test sections, gyratory and Marshall mixes and the 

inclusion of RAP into Superpave mixes.   

The other five sites are overlay projects.   Three of the sites are bituminous over bituminous 

(BOB) projects and the other two are bituminous over concrete (BOC) projects.  Similar to the NEW 

projects above, the overlay projects used various asphalt binders, aggregates, saw and seal methods, 

mix designs and RAP. 

Because of the small number of projects identified and the number of variables within the 

projects, the purpose of this tracking is not to compare project versus project, but rather to compare 

Superpave’s performance in these applications versus non-Superpave pavement. 
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TABLE 2 – Mn/DOT Superpave Tracking Projects 
MK YEAR  HIGHWAY LOCATION DESCRIPTION 

1 1996 I-35 Owatonna Polymer modified Superpave (PG 58-34) NB, Mn/DOT 
2361a SB, saw & seal sections, NEW construction. 

2 1997 I-90 Winona 
Control section with PG 58-34, test sections with 
polymer modified & non-modified Superpave (PG 58-
34), saw & seal sections, BOC. 

3 1996 CSAH 75 Stearns County 
Control section (Mn/DOT 47Ab), test sections with PG 
58-28 and PG 58-34, saw & seal sections, mill and 
overlay. 

4 1997 TH 10/610 Blaine NEW construction with high ADT, Superpave (PG 58-
34) with 9.5-mm aggregate. 

5 1998 I-35W Arden Hills BOC, BOB & NEW construction with Superpave (PG 
64-28) and Mn/DOT 2350-HV. 

6 1997 TH 2 Cass Lake NEW & BOB construction with Superpave (PG 58-28), 
saw & seal sections. 

7 1999 TH 65 Blaine Two Superpave mixes (PG 64-28 & PG 64-22) for mill 
and overlay, various depths of milling. 

8 1999 TH 2 Bagley Varied mill and overlay thickness for Superpave (PG 
58-34). 

9 1999 TH 53 Virginia Rubblized concrete, overlayed with Superpave (PG 
58-34), saw & seal sections. 

10 97/ 99 MnROAD Mainline & LVR Mainline has two Superpave overlay test cells and the 
LVR has three cells with different binders. 

11 2000 TH 23 Russell CIR with control section (Mn/DOT 2350-HV) and 
Superpave (PG 64-34) with saw & seal sections. 

12 1997 I-494 Eagan 
BOB with polymer modified (PG 64-34) and un-
modified (PG 58-28) Superpave overlay with 19-mm 
aggregate. 

13 2001 TH 14 Owatonna NEW construction using acid modified asphalt binders 
a Mn/DOT 2361 mix in accordance to Mn/DOT specification 2331 (75-blow Marshall design) 
b Mn/DOT 47A mix in accordance to Mn/DOT specification 2331 (50-blow Marshall design) 
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2003 Summary of Superpave Tracking 

In 2003, one additional Superpave site was added to the tracking system.  TH-14 in Owatonna was 

added because it is an acid-modified PG 58-34 binder and is also a design-build project.  Two more 

sites (TH-23 in Russell and TH-53 in Virginia) had 500-ft. crack stations established with PK nails 

placed at the beginning of the cell and its location marked with GPS coordinates.  Now all thirteen 

Superpave sites have established crack control stations with PK nails and GPS coordinates.  Also 

included in this year’s report for some locations are expanded test cell tables showing more detailed 

data on cell performance. 

 Transverse (thermal) cracking increased between 2002 and 2003 by NN% in the common 

stations of the twelve sites.  The most dramatic increase in cracking occurred at I-90 near Winona 

(project number 2), a BOC project constructed in 1996.  A significant increase in the number and linear 

feet of cracks was noted, but other factors may have contributed to the increase.  For one, the site 

survey was not taken until April of 2004, meaning that this site went through two winter seasons 

between reviews.  Another factor may be the time of year for the review.  This years review occurred in 

April, compared to October of 2002, and many of the new cracks seen were hairline cracks.  Whether 

or not these hairline cracks “heal” themselves during the warmer summer months will not be known 

until later this year.  It is planned to re-visit this site in the fall and compare the crack count between 

early spring and fall season. 

 Of the remaining eleven sites, no significant change was noted in the performance of the 

mainline pavements with the possible exception of I-35W (project number 10) which had a significant 

increase in reflective cracking after it went through its first winter season. 

 Included in this year’s review for some of the sites is the linear footage of cracking in shoulder, 

which is typically a 10-ft. wide section next to the driving lane.  This is included because it was noted at 

a few sites that the cracks in the shoulder are working their way into the mainline.  The typical 

construction of the shoulder section consists of less structure (HMA) with an unsealed longitudinal joint 

between the mainline and shoulder.  The joint between the mainline and shoulder is opening (cracking) 

with time and water is being allowed down into the crack.  It is also common to see that the cracks in 

the shoulder not sealed.  This also allows water beneath the pavement in the shoulder.  It now appears 

that the deterioration seen in the shoulder and along the joint between the shoulder and the mainline is 

having a negative effect on the mainline structure, with cracks extending from the shoulder, across the 

joint, and into the mainline.  This type of pavement response will be more closely monitored as the 

annual review of the Superpave sites continues. 
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2003 Detailed Observations 

Project No. 1: Interstate 35 near Owatonna 
State Project Number: S.P. 6680-76 (1995 & 1996) 

Description: 1996 construction of northbound lanes consisted of 4-in. Superpave with a PG 58-34, 

SBS polymer modified asphalt binder on 5-in. of asphalt base with 4-in. of permeable asphalt 

stabilized based and 2-in. of aggregate base.  Four different saw and seal sections and control 

sections were constructed.   

 

1995 construction of southbound lanes consisted of the same pavement structure with the wear 

course consisting of Mn/DOT type 61 (75-blow Marshall design) mix for 7 ¼ miles.  The northern 1-

½ miles consisted of two equal sections with different grades of oil used for the binder and wear 

course.  One segment consisted on penetration graded 85/100 oil and the other performance 

graded 58-34 oil, both with anti-strip additives.  Saw and seal sections similar to northbound were 

constructed. 

 

Pavement Sections for Research:  Northbound consists of four saw & seal sections with 40-ft. 

spacing, one section of 100-ft. saw & seal, one section of 200-ft. saw & seal, and one section 

without saw & seal.  Southbound consists of two sections of 40-ft. saw & seal, two sections of 60-ft. 

saw & seal, one section of 100-ft. saw & seal, and two sections without saw & seal. 

 

2003 Summary 

For 2003 all crack monitoring stations are included in the report.  The condition of the pavement 

stayed relatively the same compared to 2002.  With the northbound Superpave lanes crack free, 

and the southbound Marshall mix lanes with 5-ft additional cracking in the mainline lane.  What is 

interesting to note is the increase in shoulder cracks.  The southbound lanes had 29 additional feet, 

while the northbound lane had 57 additional feet of cracking.  There are small hairline cracks 

beginning to form in the mainline from some of the shoulder cracks, in both the southbound and 

northbound lanes.  How these shoulder cracks influence the mainline cracks will be observed. 

 

I-35: TRANSVERSE CRACKS – AVERAGE LINEAR FEET PER 500-ft. STATIONS 

SOUTHBOUND (’95) NORTHBOUND (’96) YEAR MAINLINE SHOULDER MAINLINE SHOULDER COMMENTS 

2002 93 245 0 120  
2003 97 274a 0 177  

CHANGE 4.5% 11.6% 0% 48.2%  
a Station 2 SB not included in 2003 average. 
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I-35:  SOUTHBOUND (MARSHALL) CRACK STATIONS, 2000-2003 
2000 2002 2003 

station 
Crack or 

joint 
# of cracks 

linear feet 
cracks # of cracks 

linear feet 
cracks 

# of 
cracks 

linear feet 
cracks 

1 SBa shoulder n.a. 200 lf 36 349 lf 36 349 lf 

 mainline n.a. 108 lf 35 186 lf 35 190 lf 

2 SB shoulder n.a. n.a. n.a. n.a. 17 160 lf 

saw & seal n.a. n.a. 9 108 lf 9 108 lf 40’ saw & 

seal mainline n.a. n.a. 5 22 lf 5 22 lf 

4 SB shoulder n.a. n.a. 35 348 lf 35 348 lf 

 mainline n.a. n.a. 35 221 lf 35 223 lf 

5 SB shoulder n.a. n.a. 22 196 lf 29 246 lf 

saw & seal n.a. n.a. 8 96 lf 8 96 lf 60’ saw & 

seal mainline n.a. n.a. 11 22 lf 11 22 lf 

7 SB shoulder n.a. n.a. 9 88 lf 16 152 lf 

saw & seal n.a. n.a. 5 60 lf 5 60 lf 100’ saw 

& seal mainline n.a. n.a. 2 13 lf 5 28 lf 

shoulder  200 lf 25.5 245 lf 29.0 274 lf Avg. per 

500-ft mainline  108 lf 17.0 92.7 lf 17.6 96.9 lf 

% change shoulder     + 13.7% +11.6% 

 mainline     + 3.4% + 4.5% 

a Exact 500-ft crack station could not be duplicated from 2000 to 2002 
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I-35:  NORTHBOUND (SUPERPAVE) CRACK STATIONS, 2000-2003 
2000 2002 2003 

