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S T A T E  O F  M I N N E S O T APRIVATE 

O F F I C E   M E M O R A N D U M
Office of Materials 

Mailstop 645

1400 Gervais Avenue

Maplewood MN  55109


DATE:
February 14, 2011

TO:
 District Sate Aid Engineers (DSAE’s), CEAM & MCEA

FROM:
John Garrity



Bituminous Engineer


PHONE:
651-366-5577


SUBJECT:
2011 Bituminous Specifications 2360, 3139, and 2399
The Bituminous Specifications for the 2011 construction year have been completed and are available in PDF format on both the Bituminous Office website, www.dot.state.mn.us/materials/bituminous.html, and the Special Provisions Office website, www.dot.state.mn.us/pre-letting/prov/pdf/sp2005.pdf.  It is recommended you begin including these specifications in any contracts that include bituminous construction as soon as possible.  This year’s changes include more than just 2360.  Specification 3139, Graded Aggregate for Bituminous Construction, has been modified and there is a new smoothness specification, 2399.  
The purpose of this memo is to discuss some of the more significant changes to 2360, 3139, and 2399 and provide additional guidance in other areas.    

Specification Format
The 2011 specification format looks much different than previous years’ specifications. In addition to sentence structure being changed from passive to active voice the specification is now divided into five major headings: Description, Materials, Construction, Measurement, and Payment.   The format change allows us to be consistent with AASHTO and the other discipline areas that will be included in the 2010 Standard Specification for Construction Book.  Also changed is the location of the requirements for ride, graded aggregate for bituminous, and bituminous material.  
Specification Changes

Highlights of technical changes to the 2360, 3139, and 2399 are attached to this memo (Attachment #1); however, some of the more significant changes are addressed here:   
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2360 Changes
Ignition Oven Correction Factor:  On the first day of production, for each mixture type, both the Contractor and the Agency will establish an ignition oven correction factor from the produced mixture.  The new procedure is discussed in the Lab Manual, 1853 Appendix. 
Ratio of New Added Asphalt to Total Mixture Asphalt:  Minimum 70% ratio of new added AC/Total AC for all mixtures that include recycled asphaltic material.  

Internal Angle Calibration of Gyratory Compactor:  Measurement of gyratory angle will be based on the internal angle of 1.16 degrees.  All gyratory compactors must be calibrated internally when referencing the 2011 specification.  Since there have already been Contracts let referencing the 2010 Bituminous Specification (external angle calibration) the Bituminous Office is recommending all Contracts constructed in the 2011 construction season utilize internal angle calibration of the gyratory compactor.  This would require a Supplemental Agreement for pre-2011 Contracts.  It would be very difficult for Contractors and District Labs to administer projects when both types of gyratory compactor calibration could be required.    The Bituminous Office will develop a Supplemental Agreement and get that SA to you before the 2011 construction season begins.   
Mat Density Incentive Payment:  The payment schedule for mat density has been adjusted to reflect differing incentive factors for Traffic Level 2&3 mixtures as compared to Traffic Level 4&5 mixtures.  The maximum incentive for Traffic Level 2&3 mixtures is 3%, previously it was 4%.  In Traffic Level 4&5 mixtures the maximum incentive was raised to 5% from 4% and the lower incentive was raised from 2% to 4%.

Longitudinal Joint Density Requirement and Payment:   Density requirements have been increased for longitudinal joint density and payment factors have been adjusted.  

2399 Specification (Pavement Surface Smoothness)
The ride specification is no longer embedded in 2360.  This is the specification that utilizes the inertial profiler to measure smoothness by International Roughness Index (IRI).  The 2399 specification includes smoothness requirements for both asphalt and concrete roadways.  Under 2399, both profiler equipment and operators must be certified, smoothness is evaluated in both wheel paths, and, ride is measured on roads down to a speed limit of 30 mph.  Surface requirements, including that for the 10-foot straightedge measurement, are still in 2360.

