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Bituminous Office Staff

John Garrity - (651) 366-5577
Bituminous Engineer 

Greg Johnson - (651) 366-5464
Assistant Bituminous Engineer 

Chelsea Bennett - (651) 366-5482
Assistant Bituminous Engineer

Joel Ulring - (651) 366-5432
Pavement Preservation Engineer

Deb Evans - (651) 366-5574
Mix Design Specialist 

Ray Betts - (651) 366-5469
Trial Mix Lab



Bituminous Resources on 

Bituminous Office Webpage

Bituminous Manual

Dave Linell Knowledge Book



3 Update Items Today

General Bituminous Items (John)

Coring Guidance (Greg)

Smoothness (Chelsea)



COVID19 Impact

Everyday Life

– Teleworking, conferences, restaurants, schools, 

social distancing, masks, etc. 

Plant monitoring and inspection

– Social distancing & masks, use of photos, 

facetime, MDMS (e-Tickets), etc.

Paving Awards

– Even the bituminous paving awards were Virtual 

evaluation this year.



Superpave 5

TH 251

TH 25



Superpave 5 Background

Superpave 5 designs mixtures at 5% air voids 

and also compacts mixtures in the field at 5% 

air voids

– Currently, mixes are designed at 4% air voids 

and compacted at 8% air voids in the field

Superpave 5 focuses on aggregate gradation 

changes and reduced gyrations without 

significant changes to asphalt binder content 



Benefits of Increased Density

Improved Performance & Durability

» Better fatigue life

» Reduced oxidation

» Reduced permeability

» Minimizes potential for rutting and shoving

» Minimizes potential for raveling  



Superpave 5
TH 61 in Lake City-District 6

Control Section 

– Lift 1 SPWEB440, 5.0% AC

– Lift 2 SPWEB440, 5.3% AC

90 gyrations

Avg. Air Voids 3.9% 

Avg. Density 93.4% 

Superpave 5 Test Section

– Lift 1 SPWEB450, 5.2% AC

– Lift 2 SPWEB450, 5.6% AC

50 gyrations

Avg. Air Voids 5.2% 

Avg. Density 94.8% 

Two day test constructed in 2019



Superpave 5 Pilot 

Provision Used in 2020



Hamburg Wheel Track Tester



Hamburg Requirements

Option to have MnDOT test samples:



Density Requirements



2020 Superpave5 Projects

District Project TH Location Project Information Length

6 2408-23 251
From the Jct. I-35 

to TH 218
60,000 tons SPWEB350B (M&O) 16 mi Ulland

6 7901-52 42 Plainview to TH 61 42,000 tons SPWEB350B (M&O) 12 mi
Mathy

By SA

1 1604-45 61
RP 133.78 to RP 

150.8

100,000 tons SPWEA450C (FDR 

& HMA)
17 mi

Northland

Carry over

2 1102-70 2

East of Cass 

CSAH 91 to 

CSAH 18

60,000 tons SPWEB450F and 

SPWEB250B (M&O)
13 mi Hawkinson

2 1118-23 371
Hackensack to TH 

200
16,000 tons SPWEB350B (M&O) 9 mi Hawkinson

Metro 1007-21 25
Mayer to 

Watertown

28,000 tons SPWEB350C (4" 

M&O)
6 mi Valley



2020 Superpave5 Projects 

Density Results

District Project TH

Average 

Field Density 

(% of Gmm)

Standard 

Deviation

Average Lab Density 

(% Air Voids)

Standard 

Deviation

6 2408-23 251

94.6 1.96 4.9 0.5

6 7901-52 42

1 1604-45 61

2 1102-70 2

2 1118-23 371

Metro 1007-21 25



2020 Superpave5 Projects 

Density Results: Traffic Level 3

District Project TH

Average 

Field Density 

(% of Gmm)

Standard 

Deviation

Average Lab Density 

(% Air Voids)

Standard 

Deviation

6 2408-23 251

94.9 1.50 5.0 0.54

6 7901-52 42

2 1118-23 371

Metro 1007-21 25



2020 Superpave5 Projects 

Density Results: Traffic Level 4

District Project TH

Average 

Field Density 

(% of Gmm)

Standard 

Deviation

Average Lab Density 

(% Air Voids)

Standard 

Deviation

1 1604-45 61

94.0 1.86 4.9 0.42

2 1102-70 2



2020 Superpave5 Projects 

Hamburg Results

District Project TH

Average 

Max Rut 

Depth 

(mm)

Required 

Cycles
Pass/Fail?