station 
Crack or 

joint # of cracks 
linear feet 

cracks # of cracks 
linear feet 

cracks 
# of 

cracks 
linear feet 

cracks 

1 NB shoulder n.a.  14 140 lf 15 150 lf 

saw & seal n.a.  12 144 lf 12 144 lf 

 mainline n.a.  0 0 lf 0 0 lf 

2 NB shoulder n.a. n.a. 11 131 lf 23 206 lf 

saw & seal n.a. n.a. 5 60 lf 5 60 lf 40’ saw & 

seal mainline n.a. n.a. 0 0 lf 0 0 lf 

4 NB shoulder n.a. n.a. 17 160 lf 28 270 lf 

saw & seal n.a. n.a. 3 36 lf 3 36 lf 

 mainline n.a. n.a. 0 0 lf 0 0 lf 

6 NBa shoulder n.a. 0 19 167 lf 31 292 lf 

 mainline n.a. 0 0 0 lf 0 0 lf 

7 NB shoulder n.a. n.a. 12 120 lf 15 146 lf 

saw & seal n.a. n.a. 12 144 lf 12 144 lf 100’ saw 

& seal mainline n.a. n.a. 0 0 lf 0 0 lf 

shoulder  0 lf 12.2 120 lf 18.7 177 lf Avg. per 

500-ft mainline  0 lf 0 0 lf 0 0 lf 

% change shoulder     + 53.4% +48.2% 

 mainline     0% 0% 

a Exact 500-ft crack station could not be duplicated from 2000 to 2002. 

 

I-35: AIR TEMPERATURE 

HIGH TEMPERATURES LOW TEMPERATURES YEAR °F °C °F °C COMMENTS 

2000 96 36 -27 -33  
2001 96 36 -18 -28  
2002 96 36 -7 -22  
2003 97 36 -16 -27  
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Project No. 2: Interstate 90 south of Winona 
State Project Number: S.P. 8580-133 (1997) 

Description: This Superpave HMA overlay was a crown correction from a slope of 0.010 on the 

existing concrete panels to a slope 0.020 after paving.  The BOC overlay was 4.0-in. at the outside 

edge and 5.3-in. on the centerline of 27-ft. long concrete panels. 

 

Pavement Sections for Research: Three asphalt binders were used on this project.  A PG 58-28 

asphalt binder was used in the HMA on the west end of the project.  A polymer modified (SBS) PG 

58-34 asphalt binder was used in the left lane just west of the County Road 7 bridge.  An 

unmodified PG 58-34 was used in the right lane just west of the County Road 7 bridge.  The 27-ft. 

long concrete panels were sawed and sealed at spacing of 27-ft., 54-ft. and two sections had no 

sawed-and-sealed joints. 

 

2003 Summary 

The 2003 site visits actually occurred in the spring of 2004, and many of the new cracks that were 

seen were hairline cracks.  These hairline cracks are the reason for the significant increase in the 

amount of cracking at this site.  The site will be revisited in the fall to see if these hairline cracks 

closed up during the summer months.  The hairline cracks were located and pictures were taken of 

some of them for documentation purposes. 

 Cores were drilled in 2002 and given to Mathy Construction for analysis.  Without going into 

detail, the test results show the asphalt with the modified binder is aging less than the other two 

pavements. 

 

I-90: TRANSVERSE CRACKS – LINEAR FEET PER 500-ft. STATIONS 

WESTBOUND 
YEAR CONTROL 

SECTION   
PG 58-28b 

UNMODIFIED 
PG 58-34 

MODIFIED  
PG 58-34 

COMMENTSa 

2000 156 72 108 No saw and seal 
2002 160 96 96 No saw and seal 
2003 195 136 196 No saw and seal 

CHANGE 22% 42% 104%  
2000 12 0 0 54-ft. saw & seal spacing 
2002 39 0 12 54-ft. saw & seal spacing 
2003 92 12 108 54-ft. saw & seal spacing 

CHANGE 135% NA 800%  
a Crack stations could not be duplicated between 2000 & 2002. 
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b Average of two 500-ft crack stations. 
 

I-90: AIR TEMPERATURE 

HIGH TEMPERATURES LOW TEMPERATURES YEAR °F °C °F °C COMMENTS 

2000 93 34 -23 -31  
2001 99 37 -10 -23  
2002 97 36 -5 -21  
2003 98 37 -10 -23  
 
 

Project No. 3: CSAH 75 in St. Cloud 
State Project Number: S.P. 73-675-07 (1996) 

Description: Mill and overlay project utilizing Superpave wear and binder courses in varying 

thickness along with a standard Mn/DOT 47A wear course mixture in varying thickness.  Expected 

ESALs of 3,000,000.  This project is located next to a 1.6-mile concrete pavement to the east, 

which can provide comparison between Superpave and concrete pavements. 

 

Pavement Sections for Research:  Eight Superpave test sections were constructed for evaluation, 

four in the westbound direction and four in the eastbound direction.  The six Superpave test 

sections included two coarse mix designs with a 19-mm aggregate (1” maximum).  One Superpave 

mix included polymer modified PG 58-34 asphalt binder and the other one used a traditional 

120/150 pen graded asphalt, which tested as a PG 58-28.  The PG 58-34 Superpave mix was used 

in the wear and binder courses in one location and just in the wear course in the adjacent section.  

The PG 58-28 Superpave mix was only used in the wear course.  The Mn/DOT mixes for wear, 

binder, and base course all used 120/150 pen graded asphalt binder.  The table below shows the 

percent of binder for each course of HMA.  Portions of each of the eight test sections were sawed 

and sealed. 

 

2003 Summary 

The eight-crack stations had 38% more cracks in 2003, resulting in 9% more linear feet of cracking 

in the mainline of CSAH 75.  The pavement was routed and sealed between site visits, which may 

explain the significant increase in the number of cracks compared to the slight increase in the total 

length of cracks.   

 As a whole, the sections with saw and seal have less cracking, with the exception of station 

3WB.  Station 3WB has 15 transverse cracks (saw and seal joints do not count as transverse 
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cracks), while the other 3 sections with saw and seal average 2 transverse cracks.  The four 

stations without saw and seal average over 5 cracks per station. 

 The shoulders are in much worse condition, averaging almost 20 cracks and 200-lf per station.  

These shoulder cracks are extending into the mainline.  The progression of these cracks will be 

monitored. 

 The PG 58-34 sections, with the exception of 3 WB, are outperforming the PG 58-28 and 47A 

sections of CSAH 75.  Stations 1 WB, 2 WB & 4 WB had no cracking between 1997 and 2002.  In 

2003, only station 4 WB had any new cracking as seven shoulder cracks crept 1-ft into the mainline. 

 Of the non-modified asphalt binder sections, three of the four had an increase in cracks, though 

station 1 EB had only one shoulder crack extend 1-ft into the mainline.  The two non saw and 

sealed stations had the most new cracks in 2003, with station 2 EB going from 8 to 12 cracks and 

station 3 EB going from 7 to 10 cracks. 

 

CSAH 75: CRACK STATION SECTIONS 

SECTION Wear Course Binder Course Base Course Saw & Seal 

1WB 1 ½” Superpave 
PG 58-34 @ 5.0% 

1 ½” 42B 
PG 58-28 @ 5.9% 

3” 32B 
PG 58-28 @ 5.9% 40’ saw & seal 

2WB 1 ½” Superpave 
PG 58-34 @ 5.0% 

1 ½” 42B 
PG 58-28 @ 5.9% 

3” 32B 
PG 58-28 @ 5.9% None 

3WB 2” Superpave 
PG 58-34 @ 5.0% 

2” Superpave 
PG 58-34 @ 5.0% 

2 ½” 32B 
PG 58-28 @ 5.9% 40’ saw & seal 

4WB 2” Superpave 
PG 58-34 @ 5.0% 

2” Superpave 
PG 58-34 @ 5.0% 

2 ½” 32B 
PG 58-28 @ 5.9% None 

1EB 1 ½” Superpave 
PG 58-28 @ 5.0% 

1 ½” 42B 
PG 58-28 @ 5.9% 

3” 32B 
PG 58-28 @ 5.9% 40’ saw & seal 

2EB 1 ½” Superpave 
PG 58-28 @ 5.0% 

1 ½” 42B 
PG 58-28 @ 5.9% 

3” 32B 
PG 58-28 @ 5.9% None 

3EB 1 ½” 47A 
PG 58-28 @ 6.0% 

1 ½” 42B 
PG 58-28 @ 5.9% 

3” 32B 
PG 58-28 @ 5.9% None 

4EB 2” 47A 
PG 58-28 @ 6.0% 

2” 47B 
PG 58-28 @ 5.9% 

2 ½” 32B 
PG 58-28 @ 5.9% 40’ saw & seal 
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CSAH 75:  TRANSVERSE CRACKS – LINEAR FEET PER 500-ft. STATION (UNO) 

EAST & WEST BOUND 
YEAR CONTROL 

SECTION   
Mn/DOT 47A 

UNMODIFIED 
PG 58-28 

MODIFIED 
PG 58-34 

COMMENTS 

2000a 88 55 36b No saw and seal stations 
2002a 84 36 36b No saw and seal stations 
2003 98 46 40b No saw and seal stations 

CHANGE 17% 28% 10%  
2000a 32 8 35b 40-ft. saw & seal stations 
2002a 33 8 75b 40-ft. saw & seal stations 
2003 33 9 76b 40-ft. saw & seal stations 

CHANGE 0% 13% 1.3%  
a Not all crack stations could not be duplicated between 2000 & 2002. 
b Average of two 500-ft crack stations. 
 