3139 Specification (Graded Aggregate for Bituminous Spec)
All aggregate requirements, including the table for “Mixture Aggregate Requirements”, have been moved to specification 3139.  Table 3139-3, Mixture Aggregate Requirements, shows requirements for crushing, spall, etc.  The most noticeable change on the table, as compared to last year, is the elimination of the maximum allowable percentage for RAP.   However, the 70% ratio as discussed above must be met on all mixes that include RAP. In most cases, the 70% ratio will continue to limit allowable RAP to 30% max.   The Table still contains the 5% maximum allowable limit for inclusion of scrap shingles.  Table 2360-3 limits RAP to 20% when a PG XX-34 is specified.   
General Design

In Superpave gyratory design for local government the top 3” of pavement is considered the wearing course (MnDOT uses 4”).  Any pavement in the top 3” of structure should be specified as wear “WE”.  Estimated quantities and typical sections should reflect this.  Below 3” from the top of the pavement should be specified as non-wear “NW”.  The difference between wear and non-wear is air voids, fine aggregate angularity, and crushing. 
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 Mixture Design

The 2011 specification continues to be gyratory design only; Marshall mix design is not included.  Attachment #2 shows equivalent Marshall design to gyratory design replacements.  MnDOT District Labs will no longer issue Marshall mix MDR’s.  Additionally, the District Labs will no longer accept verification test samples using Marshall mix design.   
Summary of What to Include in 2011 Bituminous Contracts
The following list includes all of the relevant special provisions that must be inserted into contracts for bituminous construction:
1) 2360 Bituminous Specification
2) 3139 Graded Aggregate for Bituminous Mixtures Specification

3) 2357 Tack Coat Specification

4) 2399 Pavement Smoothness Specification

Reminders
Please be aware of the following items in the 2360 and 2399 specifications:
Density – Maximum Density without Longitudinal Joint Evaluation
In Section 2360.3 D.1, Maximum Density, there is the requirement to evaluate longitudinal joint density in 1 lot per day.  MnDOT feels this will help improve the performance of the longitudinal joint through better construction practices.  However, we understand there might not be interest in its use at the local level.  If it is your intent to evaluate mat density only, use special provision SP 2005-140.1 located on the Bituminous Office website or Special Provision Office website.   

Maximum density without longitudinal joint evaluation was available last year too; however, Special Provision SP 2005-140.1 has a couple of modifications as compared to last year’s special provision.  This year’s modifications are:

1) Companion cores will be taken at all coring locations.
2) Tolerances on cores are evaluated on both a single core basis (what we have done in the past) and on an average of the day’s bulk gravities basis (shrinking tolerance).  
Ride
Specify in the 2360 special provisions if smoothness is to be evaluated by 2399.  You must also specify which ride equation to use for evaluation.   If 2399 is not specified surface evaluation will be limited to the 10-foot straightedge.  
If you have any further questions regarding the 2011 specification, please contact me.   
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Highlighted below are the major changes related to this year’s specifications.  Most of these changes reflect need to change the language and formatting to be consistent with the rest of the specifications in the 2010 Standard Specifications for Construction Book that will be release next year.  A general overview of the new 2360 specification is shown below, since it has changed from what we have used in 2010.

2360.1
 Description
A
Mixture Designation

2360.2
Materials
A
Aggregate - See Specification 3139

B
Asphalt Binder Material – See Specification 3151

C
Additives

D
Bituminous Tack Coat – See Specification 2357

E
Mixture Design

F
Mixture Design Report

G
Mixture Quality Management

2360.3
Construction Requirements

A
Restrictions

B
Equipment

C
Joints

D
Compaction

E
Surface Requirements

F
Asphalt Mixture Production (FOB Department Trucks)

G
Small Quantity Paving

2360.4
Method of Measurement
2360.5
Basis of Payment
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The following are the major changes for 2011 for each specification.