6 2408-23 251 4.73 10,000 Pass

6 7901-52 42 6.29 10,000 Pass

1 1604-45 61 7.51 15,000 Pass

2 1102-70 2 1.50 10,000 Pass

2 1118-23 371 3.98 10,000 Pass



2021 Superpave5 Projects

District Project TH Location Project Information Length Letting

6 2319-20 250 Lanesboro to TH 30 SPWEB350B (M&O) 8.5 mi 1/29/21

6 7403-30 30 Ellendale to CSAH 45 SPWEB350B (M&O) 5.6 mi 1/29/21

6 6605-37 21 I35 to TH 99 SPWEB350B (M&O) 8 mi 10/23/20

Metro 7011-29 282 Jordan to TH 13 SPWEA350C (SFDR & 3") 6.8 mi 10/23/20

1 1604-45 61
RP 133.78 to RP 

150.8

100,000 tons SPWEA450C (FDR 

& HMA)
17 mi

Northland

Carry over



Superpave5--What Next?

Final Specification Development (Agency/Industry)

– Continue working with U of M on research effort. 

– Evaluate data from pilot projects.

Current Implementation Plans:

– No immediate plans for full implementation.

» Continue district by district project selection. 

Future Implementation Plans:

– Superpave vs Superpave5



New Test Summary Sheet

When completed, we will allow only the 

New Test Summary Sheet (TSS) to be used 

on projects.  

– Greg and Chelsea are currently working on 

developing the New TSS.

» Will be looking for Pilot projects in 2021 season. 

– Will combine elements of current TSS and 

State Aid TSS (Bumann sheet).  



New Test Summary Worksheet (Pilot)



Tack Talk



Tack Sampling Best Practices

Tack Sampling

– Store sample in a plastic container.

– Sample tack from spigot on distributor or 

nozzle on the bar. 

– Might be a good idea to run distributor down 

the road to “shake up” the load before 

sampling.  

– Waste some material before taking sample.   



Tack Acceptance

Tack Acceptance Criteria

– Penetration

– Residual Asphalt



Tack Issues Penetration

Sample contamination

– Not wasting material before sample is drawn.  

Contamination from diesel fuel used to clean 

bar.

Distributor tank contamination 

– Diesel fuel used to clean spray bar or pump is 

drawn or wasted into emulsion tank 

contaminating entire tank.  



Verification Sampling 

FHWA Quality Review Summary

– MnDOT needs to educate our people on randomness of 

selecting Verification Samples. 

Verification Sampling in 2020 Spec Book

– MnDOT needs to say when the Verification Sample 

will be taken. 

– MnDOT needs to determine random numbers for 

mixture sampling AND density cores.  

– MnDOT needs to be present and take immediate 

possession of sample after it is taken.  



Thank You



Pavement Smoothness

Chelsea Bennett |  Assistant Bituminous Engineer
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Pavement Smoothness 

▪ Found in the Spec Book under 2399 “Pavement Surface Smoothness”

▪ Definition of International Roughness Index (IRI)

⁻ Roughness measurement that represents how the road “feels” to drivers 

and passengers

▪ How is IRI measured?

⁻ The longitudinal profile of a road is approximated with an inertial profiler.

⁻ The accumulation of the vehicle’s suspension movement is measured.

▪ Definition of Mean Roughness Index (MRI) 

⁻ Average of left and right wheel path IRIs
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Pavement Smoothness 

• There are two IRI-based measures

─ Smoothness: single MRI value that represents the overall 
roughness of an entire 528-foot (0.1 mile) pavement 
segment 

─ Area of Localized Roughness (ALR): short-interval 
roughness using a continuous 25 ft. baseline length for 
analysis. 