CSAH 75: CRACK MONITORING STATIONS, 1997-2003 

1997 2000a 2002a 2003 SECTION & 
WEAR COURSE # cracks Lin Ft # cracks Lin Ft # cracks Lin Ft # cracks Lin Ft 

1WB PG 58-34 

40’ saw & seal 
1 12 1 12 1 12 1 12 

2 WB PG 58-34 

No saw & seal 
7 87 6 72 6 72 6 72 

3WB PG 58-34 

40’ saw & seal 
2 21 5 58 14 138 15 140 

4WB PG 58-34 

No saw & seal 
0 0 0 0 0 0 7 7 

1EB PG 58-28 

40’ saw & seal 
1 1 2 8 2 8 3 9 

2EB PG 58-28 

No saw & seal 
0 0 3 55 8 36 12 46 

3EB 47A 

No saw & seal 
0 0 7 88 7 84 10 98 

4EB 47A 

40’ saw & seal 
0 0 3 32 4 33 4 33 

TOTALS - ALL 11 121 LF 27 325 LF 42 383 LF 58 417 LF 

% CHANGE   145% 169% 56% 18% 38% 9% 
a Not all crack stations could not be duplicated between 2000 & 2002. 
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CSAH 75:  AIR TEMPERATURE 

HIGH TEMPERATURES LOW TEMPERATURES COMMENTS YEAR °F °C °F °C  
2000 94 34 -20 -29  
2001 98 37 -19 -28  
2002 98 37 -9 -23  
2003 96 36 -15 -26  

 
 

Project No. 4: Trunk Highway 10 / 610 near Blaine 
State Project Number: S.P. 0214-12 and 0214-13 (1997) 

Description: NEW construction as part of the TH10/TH 610 freeway.  This segment consists of a 

rural 4 to 8 lane freeway constructed on a new alignment where no roadway presently exists.  The 

two projects are concurrent construction. 

 

Pavement Sections for Research:  This project represents NEW construction of a Superpave 

freeway subject to high ADT.  (Design ADT = 37,000; design speed = 70 mph)  The pavement 

structure consists of 9-in. Superpave with PG 58-34 asphalt binder and 12.5-mm aggregate in the 

wear course. 

 

2003 Summary 

No cracks have occurred on this section of Superpave since its 1998 construction. 

 

TH 10 / 610:  TRANSVERSE CRACKS – LINEAR FEET PER 500-ft. STATIONS 

YEAR CONTROL 
SECTION    

MODIFIED  
PG 58-34 COMMENTS 

2000 NA NA No saw and seal stations 
2002 0 0  
2003 0 0  

CHANGE NA NA  
 

TH 10 / 610:  AIR TEMPERATURE 

HIGH TEMPERATURES LOW TEMPERATURES YEAR °F °C °F °C COMMENTS 

2000 98 37 -28 -33  
2001 107 42 -22 -30  
2002 98 37 -11 -24  
2003 95 35 -21 -29  
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Project No. 5: Interstate 35W near Arden Hills 
State Project Number: S.P. 6284-123 (1998 & 1999) and S.P. 6284-131 (2002) 

Original Description: Bituminous overlay over concrete pavement (BOC) and bituminous over 

bituminous (BOB) along an interstate highway subject to high ADT (Design ADT = 150,500).  

Existing concrete is 9-in thick with doweled joints and light mesh.  Joints were patched prior to 

overlay if crack was 1-in. wide or greater. 

The work consists of 4-in. of BOC, 1½ -in. BOB and the addition of lanes in both directions with 

NEW 14-in. HMA on 3-in. of class-6 aggregate base.  Superpave mix design for the wear course 

consisted of the 12.5-mm aggregate and PG 64-28 asphalt binder. 

After the 1998 construction season was over, all of the NEW construction was done and 

approximately 2/3 of the BOC work was finished.  Early reflective cracking was occurring in the 

newly placed bituminous overlay, so it was decided to replace the Superpave with Mn/DOT 2350-

HV bituminous mix with the same asphalt binder for the project’s completion in 1999.  This was 

done for comparative purposes between the two mixes. 

 

Original Pavement Sections for Research: The research sections were to include all three types of 

construction on I-35W, including BOC, BOB and NEW.  The research sections expanded in 1999 

when the decision was made to switch from the Superpave overlay to the Mn/DOT 2350–HV mix 

design.   

 

Changed Event:  In the spring of 2002, I-35W experienced a catastrophic crack sealant failure.  

Because of this event, the entire portion of I-35W from approximately MP 22 to MP 30 was milled 

and overlayed by an emergency contract to remove all the sealant from the roadway.  Being an 

emergency contract, MnDOT provided the contractor a “typical section” and a start–end point 

location and worked out the details in the field.  The work involved the driving lanes and the ramp 

gores. 

 The new 1½ -in. overlay was intended to be Superpave with PG 64-28 asphalt binder.  

However, the contractor was not able to provide the PG 64-28 asphalt binder in “a timely manner”, 

and received a change order to provide Superpave with PG 64-22 asphalt binder.  Therefore, the 

entire northbound portion of I-35W was overlaid with the PG 64-22 Superpave.  Southbound I-35W 

was overlaid with the PG 64-28 Superpave in accordance to the original contract specifications. 
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Revised Pavement Sections for Research: Three 500-ft. crack monitoring stations were established 

in both the northbound and southbound directions.  One monitoring section for BOC, BOB & NEW 

in each direction will provide a comparison of the two PG binders used. 

 

2003 Summary 

The new construction portions of the highway were not surveyed in 2003.  In the two overlay 

sections, it appears that the reflective cracks have come through the pavement.  The majority of 

these cracks are across the entire lane.  

 
I-35W:  TRANSVERSE CRACKS QUANTITY PER 500-ft. STATIONS 

NORTHBOUND 
BOB BOC NEW YEAR 

# CRACKS LIN. FT. # CRACKS LIN. FT. # CRACKS LIN. FT. 
COMMENTS

2002 3 25 4 42 2 16  
2003 9 93 7 81 na na  

 SOUTHBOUND  
2002 0 0 10 86 5 52  
2003 18 112 10 120 na na  

 
 

I-35W:  AIR TEMPERATURE 

HIGH TEMPERATURES LOW TEMPERATURES YEAR °F °C °F °C COMMENTS 

2000 98 37 -28 -33  
2001 107 42 -22 -30  
2002 98 37 -11 -24  
2003 95 35 -21 -29  

 
 

Project No. 6: Trunk Highway 2 near Cass Lake 
State Project Number: S.P. 1101-18 (1997) 

Description:  Construction consisted of upgrading TH 2 to a four-lane facility.  The new facility will 

consist of two 24-ft. driving lanes with paved bituminous shoulders.  The project consists of NEW 

construction and mill and overlay over bituminous (BOB).  

 

Pavement Sections for Research: The eastbound lanes consist of ½ mile of mill and overlay (BOB), 

followed by 5½ miles of NEW construction.  The westbound lanes consist of approximately 4 miles 

of mill and overlay, followed by 2 miles of NEW construction. 

 Overlay thickness is 3-in. of Superpave with PG 58-34 asphalt binder and 12.5-mm aggregate.  

No saw and seal was performed in the mill and overlay segments of roadway.  The NEW 
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construction consists of 7½-in. of Superpave with the same asphalt binder and aggregate in the 

wear course as the overlay.  Control joints were sawed and sealed at 40-ft. on center in all NEW 

construction 

 

2003 Summary 

The mill and overlay section continues to crack, with the eastbound lanes seeing a significant 

increase in cracks.  In 2002 the eastbound lane had 9 cracks totaling 98-lf, which increased to 25 

cracks totaling 159-lf.  The westbound lane only had one more crack in 2003, bringing its total to 11 

cracks totaling 100-lf. 

 The new construction portion of TH 2 remained crack-free in the mainline, but the shoulders 

saw a significant increase in cracking.  The eastbound station shoulder cracks went from 1 crack 

totaling 12-lf to 12 cracks totaling 116-lf.  The westbound station shoulder cracks went from no 

shoulder cracks to 14 cracks totaling 132-lf.  The influence of these shoulder cracks on the mainline 

will be monitored. 

 

TH 2:  TRANSVERSE CRACKS – LINEAR FEET PER 500-ft. STATIONS 

EAST & WEST BOUND 
EB SUPERPAVE WB SUPERPAVE YEAR 

# of cracks  LF of cracks # of cracks  LF of cracks 
COMMENTS 

Mill and overlay: no saw and seal stations 
2000 7 74 9 88  
2002a 9 98 10 92  
2003 25 159 11 100  

CHANGE 178%   62% 10% 9%  
NEW construction: 40-ft. saw & seal stations 

2000 0 0 0 0  
2002a 0 0 0 0  
2003 0 0 0 0  

CHANGE na na na na  
a  Crack stations could not be duplicated between 2000 & 2002. 