Specification 2360 (Plant Mixed Asphalt)

1. Specification 2360 has been written in the AASHTO 5 point format

2. The aggregate requirements have been all moved into specification 3139 (Graded Aggregate for Bituminous Mixtures)

3. Asphalt binder requirements are in specification 3151 (Bituminous Material)

4. Pavement Smoothness/Ride is contained in specification 2399 (Pavement Surface Smoothness)

5. Ignition Oven correction factor will be established on the 1st day of production (2360.2.G.5.a)

6. Removed references to SMA.  

7. Mineral Filler requirements directly reference AASHTO M 216 instead of specification 3145. (2360.2.C.1)

8. Renamed Primary Control Sieve section to Coarse/Fine Mixture Determination. (2360.2.E.7)

9. Added 70% new asphalt requirement.  (2360.2.E.6, 2360.2.E.9, 2360.2.G.6, 2360.2.G.8, and 2360.2.G.14.a)

10. Measurement gyratory angle has changed to an internal angle (2360.2.G.7.b)

11. Laboratory test procedures reference the Mn/DOT Laboratory Manual designations instead of AASHTO or ASTM. (2360.2.G.6&7)

12. Roller requirements were moved from Ordinary Compaction to Equipment section (2360.3.B.2.e)

13. Modified tonnage when compaction samples are taken. (Table 2360-21)

14. Modified Payment Schedule tables for density.  (Table 2360-22, Table 2360-24, and 2360-25)

15. Surface Requirements are now in a table format. (2360.3.E)

16. Method of Measurement section added. (2360.4)

17. Payment section added. (2360.5) 

Specification 2399 (Pavement Surface Smoothness) – new specification

1. This is a combined specification between asphalt and concrete

2. Equipment and Operator must be certified (2399.2)

3. IRI will be measured in both wheel paths

4. Areas of Localized Roughness (ALR) will replace bumps and dips 
Specification 3139 (Graded Aggregate for Bituminous Mixtures)

1. All aggregate requirements from the year 2010 – 2360 specification are in section 3139.2

2. Section 3139.3 is for PASSRC/PASSB and 3139.4 for Ultra Thin Bonded Wearing Course

3. Maximum RAP percentages have been removed. (Table 3139-3)

Specification 3151 (Bituminous Material) has had no technical changes.
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 MARSHALL/GYRATORY MIX SUBSTITUTIONS

for Local Agencies

	Mixture Designation Replacement Chart

(Example mixes shown)

	Marshall
	Gyratory (Superpave)

	Wear (Top 3” of structure)
	Wear (Top 3” of structure)

	LVWE35030X (-3/4”, 3.0% Voids)
	SPWEB240X (-3/4”, 4.0% Voids)

	
	Alternate: SPWEB230X (-3/4”, 3.0% Voids)

	LVWE45030X (-1/2”, 3.0% Voids)
	SPWEA240X (-1/2”, 4.0% Voids)

	
	Alternate: SPWEA230X (-1/2”, 3.0% Voids)

	
	

	MVWE35035X (-3/4”, 3.5% Voids)
	SPWEB340X (-3/4”, 4.0% Voids)

	
	Alternate: SPWEB330X (-3/4”, 3.0% Voids)

	MVWE45035X (-1/2”, 3.5% Voids)
	SPWEA340X (-1/2”, 4.0% Voids)

	
	Alternate: SPWEA330X (-1/2”, 3.0% Voids)

	
	

	Non-Wear (Below top 3” of structure)
	Non-Wear (Below top 3” of structure)

	LVNW25030X (-1”, 3.0% Voids)
	SPNWC230X(-1”, 3.0% Voids)

	LVNW35030X (-3/4”, 3.0% Voids)
	SPNWB230X (-3/4”, 3.0% Voids)

	LVNW45030X (-1/2”, 3.0% Voids)
	SPNWA230X (-1/2”, 3.0% Voids)

	
	

	MVNW25035X (-1”, 3.5% Voids)
	SPNWC330X(-1”, 3.0% Voids)

	MVNW35035X (-3/4”, 3.5% Voids)
	SPNWB330X (-3/4”, 3.0% Voids)

	MVNW45035X (-1/2”, 3.5% Voids)
	SPNWA330X (-1/2”, 3.0% Voids)




Note: X in the above designations indicates asphalt grade (see 2360.1A for specific grade)



Example:


Marshall Mixture Designation – LVWE35030B (Mix Type, Lift, Agg Size, Marshall blows, Voids, Binder)



Gyratory Mixture Designation – SPWEB240B (Design Type, Lift, Agg Size, Traffic Level, Voids, Binder)