─ MRI > 175.0 in/mi considered an Area of Localized 
Roughness



50
mph

10-ft Straightedge

Smoothness

ALR

40
mph

Speed: What Part of the Specification Applies?



Pavement Smoothness 

• Day of Profiling

─ Need from IP Operator:

▪ Printout of IP’s settings

▪ LWP and RWP IRI values

▪ IP Operator Signature

▪ .ppf and .kml electronic files

• Paving Completed

─ A paper ProVAL summary report for each lane profiled 
must be submitted within 5 calendar days after paving is 
complete





Pavement Smoothness 

Smoothness Pay Adjustments and Corrective Work

Equation
Smoothness Thresholds 
(Max Incentive and CW)

Pay Adjustment per 0.1 mi
or Corrective Work

HMA-A
< 25.0 in/mi $400.00 

> 75.0 in/mi Corrective Work to 50.0 in/mi

HMA-B
< 30.0 in/mi $270.00 

> 80.0 in/mi Corrective Work to 55.0 in/mi

HMA-C
< 35.0 in/mi $180.00 

> 95.0 in/mi Corrective Work to 65.0 in/mi

PI
> 70.0% $180.00 

< 0.0% Corrective Work to at least 0.0%

NOTE: The Engineer will not pay any positive Total Pay Adjustments if greater than 25 
percent of all mainline density lots for the project fail to meet the minimum density 
requirements in accordance with 2360, “Plant Mixed Asphalt Pavement.”



Pavement Smoothness 

ALR Monetary Deductions and Corrective Work Requirements

Equation 25-ft Continuous MRI, in/mi
Corrective Work or Monetary 

Deduction, per linear 1.0 ft

HMA-A or HMA-B, and a 
posted vehicle speed > 45 

mph

< 175.0 Acceptable

≥ 175.0 and < 225.0
Corrective Work unless both the 

Engineer and the Contractor agree to 
a monetary deduct of $25.00

≥ 225.0
Corrective Work unless both the 

Engineer and the Contractor agree to 
a monetary deduct of $125.00



Step-by-Step Ride Guide

http://www.dot.state.mn.us/materials/smoothnessdocs/Ride_Guide_2-29-2016.docx

This is the 2016 version 
of the Ride Guide, but 
it will be updated.

http://www.dot.state.mn.us/materials/smoothnessdocs/Ride_Guide_2-29-2016.docx


2019 Contractor Scorecard – HMA-A
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Contractor Project
Mean 

Smoothness 
(in/mi)

A A-1 26.4

B B-1 33.1

C C-1 51.5

D

D-1 38.4

D-2 36.3

D-3 31.3

E E-1 53.7

F F-1 55.4



2019 Contractor Scorecard – HMA-B
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Contractor Project
Mean Smoothness 

(in/mi)

A

A-1 33.6

A-2 32.3

A-3 30.1

A-4 38.3

A-5 38.8

B B-1 28.7

C

C-1 34.0

C-2 34.2

C-3 29.3

D

D-1 40.6

D-2 38.8

D-3 37.8

E
E-1 40.6

E-2 33.4

F
F-1 34.5

F-2 35.2

Contractor Project
Mean Smoothness 

(in/mi)

G

G-1 33.1

G-2 30.0

G-3 34.5

G-4 29.5

G-5 28.3

G-6 29.1

G-7 34.0

G-8 27.0

G-9 28.0

G-10 28.2

H
H-1 29.8

H-2 42.8

I I-1 35.8

J J-1 71.9

K
K-1 33.7

K-2 39.4

L L-1 42.4



2019 Contractor Scorecard – HMA-C
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Contractor Project
Mean 

Smoothness 
(in/mi)

A A-1 37.1

B
B-1 44.3

B-2 37.4

C C-1 41.3

D
D-1 66.5

D-2 48.2



Thank you!!!

Chelsea Bennett (Bituminous)
chelsea.bennett@state.mn.us
651-366-5482

Rob Golish (Concrete)
robert.golish@state.mn.us
651-366-5576

Tom Nordstrom 
tom.nordstrom@state.mn.us
651-366-5537
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