 

TH 2:  AIR TEMPERATURE 

HIGH TEMPERATURES LOW TEMPERATURES YEAR °F °C °F °C COMMENTS 

2000 91 33 -27 -33  
2001 96 36 -27 -33  
2002 92 33 -17 -27  
2003 94 34 -27 -33  
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Project No. 7: Trunk Highway  65 through Blaine 
State Project Number: S.P. 0208-104 (1999) 

Description:  Multiple mill and overlay designs along Central Avenue from old TH 10 to 153rd 

Avenue NE on the northbound roadway, and from old TH 10 to 147th Avenue on the southbound 

roadway.  Mill depths varied from 1½-in. to 3-in. deep, with 1½-in. of wear course in the overlay on 

all sections.  The north end of the project was designed to correct the profile grade located over a 

swamp deposit.  Milling in that area ranged from 1-in. to 3-in. as site conditions dictated.  Overlay 

mix design consisted of Superpave with PG 64-28 asphalt binder and 12.5-mm aggregate (3/4-in. 

maximum). 

  

Pavement Sections for Research: For research purposes, Superpave with PG 64-22 asphalt binder 

was introduced from Bunker Lake Blvd to 147th Avenue NE on the southbound lanes and from 143rd 

Avenue NE to 153rd Avenue NE on the northbound lanes.  The remainder of the project used the 

PG 64-28 asphalt binder. 

 Designs used fro the study include: 

 #3: mill 50-mm below in-place surface. Overlay: SPWEA440E (40-mm) & SPWEB440E (50-

mm).  Outside shoulder – do not mill, overlay LVWE45030B (40-mm) 

 #4 mill 75-mm below in-place surface. Overlay: SPWEA440E (40-mm) & SPWEB440E (75-

mm).  Outside shoulder – do not mill, overlay LVWE45030B (40-mm) 

 #5 mill 25 to 75-mm (+/-) to help correct the profile grade. Overlay: SPWEA440E (40-mm) & 

SPWEB440E (50-mm).  Outside shoulder – mill 25 to 75-mm (+/-), overlay 

LVWE45030B (40-mm) 

 

2003 Summary 

The biggest change was in the PG 64-22 BOC overlay in the southbound lane, which had 31% 

more cracking than 2002.  The other stations stayed about the same and the southbound BOB 

overlay is outperforming the northbound BOB for both binder types.  As expected, the BOB with the 

additional 1 ½” wear course has the least amount of cracking. 
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TH 65:  TRANSVERSE CRACKS – LINEAR FEET PER 500-ft. STATIONS 

SOUTHBOUND NORTHBOUND 
PG 64-22 PG 64-28 PG 64-22 PG 64-28 YEAR 

BOCb BOBc BOBd BOBe BOBe 
COMMENTSa 

2000 37 0 42 158 146 
2002 87 23 100 194 166 
2003 114 28 103 206 166 

No saw & 
seal stations 

CHANGE  31% 22% 3% 6% 0%  
a Crack stations could not be duplicated between 2000 & 2002. 
b BOC – design 4 with additional 1.5-in. wear course. 
c BOB – design 5 with additional 1.5-in. wear course. 
d BOB – design 4. 
e BOB – design 3. 
 

TH 65:  AIR TEMPERATURE 

HIGH TEMPERATURES LOW TEMPERATURES YEAR °F °C °F °C COMMENTS 

2000 90 32 -26 -32  
2001 95 35 -17 -27  
2002 92 33 -8 -22  
2003 95 35 -21 -29  

 

Other: This project extends through the city boundaries of Blaine and Ham Lake.  The Blaine 

portion (south end) has routed and sealed the cracks, while the Ham Lake portion (north 

end) has not sealed the cracks.  The sealed versus un-sealed cracks will be monitored to 

see if the benefits of sealing the cracks improves the structure of the overlay. 

 

Project No. 8: Trunk Highway 2 near Bagley 
State Project Number: S.P. 1502-25 and S.P. 6005-50 (1999) 

Description: Bituminous mill and overlay, the west portion of the eastbound lanes consists of 5-in. 

mill and 7-in. Superpave overlay.  The eastern portion of the eastbound lanes consists of 3-in. mill 

and 5-in. Superpave overlay.  Superpave mix design of the overlay is PG 58-34 with 12.5-mm 

aggregate (3/4-in. maximum). 

 

Pavement Sections for Research: Variable mill and overlay thicknesses on the project.  Mn/DOT 

will monitor one segment from each section.  Wear course mixtures are the same. No sawed & 

sealed joints were performed on this project. 
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2003 Summary 

The linear feet of cracks in the thinner 5-in. overlay nearly tripled in 2003, going from 67-lf to 192-lf.  

The thicker 7-in. overlay had a 52% increase to 47-lf.  The cracks in the shoulders saw a significant 

increase in number and linear feet.  In the 7-in. overlay station, shoulder cracks increased from 162-

lf to 296-lf, while the 5-in. overlay section increased from 147-lf to 311-lf.  The influence of the 

shoulder cracks on the mainline will be monitored. 

 

TH 2:  TRANSVERSE CRACKS – LINEAR FEET PER 500-ft. STATIONS 

EASTBOUND 
5-IN. MILL & 7-IN.OVERLAY 3-IN. MILL & 5-IN.OVERLAY YEAR 

Mainline (LF) Shoulder (LF) Mainline (LF) Shoulder (LF) 
COMMENTSa 

2000 0 50 18 160 
2002 31 162 67 147 
2003 47 296 192 311 

Mill and overlay : no 
saw and seal stations 

CHANGE 52% 83% 187% 112%  
a Crack stations could not be duplicated between 2000 & 2002. 

 
TH 2:  AIR TEMPERATURE 

HIGH TEMPERATURES LOW TEMPERATURES YEAR °F °C °F °C COMMENTS 

2000 91 33 -25 -32  
2001 94 34 -33 -36  
2002 91 33 -17 -27  
2003 96 36 -26 -32  

 
 

Project No. 9: Trunk Highway 53 near Virginia 
State Project Number: S.P. 6917-112 (1999) 

Description: Rubblized in-place concrete paving, grading, bituminous surfacing and drainage.  The 

concrete was rubblized using two different pieces of equipment.  The north half was rubblized with 

the Antigo multi-head breaker, while the south half was rubblized with the RMI PB4 sonic breaker.  

The project consisted of replacing many culverts beneath the pavement to deal with the high water 

table. 

 

Pavement Sections for Research:  This project has a ‘control strip’ of bituminous over non-rubblized 

concrete, half of the project with bituminous over rubblized concrete by the sonic breaker and the 

other half rubblized by the multi-head breaker.  The majority of the project has saw & seal joints at 

40-ft. spacing, with the exception of roadway from RP 49 to Cty Rd 651, which has no saw & seal 

joints.  The overlay structure consists of 3-in. Superpave with PG 58-34 asphalt binder over 3½-in. 
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to 5-in. of non-wear Superpave base course.  The wear course consists of 12.5-mm aggregate (3/4-

in. maximum) from gravel and taconite tailings. 

 

2003 Summary 

Crack monitoring stations were established in 2003.  Station 1 is the ‘Control’ with the HMA overlay 

placed over non-rubblized PCC pavement.  Station 2 is near RP 54.2 and is within the area 

rubblized with a sonic breaker and has saw and seal at 40-ft. on center.  Station 3 is near RP 50.5 

and is within the area rubblized with the Antigo multi-head breaker and has saw and seal at 40-ft. 

on center.  Station 4 is near RP 48.9, rubblized with the Antigo multi-head breaker and no saw and 

seal.  Station 5 is near RP 48.1, rubblized with the Antigo multi-head breaker and saw and seal at 

40-ft. on center. 

 The control section had one crack across the entire lane, and eleven shoulder cracks.  The only 

crack seen in the mainline was in station 4, which extended 10-ft. into the pavement and was near a 

culvert.  No other mainline cracks were seen. 

 All of the stations, with the exception of station 5, have shoulder cracking.  The influence of the 

shoulder cracks into the mainline will be monitored. 

 

TH 53:  TRANSVERSE CRACKS – LINEAR FEET PER 500-ft. STATIONS 

Sta 1 Sta 2 Sta 3 Sta 4 Sta 5 YEAR Control Sonic Multi-head Multi-head Multi-head Comments 

2003 12 0 0 10 0  
CHANGE N.A. N.A. N.A. N.A. N.A.  

 

TH 53:  AIR TEMPERATURE 

HIGH TEMPERATURES LOW TEMPERATURES YEAR °F °C °F °C COMMENTS 

2000 85 29 -28 -33  
2001 93 34 -30 -34  
2002 91 33 -23 -31  
2003 90 32 -20 -29  
 
 

Project No. 10: MnROAD near Monticello 
State Project Number: S.P. 8680-136 (1997 & 1999) 

Description: The Mainline segment of MnROAD consists of a 4-in. Superpave with PG 58-28 

asphalt binder overlay on an existing milled 9-in. asphalt pavement.  Two 225-ft. long cells were 

constructed in 1997. 
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The Low Volume Road (LVR) consists of three 500-ft. long cells, with 4-in. Superpave on 12-in. 

class-6 aggregate base.  Each LVR cell has a different grade of asphalt binder, as follows; Cell 33 

(PG 58-28), Cell 34 (PG 58-34) and Cell 35 (PG 58-40).   

  

Pavement Sections for Research: For the mainline section of MnROAD, both test sections utilized a 

PG 58-28 asphalt binder.  The main difference between the cells is that Cell 50 has a gradation 

through the restricted zone and Cell 51 has a coarse gradation. 

 For the LVR, a lane driven with a 102 kip truck and a lane driven by a 80 kip truck divide the 

LVR test road.  Measurements are taken frequently for cracks, rutting and ride. 

 

2003 Summary 

Cell 35 with the PG 58-40 asphalt binder continues to deteriorate with the 80K lane having 

transverse (thermal) cracks and longitudinal (top-down) cracks develop during the past 12 months.  

The 102K lane developed ten transverse cracks totaling 40 linear feet, and rutting passed one-half 

inch in the 80K lane. 

 Cell 33 (PG 58-28) developed six transverse (thermal) cracks totaling 16 linear feet and had its 

rutting increase to 0.46-in., a 13% increase from last year. 

 Cell 34 (PG 58-34) remained crack free but also saw an increase of rutting in the 80K lane to 

0.44-in., up 18% from 2002. 

 The mainline Superpave cells did not change significantly from 2002. 

 

MnROAD:  CRACKS – PER TEST CELL 

LOW VOLUME ROAD MAINLINE 
CELL 33 CELL 34 CELL35 CELL 50 CELL 51 YEAR 

80K 102K 80K 102K 80K 102K PL DL PL DL 
2000 0 0 0 0 0 0 0 0 0 0 
2002 0 0 0 0 10ft2 0 0 0 0 0 

2003 14lf 0 0 0 
16lf 
17ft2 

24ft 
40lf NA NA NA NA 

Notes: Linear feet (lf) represent transverse (thermal) cracks. 
  Square feet (ft2) represent fatigue cracking. 
  Feet (ft) represent longitudinal (top-down) cracking. 
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MnROAD:  RIDE: IRI (m/km) 

Winter ride values are taken from data collected in February of 2000, 2002 and 2003. 

LVR – 80K LANE LVR – 102K LANE YEAR CELL 33 CELL 34 CELL 35 CELL 33 CELL 34 CELL 35 
2000 1.56 1.44 1.26 1.01 1.15 1.12 
2002 1.61 1.74 1.44 1.15 1.31 1.34 
2003 1.55 1.59 1.40 1.20 0.88 1.26 

CHANGE -3.8% -8.6% -2.8% 4.3% -33% -6.0% 
 

MAINLINE – LEFT LANE MAINLINE – RIGHT LANE YEAR 
CELL 50 CELL 51 CELL 50 CELL 51 

2000 1.09 1.56 1.61 1.44 
2002 1.26 1.69 1.70 1.89 
2003 1.56 1.28 1.75 1.74 

CHANGE 24% -25% 2.9% -7.9% 
 

MnROAD:  RUTTING: AVERAGE WHEELPATH RUT DEPTH WITHIN CELL (inches) 

Rutting depths are taken from data collected on October 17, 2000; October 19, 2001; September 

30, 2002 and August 13, 2003.  It represents the average rut depth, in inches, of the left wheelpath 

and right wheelpath. 

LVR – 80K LANE LVR – 102K LANE YEAR 
CELL 33 CELL 34 CELL 35 CELL 33 CELL 34 CELL 35 

2000 0.27 0.24 0.31 0.13 0.13 0.12 
2001 0.36 0.32 0.42 0.20 0.20 0.23 
2002 0.40 0.38 0.46 0.20 0.24 0.26 
2003 0.46 0.44 0.51 0.27 0.33 0.28 

CHANGE 13.2% 18.3% 11.3% 37.5% 36.0% 9.7% 
 

MAINLINE – LEFT LANE MAINLINE – RIGHT LANE YEAR 
CELL 50 CELL 51 CELL 50 CELL 51 

2000 0.04 0.04 0.08 0.10 
2001 0.04 0.07 0.11 0.10 
2002 0.05 0.08 0.13 0.10 
2003 0.06 0.07 0.14 0.13 

CHANGE 17.0% -6.2% 12.4% 24.8% 
 

MnROAD:  AIR TEMPERATURE 

HIGH TEMPERATURES LOW TEMPERATURES YEAR 
°F °C °F °C 

COMMENTS 

2000 91 33 -22 -30  
2001 96 36 -18 -28  
2002 92 33 -5 -21  
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2003 96 36 -20 -29  
 

MnROAD:  BINDER GRADE: 2000 testing for PG extraction showed the following results: 
 

SPECIFIED BINDER GRADE ACTUAL BINDER GRADE 
PG 58-28 PG 59.5-30.3 
PG 58-34 PG 60.4-34.8 
PG 58-40 PG 58.2-42.9 

 
  

Project No. 11: Trunk Highway 23 near Russell 
State Project Number: S.P. 4206-20 (2000) 

Description: This project consists of milling off 2-in. of existing bituminous surface, cold in-place 

(CIR) bituminous recycling 4-in., and resurfacing with 6½-in. of HMA.  Some new turn lanes will be 

constructed and existing turn lanes will be reconstructed.  The project extends approximately 8½ 

miles. 

 

Pavement Sections for Research:  The north 4.2 miles of TH 23 utilizes 4-in. of Superpave wear 

course with PG 64-34 asphalt binder over 2½-in. of Superpave base course.  The southern portion 

utilizes 2-in. wear course of Mn/DOT 2350-HV (75-blow Marshall design, PG 64-34 asphalt binder) 

over 4½-in. of standard Mn/DOT base course HMA. 

• Select saw & seal sections were set up in both the northern portion of the highway with the 

Superpave design and the southern portion with the Mn/DOT 2350-HV mix. 

 

2003 Summary 

Four 500-ft crack stations were established in 2003 in both the southbound and northbound lanes.  

Each direction has two crack stations for the 2350 Marshall mix and the 2360 Gyratory mix, one 

with saw and seal, one without saw and seal. 

 As of July 2003, no cracks have formed in the mainline pavement in either the 2350 Marshall 

mix designs or the 2360 Gyratory mix designs for the southbound or northbound lanes. 

 Approximately 25% of the saw and seal joints have ‘sympathy’ cracking in the shoulder. 
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TH 23:  TRANSVERSE CRACKS – LINEAR FEET PER 500-ft. STATIONS 

SOUTHBOUND 
2350 Marshall Mix 2360 Gyratory Mix YEAR 

Saw & Seal No Saw & Seal Saw & Seal No Saw & Seal 
2003 0 0 0 0 

 

NORTHBOUND 
2350 Marshall Mix 2360 Gyratory Mix YEAR 

Saw & Seal No Saw & Seal Saw & Seal No Saw & Seal 
2003 0 0 0 0 

 

TH 23:  AIR TEMPERATURE 

HIGH TEMPERATURES LOW TEMPERATURES YEAR °F °C °F °C COMMENTS 

2000 99 37 -19 -28  
2001 96 36 -20 -29  
2002 98 37 -7 -22  
2003 98 37 -16 -27  
 
 

Project No. 12: Interstate 494 at Eagan 
State Project Number: S.P. 1985-120 (1997) 

Description: This project consists of milling and overlaying I-494 to improve ride quality and forestall 

maintenance problems.  The in-place roadway is a full depth design on clay sub-grade.  Overlay 

consists of coarse graded (19.0-mm) Superpave on existing asphalt pavement (BOB). 

 

Pavement Sections for Research: An SBS polymer modified PG 64-34 asphalt binder was used in 

the Superpave overlay with RAP on the westbound lanes.  A non-modified PG 58-28 asphalt binder 

was used in the Superpave overlay on the eastbound lanes. 

 

2003 Summary 

 One new crack developed in the eastbound lane with the PG 58-28 binder and the linear feet of 

cracks in that station increased 72% from 25-ft to 43-ft.  There are now nine cracks in the 500-ft 

station, and all nine of them are cracks that have continued off shoulder cracks.  This station has 34 

shoulder cracks and the outside shoulder has deteriorated with edge cracking. 

 The cracking in the PG 64-34 Superpave had no increase in total length (6 cracks at 12-ft), but 

the crack severity has worsened.  The cracks are estimated to be of moderate severity level with 

secondary cracking in the wheelpaths.  The centerline, or construction joint, between lanes has also 

deteriorated to an estimated moderate level severity. 
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I-494:  TRANSVERSE CRACKS – LINEAR FEET PER 500-ft. STATIONS 

EASTBOUND WESTBOUND 
YEAR 

PG 58-28 MODIFIED      
PG 64-34 

COMMENTSa 

2000 64 96 Mill and overlay: no saw and seal stations 
2002 25 72  
2003 43 72  

CHANGE 72% 0%  
a Crack stations could not be duplicated between 2000 & 2002. 

I-494:  AIR TEMPERATURE 

HIGH TEMPERATURES LOW TEMPERATURES YEAR °F °C °F °C COMMENTS 

2000 94 34 -17 -27  
2001 99 37 -13 -25  
2002 97 36 -3 -19  
2003 97 36 -14 -26  
 
 

Project No. 13: Trunk Highway 14 at Owatonna  
State Project Number: S.P. 7408-29 (2002) 

Description: Design-Build Project ($10M) including grading, surfacing and bridge work.  Located on 

TH 14 from 0.4 mile east of junction to CSAH 45 to 0.8 miles east of junction to TH 218 east of 

Owatonna. 

 The westbound lanes are NEW construction consisting of 3-in. SPWEB440E and 8.5-in. 

SPNWB440B over an aggregate base.  The eastbound lanes are a mill and overlay construction.  

The existing pavement consisted of 8.5 to 14.5-in of bituminous on an aggregate base.  1.5-in was 

milled off and 3-in. of SPWEB440E and 2-in. SPNWB440B was added. 

 

Pavement Sections for Research: An PMAB acid modified PG 58-34 asphalt binder was used in the 

Superpave HMA.  

 

2003 Summary 

 One crack station in each direction was established east of the bridge over CSAH 218.   

 The westbound NEW construction has one shoulder crack that stopped at the joint between the 

shoulders and mainline.  The eastbound mill and overlay has seven cracks, assumed to be 

reflective cracks, and 18 shoulder cracks.  All the cracks in the mainline are continuation of 

shoulder cracks. 
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TH14:  TRANSVERSE CRACKS – LINEAR FEET PER 500-ft. STATIONS 

TH-14: MAINLINE 
Westbound - NEW Eastbound – Mill & Overlay YEAR 

# of cracks LF of cracks # of cracks LF of cracks 
2003 0 0 7 12 

 

TH 14:  AIR TEMPERATURE 

HIGH TEMPERATURES LOW TEMPERATURES YEAR °F °C °F °C COMMENTS 

2003 97 36 -16 -27  
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Appendix A 
Metric Tables – Mn/DOT 2350 & 2360 HMA 

Data
 

 
TABLE 1 – HOT MIX ASPHALT PRODUCTION (1998-2003) 

2350 HMA 2360 HMA 
YEAR 

METRIC TONS METRIC TONS 
TOTAL – METRIC 

TONS 
1998 1,340,516 732,263 2,072,779 
1999 1,902,589 751,191 2,653,780 
2000 3,306,714 371,756 3,678,470 
2001 2,994,419 1,074,287 4,068,706 
2002  1,130,165 1,558,254 2,688,419 
2003 204,338 1,511,595 1,715,933 

 
TABLE 2 – HOT MIX ASPHALT AVERAGE COST PER METRIC TON (1998-2003) 

2350 HMA 2360 HMA 
YEAR 

$/ METRIC TON $ / METRIC TON 
1998 $23.92 $33.70 
1999 $23.36 $34.61 
2000 $25.90 $36.39 
2001 $24.32 $30.07 
2002  $27.73 $29.05 
2003 $36.36 $31.26 

 

MMMnnn///DDDOOOTTT  
 
Office of Materials and Road Research
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TABLE 3 – Mn/DOT 2350 PRODUCTION BY TRAFFIC LEVEL  (1999-2003) 
LOW VOLUME (LV) MEDIUM LEVEL (MV) HIGH VOLUME (HV) 

YEAR METRIC 
TONS 

$ / METRIC 
TON 

METRIC 
TONS 

$ / METRIC 
TON 

METRIC 
TONS 

$ / METRIC 
TON 

1999 899,699 $21.95 763,352 $23.16 239,538 $29.35 
2000 1,733,926 $24.86 1,237,904 $25.44 387,911 $31.83 
2001 1,206,528 $23.20 1,509,818 $23.95 281,110 $31.58 
2002  530,747 $26.22 480,266 $26.95 119,151 $37.67 
2003 83,634 $33.35 103,304 $37.44 17,400 $44.50 

 
 
 

TABLE 4 – SUPERPAVE WEAR COURSE & NON-WEAR COURSE  (1998-2003) 
WEAR COURSE NON-WEAR COURSE 

YEAR 
METRIC TONS $ / METRIC TON METRIC TONS $ / METRIC TON 

1998 664,264 $33.80 67,999 $32.79 
1999 601,817 $34.71 149,374 $34.21 
2000 259,697 $36.66 112,059 $35.78 
2001 846,660 $30.78 227,627 $27.41 
2002  1,306,326 $28.89 252,566 $29.85 
2003 1,230,782 $30.62 280,814 $31.97 

 
 

TABLE 5 – SUPERPAVE SP 9.5 MIX DESIGNS (1998-2003) 
1998 1999 2000 2001 2002 2003 WEAR 

COURSE 
MIX DESIGN METRIC TON METRIC TON METRIC TON METRIC TON METRIC TON METRIC TON 

2,B 5,414 0 0 0 0 15,655 

2,E 2,619 0 0 0 0 0 

2,F 0 0 0 0 0 950 

3,B 2,996 0 0 0 88,710 10,220 

3,E 0 0 0 0 3,579 0 

3,L 0 0 0 38,602 0 0 

4,B 0 4,565 36,243 0 0 0 

4,C 47,396 0 0 0 0 0 

4,E 45,981 33,709 21,396 0 9,400 0 

4,F 9,076 7,147 3,015 0 0 0 

5,B 22,134 0 0 0 0 0 

5,E 92,414 0 16,983 0 0 0 

TBL      942 

 
 



 
45 
 
 
 

TABLE 6 – SUPERPAVE SP 12.5 MIX DESIGNS (1998-2003) 
1998 1999 2000 2001 2002 2003 WEAR 

COURSE 
MIX 

DESIGN 
METRIC TON METRIC TON METRIC TON METRIC TON METRIC TON METRIC TON 

1,A 0 18,126 0 0 21,484 0 
1,B 0 0 2,600 30,482 90,232 45,363 
1,C 0 0 0 0 11,892 8,081 
1,E 0 0 0 0 6,200 0 
2,A 0 0 0 0 0 20,495 
2,B 6,980 619 0 0 157,490 162,728 
2,C 0 488 0 22,565 36,797 5,850 
2,D 0 532 0 0 0 0 
2,E 4,184 0 0 0 960 735 
2,F 0 0 0 0 0 980 
3,B 16,750 2,472 35,709 176,186 208,460 272,450 
3,C 0 0 21,736 69,857 203,686 126,710 
3,E 0 0 18,488 0 10,123 17,213 
3,F 0 0 0 0 40,944 10,123 
3,L 0 0 0 16,516 0 2,165 
4,B 0 154,639 5,956 135,300 106,735 95,010 
4,C 156,826 189,459 6,547 4,663 132,884 72,892 
4,D 0 0 0 0 4,350 0 
4,E 23,610 90,434 5,813 69,756 162,025 48,630 
4,F 9,010 1,724 83,272 103,816 65,805 242,133 
4,G 0 827 0 0 0 0 
4,L 0 0 0 16,959 0 22 M2 
5,B 32,450 947 0 0 0 0 
5,C 36,550 0 0 0 0 3,550 
5,E 123,194 1,770 1,940 105,887 26,375 11,990 
5,F 0 0 0 0 0 31,883 
5,H 0 0 0 0 0 5,560 
5,L 0 0 0 56,071 22,443 13,863 
6,C 26,680 0 0 0 0 0 
6,E 0 94,358 0 0 0 0 
7,H 0 0 0 0 0 5,560 
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TABLE 7 – SUPERPAVE SP 9.5 by PG BINDER (1998-2003) 
1998 1999 2000 2001 2002 WEAR 

COURSE   
MIX 

DESIGN 
METRIC 

TON 
$ / 

TON 
METRIC 

TON $ / TON METRIC 
TON $ / TON METRIC 

TON $ / TON METRIC 
TON $ / TON 

PG 
52-34 A -  -  -  -  -  

PG 
58-28 B 30,544 $32.07 4,565 $35.65 36,243 $30.96 -  88,710 $25.80 

PG 
58-34 C 47,396 $33.56 -  -  -  -  

PG 
58-40 D -  -  -  -  -  

PG 
64-28 E 141,014 $33.86 33,709 $32.77 38,379 $37.68 -  12,981 $28.82 

PG 
64-34 F 9,076 $44.57 7,147 $45.60 3,015 $53.56 -  -  

PG 
64-40 G -  -  -  -  -  

PG 
70-28 H -  -  -  -  -  

PG 
70-34 I -  -  -  -  -  

PG 
64-22 L -  -  -  38,618 $34.68 -  

 
2003 2004 2005 2006 2007 WEAR 

COURSE  
MIX 

DESIGN 
METRIC 

TON 
$ / 

TON 
METRIC 

TON 
$ / 

TON 
METRIC 

TON 
$ / 

TON 
METRIC 

TON 
$ / 

TON 
METRIC 

TON $ / TON 

PG 
52-34 A -          

PG 
58-28 B 25,915 $28.88         

PG 
58-34 C -          

PG 
58-40 D -          

PG 
64-28 E -          

PG 
64-34 F 950 $64.97         

PG 
64-40 G -          

PG 
70-28 H -          

PG 
70-34 I -          

PG 
64-22 L -          
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TABLE 8 – SUPERPAVE SP 12.5 METRIC TONS by PG BINDER (1998-2003) 
1998 1999 2000 2001 WEAR 

COURSE   
MIX 

DESIGN 
METRIC 

TON $ / TON METRIC 
TON $ / TON METRIC 

TON $ / TON METRIC 
TON $ / TON 

PG 
52-34 A -  18,126 $37.50 -  -  

PG 
58-28 B 56,180 $30.98 158,677 $31.66 44,265 $27.57 341,969 $24.80 

PG 
58-34 C 220,056 $33.12 189,947 $39.15 28,283 $39.43 97,085 $33.77 

PG 
58-40 D -  532 $92.65 -  -  

PG 
64-28 E 150,988 $35.23 186,562 $32.02 26,241 $36.83 175,643 $35.30 

PG 
64-34 F 9,010 $38.89 1,724 $47.00 83,272 $41.91 103,816 $33.94 

PG 
64-40 G -  827 $62.00 -  -  

PG 
70-28 H -  -  -  -  

PG 
70-34 I -  -  -  -  

PG 
64-22 L -  -  -  89,546 $34.81 

 
2002 2003 2004 WEAR 

COURSE   
MIX 

DESIGN 
METRIC 

TON $ / TON METRIC 
TON $ / TON METRIC 

TON $ / TON 

PG 
52-34 A 21,484 $23.88 20,495 $23.07   

PG 
58-28 B 562,916 $25.66 575,550 $26.11   

PG 
58-34 C 385,421 $27.31 217,080 $31.93   

PG 
58-40 D 4,346 $36.25 -    

PG 
64-28 E 205,683 $35.32 78,570 $39.86   

PG 
64-34 F 106,750 $38.50 285,117 $35.30   

PG 
64-40 G -  -    

PG 
70-28 H -  11,120 $52.62   

PG 
70-34 I -  -    

PG 
64-22 L 22,443 $36.40 16,028 $43.61   
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TABLE 9 – SUPERPAVE SP 9.5 & SP 12.5 METRIC TONS by ESALs (‘98-‘03) 
WEAR COURSE – MIX DESIGN ’98 – ‘03 AVG COST PERCENT 

ESALs x106 MARK METRIC TONS $ / METRIC TON % 
< 1.0 2a 658,638 $26.55 15.0% 

1.0 to 3.0 3 1,249,929 $27.72 28.5% 
3.0 to 10 4 1,882,935 $34.33 42.9% 
10 to 30 5 474,646 $34.71 10.8% 

30 to 100 6 121,089 $29.53 2.8% 
> 100 7 0 0 0 

a Combined traffic levels 1 and 2 in 2003 after traffic level one was dropped from the Mn/DOT 
2360 specifications. 

 
 

TABLE 10 – SUPERPAVE by HIGH TEMPERATURE END PG BINDER (‘98-‘03) 
1998 1999 2000 2001 2002 WEAR 

COURSE   
MIX 

DESIGN 
METRIC 
TONS % METRIC 

TONS % METRIC 
TONS % METRIC 

TONS % METRIC 
TONS % 

PG 52 - 0% 18,126 3.0% - 0% - 0% 21,485 1.6% 
PG 58 354,176 53.3% 353,721 58.8% 108,791 41.9% 439,053 51.9% 936,986 71.7% 
PG 64 310,088 46.7% 229,969 38.2% 150,907 58.1% 407,607 48.1% 347,856 26.6% 
PG 70 - 0% - 0% - 0% - 0% - 0% 

 
2003 2004 2005 2006 2007 WEAR 

COURSE   
MIX 

DESIGN 
METRIC 
TONS % METRIC 

TONS % METRIC 
TONS % METRIC 

TONS % METRIC 
TONS % 

PG 52 22,191 1.9%         
PG 58 792,628 65.7%         
PG 64 379,715 31.5%         
PG 70 11,120 0.9%         
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TABLE 11 – SUPERPAVE by LOW TEMPERATURE END PG BINDER (‘98-‘03) 
1998 1999 2000 2001 2002 WEAR 

COURSE   
MIX 

DESIGN 
METRIC 
TONS % METRIC 

TONS % METRIC 
TONS % METRIC 

TONS % METRIC 
TONS % 

PG -22 - 0% - 0% - 0% 105,388 12.4% 22,443 1.7% 
PG -28 378,726 57.0% 383,513 63.7% 145,128 55.9% 540,371 63.9% 870,288 66.6% 
PG -34 285,538 43.0% 216,944 36.0% 114,570 44.1% 200,901 23.7% 409,250 23.1% 
PG -40 - 0% 1,359 0.2% - 0% - 0% 4,350 0.3% 

 
2003 2004 2005 2006 2007 WEAR 

COURSE   
MIX 

DESIGN 
METRIC 
TONS % METRIC 

TONS % METRIC 
TONS % METRIC 

TONS % METRIC 
TONS % 

PG -22 16,030 1.3%         
PG -28 665,239 55.1%         
PG -34 525,293 43.5%         
PG -40 0 0%         



 
50 
 
 
 

 
Appendix B 

English Units– Mn/DOT 2350 & 2360 HMA 
Data

 
 

TABLE 1 – HOT MIX ASPHALT PRODUCTION (1998-2003) 
2350 HMA 2360 HMA YEAR 

ENGLISH TONS ENGLISH TONS 
TOTAL – 2350 & 2360 

ENGLISH TONS 

1998  1,340,516 807,179 2,148,202 

Total 2,098,556 828,563 2,927,120 

WE 1,229,617 663,803  

19
99

 

NW 868,940 164,760  

Total 3,676,719 410,048 4,086,767 

WE 1,998,326 286,447  

20
00

 

NW 1,678,393 123,601  

Total 3,306,193 1,184,939 4,491,132 

WE 1,967,259 933,866  

20
01

 

NW 1,338,934 251,073  

Total 1,246,571 1,716,712 2,963,283 

WE 733,690 1,438,132  

20
02

  

NW 512,881 278,580  

Total 225,290 1,666,588 1,891,878 

WE 146,714 1,356,981  

20
03

 

NW 78,576 309,607  
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TABLE 2 – HOT MIX ASPHALT AVERAGE COST PER ENGLISH TON (‘98-‘03) 
 

2350 HMA 2360 HMA YEAR 
ENGLISH TONS ENGLISH TONS 

1998  $23.92 $30.27 

Total $21.33 $31.38 

WE $20.99 $31.47 

19
99

 

NW $21.82 $31.03 

Total $23.46 $32.99 

WE $23.80 $33.24 

20
00

 

NW $23.05 $32.41 

Total $22.09 $27.26 

WE $22.54 $27.91 

20
01

 

NW $21.43 $24.84 

Total $25.14 $26.28 

WE $25.53 $26.13 

20
02

  

NW $24.59 $27.06 

Total $32.98 $28.35 

WE $31.57 $27.77 

20
03

 

NW $35.63 $30.92 
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TABLE 3 – Mn/DOT 2350 PRODUCTION BY TRAFFIC LEVEL  (1999-2003) 

LOW VOLUME (LV) MEDIUM LEVEL (MV) HIGH VOLUME (HV) 
YEAR 

ENGLISH TONS $ /  TON ENGLISH TONS $ / TON ENGLISH TONS $/ TON 

Total 992,368 $19.90 841,977 $21.00 264,045 $26.61 

WE 618,584 $19.38 507,013 $21.67 104,020 $27.15 

19
99

 

NW 373,785 $20.74 334,966 $20.95 160,190 $26.17 

Total 1,912,520 $22.54 1,365,408 $23.06 427,866 $28.86 

WE 932,564 $22.84 814,963 $23.16 241,135 $29.62 

20
00

 

NW 979,956 $22.19 550,447 $22.54 186,731 $27.82 

Total 1,330,800 $21.03 1,665,329 $21.71 310,064 $28.63 

WE 666,552 $21.44 1,065,745 $22.07 237,265 $27.71 

20
01

 

NW 664,249 $20.60 599,583 $21.09 72,799 $31.77 

Total 585,414 $23.77 529,733 $24.43 131,424 $34.15 

WE 289,703 $23.69 351,061 $24.72 92,926 $34.31 

20
02

 

NW 295,711 $23.84 178,672 $23.86 38,498 $33.75 

Total 92,210 $30.25 113,896 $33.96 19,184 $40.36 

WE 79,137 $28.57 52,685 $33.56 14,892 $40.47 

20
03

 

NW 13,073 $40.43 61,211 $34.30 4,292 $40.00 
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TABLE 4 – SUPERPAVE WEAR COURSE & NON-WEAR COURSE  (1998-2003) 

WEAR COURSE NON-WEAR COURSE 
YEAR 

ENGLISH TONS $ / ENGLISH TON ENGLISH TONS $ / ENGLISH TON 
1998 732,683 $30.64 75,003 $29.61 

1999 663,803 $31.47 164,760 $31.03 

2000 286,447 $33.24 123,601 $32.41 

2001 933,866 $27.91 251,073 $24.84 

2002  1,438,132 $26.13 278,580 $27.06 

2003 1,356,981 $27.77 309,607 $29.00 
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TABLE 5 – SUPERPAVE SP 9.5 (WE) MIX DESIGNS (1998-2003) 
1998 1999 2000 2001 2002 2003 WEAR 

COURSE 
MIX DESIGN ENGLISH TON ENGLISH TON ENGLISH TON ENGLISH TON ENGLISH TON ENGLISH TON 

2,B 5,972 0 0 0 0 17,260 

2,E 2,890 0 0 0 0 0 

2,F 0 0 0 0 0 1,048 

3,B 3,305 0 0 0 97,846 11,267 

3,E 0 0 0 0 3,950 0 

3,L 0 0 0 42,578 0 0 

4,B 0 5,035 39,976 0 0 0 

4,C 52,278 0 0 0 0 0 

4,E 50,717 37,181 23,600 0 10,372 0 

4,F 10,011 7,883 3,326 0 0 0 

5,B 24,414 0 0 0 0 0 

5,E 101,933 0 18,732 0 0 0 

TBL      1,039 
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TABLE 6 – SUPERPAVE SP 12.5 (WE) MIX DESIGNS (1998-2003) 
1998 1999 2000 2001 2002 2003 WEAR 

COURSE 
MIX DESIGN ENGLISH TON ENGLISH TON ENGLISH TON ENGLISH TON ENGLISH TON ENGLISH TON 

1,A 0 19,993 0 0 23,697 0 
1,B 0 0 2,868 33,622 99,526 50,014 
1,C 0 0 0 0 13,117 8,910 
1,E 0 0 0 0 6,841 0 
2,A 0 0 0 0 0 22,596 

2,B 7,700 683 0 0 173,711 179,413 
2,C 0 538 0 24,900 40,587 6,447 
2,D 0 587 0 0 0 0 
2,E 4,615 0 0 0 1,058 810 

2,F 0 0 0 0 0 1,080 
3,B 18,475 2,727 39,387 194,333 229,930 300,384 
3,C 0 0 23,975 77,052 224,666 139,699 
3,E 0 0 20,392 0 11,166 18,978 
3,F 0 0 0 0 45,161 11,161 
3,L 0 0 0 18,217 0 2,387 
4,B 0 170,567 6,569 149,236 117,729 104,753 
4,C 172,979 208,973 7,221 5,143 146,571 80,366 
4,D 0 0 0 0 4,794 0 
4,E 26,042 99,750 6,412 76,941 178,712 53,617 
4,F 9,938 1,900 91,850 114,510 72,583 266,960 
4,G 0 912 0 0 0 0 
4,L 0 0 0 18,706 0 344 syin 
5,B 35,792 1,045 0 0 0 0 
5,C 40,315 0 0 0 0 3,915 
5,E 135,883 1,952 2,140 116,793 29,091 13,220 

5,F 0 0 0 0 0 35,152 

5,H 0 0 0 0 0 6,130 
5,L 0 0 0 61,846 24,755 15,284 
6,C 29,428 0 0 0 0 0 

6,E 0 104,077 0 0 0 0 
7,H 0 0 0 0 0 6,130 
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TABLE 7 – SUPERPAVE SP 9.5 (WE) by PG BINDER (1998-2003) 

1998 1999 2000 2001 2002 
WEAR COURSE MIX  ENGL 

TON 
$ / 

TON 
ENGL 
TON 

$ / 
TON 

ENGL 
TON 

$ / 
TON 

ENGL 
TON 

$ / 
TON 

ENGL 
TON 

$ / 
TON 

PG 52-34 A -  -  -  -  -  

PG 58-28 B 33,690 $29.08 5,035 $32.32 39,976 $28.07 -  97,846 $23.39

PG 58-34 C 52,278 $30.43 -  -  -  -  

PG 58-40 D -  -  -  -  -  

PG 64-28 E 155,538 $30.70 37,181 $29.71 42,332 $34.16 -  14,322 $26.13

PG 64-34 F 10,011 $40.41 7,883 $41.34 3,326 $48.56 -  -  

PG 64-40 G -  -  -  -  -  

PG 70-28 H -  -  -  -  -  

PG 70-34 I -  -  -  -  -  

PG 64-22 L -  -  -  42,578 $31.44 -  

 
2003 2004 2005 2006 2007 

WEAR COURSE MIX  ENGL 
TON 

$ / 
TON 

ENGL 
TON 

$ / 
TON 

ENGL 
TON 

$ / 
TON 

ENGL 
TON 

$ / 
TON 

ENGL 
TON 

$ / 
TON 

PG 52-34 A -  -  -  -  -  

PG 58-28 B 28,527 $26.19 -  -  -  -  

PG 58-34 C -  -  -  -  -  

PG 58-40 D -  -  -  -  -  

PG 64-28 E -  -  -  -  -  

PG 64-34 F 1,048 $58.93 -  -  -  -  

PG 64-40 G -  -  -  -  -  

PG 70-28 H -  -  -  -  -  

PG 70-34 I -  -  -  -  -  

PG 64-22 L -  -  -  -  -  
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TABLE 8 – SUPERPAVE SP 12.5 (WE): ENGLISH TONS by PG BINDER (1998-2003) 
1998 1999 2000 2001 2002 WEAR 

COURSE   
MIX  

ENGL 
TON 

$ / 
TON 

ENGL 
TON 

$ / 
TON 

ENGL 
TON 

$ / 
TON 

ENGL 
TON 

$ / 
TON 

ENGL 
TON 

$ / 
TON 

PG 
52-34 A -  19,993 $34.00 -  -  23,697 $21.62

PG 
58-28 B 61,967 $28.08 175,021 $28.70 48,824 $23.26 377,191 $22.49 620,896 $23.26

PG 
58-34 C 242,722 $30.03 209,512 $35.49 31,196 $24.76 107,095 $30.61 424,941 $24.76

PG 
58-40 D -  587 $84.00 -  -  4,794 $32.86

PG 
64-28 E 166,540 $31.94 205,778 $29.03 28,994 $33.39 193,734 $32.00 226,868 $32.02

PG 
64-34 F 9,938 $35.26 1,902 $42.61 91,850 $38.00 114,509 $30.77 117,744 $34.90

PG 
64-40 G -  910 $56.21 -  -  -  

PG 
70-28 H -  -  -  -  -  

PG 
70-34 I -  -  -  -  -  

PG 
64-22 L -  -  -  98,770 $31.56 24,755 $33.00

 
2003 2004 2005 2006 2007 WEAR 

COURSE   
MIX  

ENGL 
TON $ / TON ENGL 

TON 
$ / 

TON 
ENGL 
TON 

$ / 
TON 

ENGL 
TON 

$ / 
TON 

ENGL 
TON 

$ / 
TON 

PG 
52-34 A 25,466 $20.92         

PG 
58-28 B 634,565 $23.68         

PG 
58-34 C 239,337 $28.96         

PG 
58-40 D 0          

PG 
64-28 E 86,625 $36.15         

PG 
64-34 F 314,352 $32.02         

PG 
64-40 G -          

PG 
70-28 H 12,260 $47.73         

PG 
70-34 I -          

PG 
64-22 L 17,671 $39.55         
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TABLE 9 – SUPERPAVE (WE) SP 9.5 & SP 12.5 ENGLISH TONS by ESALs (‘98-‘03) 

WEAR COURSE – MIX DESIGN ’98 – ‘03 AVG COST PERCENT 
ESALs x106 MARK ENGLISH TONS $ / ENGLISH TON % 

< 1.0 2a 726,172 $24.07 15.0% 

1.0 to 3.0 3 1,378,091 $25.13 28.5% 

3.0 to 10 4 2,076,003 $31.12 42.9% 

10 to 30 5 523,314 $31.47 10.8% 

30 to 100 6 133,505 $26.78 2.8% 

> 100 7 0 0 0 

a Combined traffic levels 1 and 2 in 2003 after traffic level one was dropped from the Mn/DOT 
2360 specifications. 

 
 

TABLE 10 – SUPERPAVE (WE) by HIGH TEMPERATURE END PG BINDER (‘98-‘03) 
1998 1999 2000 2001 2002 WEAR 

COURSE   
MIX 

DESIGN 
ENGL 
TONS % ENGL 

TONS % ENGL 
TONS % ENGL 

TONS % ENGL 
TONS % 

PG 52 - 0% 19,993 3.0% -  - 0% 23,700 1.6% 

PG 58 390,656 53.3% 390,154 58.8% 119,996 41.9% 484,275 51.9% 1,033,496 71.7% 

PG 64 342,027 46.7% 235,656 38.2% 166,450 58.1% 449,591 48.1% 383,685 26.6% 

PG 70 - 0% - 0% -  - 0% - 0% 

 
2003 2004 2005 2006 2007 WEAR 

COURSE   
MIX 

DESIGN 
ENGL 
TONS % ENGL 

TONS % ENGL 
TONS % ENGL 

TONS % ENGL 
TONS % 

PG 52 24,466 1.9%         

PG 58 873,901 65.7%         

PG 64 418,648 31.5%         

PG 70 12,260 0.9%         
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TABLE 11 – SUPERPAVE (WE) by LOW TEMPERATURE END PG BINDER (‘98-‘03) 
1998 1999 2000 2001 2002 WEAR 

COURSE   
MIX 

DESIGN 
ENGL 
TONS % ENGL 

TONS % ENGL 
TONS % ENGL 

TONS % ENGL 
TONS % 

PG -22 - 0% - 0% - 0% 116,243 12.4% 24,755 1.7% 

PG -28 417,735 57.0% 423,015 63.7% 160,076 55.9% 596,030 63.9% 959,928 66.6% 

PG -34 314,950 43.0% 239,289 36.0% 126,371 44.1% 221,594 23.7% 451,401 23.1% 

PG -40 - 0% 1,500 0.2% - - - 0% 4,794 0.3% 

 
2003 2004 2005 2006 2007 WEAR 

COURSE   
MIX 

DESIGN 
ENGL 
TONS % ENGL 

TONS % ENGL 
TONS % ENGL 

TONS % ENGL 
TONS % 

PG -22 17,671 1.3%         

PG -28 733,450 55.1%         

PG -34 579,154 43.5%         

PG -40 0 0.0%         
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