
4.75mm/6.3mm/9.5mm
NMAS Superpave Mixes
(NMAS = Nominal Maximum Aggregate Size)

A Valuable Tool for the Pavement 
Design Toolbox



WHY?



WHY?



WHY?

The need to build “constructable” lifts
Lift Thickness = 3x-5x NMAS (Nominal Max. Aggr. Size)

The need to build “compactable” lifts
Lift Thickness = 3x-5x NMAS (Nominal Max. Aggr. Size)

The need to build “impermeable” lifts
Lift Thickness = 3x-5x NMAS (Nominal Max. Aggr. Size)



Thin Overlays 
A new generation of thin-lift asphalt overlays called 

Thinlays™ are a popular approach to pavement 
preservation because of their ability to provide improved 
ride quality, reduce pavement distresses, maintain surface 

geometrics, reduce noise levels, reduce life-cycle costs, 
and provide long-lasting service.

What are Thin Lifts?







Thin Lift Applications

• Pavement Preservation
• Wearing Course
• Urban Section Overlays
• Leveling Course
• Maintenance and Patching
• Airport Overlays
• Dual Purpose Applications:  Modified TLO
• Secondary Road Treatments: Top Width 

Restricted



A lot of research and performance data is 
verifying these findings

Of particular interest is the use of 
fractionated  RAP in these mixes

The City of Pierre placed 3/8” NMAS 
Superpave Mix as part of their 
Street Overlay contract in 2017
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Overview

• Background

• Items Addressed

• Cost Comparison

• Mix Designs & Testing

• Questions



Background

• Approximately 14,000 Residents
• 1,141 Blocks in City of Pierre System 
• 43 Blocks +/- Rehabbed Annually (3.77%)
• 26 Year Cycle



Local Road Options



Typical Sections - Rebuild

• Full Rebuild

– 4” HMA PG 58-28/34 over 8” SDDOT Aggregate Base Course

– $ 30.02/SY ($48,031/Block)



Typical Sections – Mill & Overlay

• Mill & Overlay

– 2” HMA PG 58-34 after 2” mill

– $ 18.56/SY ($29,680/Block)



Preventative Maintenance

• Chip Sealing
– 3-6 years post-resurfacing
– City Staff
– 18 Experimental Sections Utilizing 

Fractionated (Screened -1/4”) RAP as Cover 
Coat Aggregate (Chip) Replacement

• Crack Sealing
– 2-3 years post-resurfacing
– Also prior to Chip Sealing
– City Staff

• Fog Seals with Blotter (40+ Blocks)

• Scrub Seals (Experimental 2018, Evaluating 
Use of Screened RAP) with Broom



Typical Contract

• Modified Class “E” – Type I (1/2” NMAS) HMA

• PG 58-34 on M&O vs. PG 58-34 on Rebuilds

• 10,000-12,000 Tons of HMA annually

• $1.84M - annual value

• Contractor supplied, batched, and laid

• Contractor responsible for milling



Items Addressed

• Use of outdated specifications

• Over-abundance of RAP

• Emergence of new technologies

• Presence of iron-oxides in local aggregates

• Options for local roads



2015 SDDOT Standard Specifications

• Updated to 2015 Edition (With Modifications)

– Slight change to gradation 
table

– Gyratory vs. Marshall
• Better mimics field compaction 

methods and provides more 
parameters to dial-in design

• Provides a higher level of comfort 
to both the Owner and the 
Contractor







Over-Abundance of RAP

• Sources

– Rebuild Sections (2-1/2” to 6+”)

– Water Main Trench Sections (2-1/2” to 6+”)
• Both stripped by City Staff & stockpiled

• Crushed annually (11,000 Tons/yr.)

– M&O Material (2” +/-)
• Hauled & stockpiled by Contractor



Over-Abundance of RAP



RAP – Continued

• New Specification
– Bid as an Alternate
– 20% (+/- 5%)
– City supplied & hauled to Contractor

• PG 58-34 for both Rebuilds and M&O Sections



New Technologies - Evotherm

• Pitched as a “season-extender”

• City Staff attended a WMA presentation
– Environmentally friendly

– Better working conditions

– Compaction aid

• Required at a rate of 0.50% (by weight % of total 
asphalt binder



Presence of Iron-Oxides

• Recent rise in the presence of Iron-Oxides
– Rust Streaks

– Pop Outs

– Earlier and faster degradation of asphalt surfacing



Presence of Iron-Oxides



Presence of Iron-Oxides



Flush & Sand Seal

• Provide weather protection against any Iron-
Oxides still present

• Sand
– Allows re-opening of roadway sooner with minimized 

tracking
– Provides a friction surface for winter weather events

• SS-1h or CSS-1h @ minimum of 0.05 gal/SY
• Sand applied @ minimum of 8 lbs/SY
• 2018 – Demonstration project utilizing 

fractionated RAP for blotter



Flush & Sand Seal



Local Roads (Straight Overlay)

• Straight Overlay
– Not used in the past

– Class “E” Modified Type II Mix

– $ 6.21/SY ($9,950/Block)



Straight Overlay – Thin Mix
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Straight Overlay – Thin Mix



Cost Comparison
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Cost Comparison - RAP

$221,601.56
$239,535.49
$461,137.05

$461,137.05
$429,467.22
$  31,669.83

Oil Savings

$790,811.10
$761,521.80
$  29,289.30

HMA Savings

$  31,669.83
$  29,289.30
$  60,959.13

Total Savings

$5.31/Ton Savings



Asphalt Specifications Update

2018





Asphalt Specifications Update 

 -22 deg. C
 -28 deg. C
 -34 deg. C

Figure 1 Low Temp 50% Reliability



Asphalt Specifications Update 

Figure 2 Low Temp 98% Reliability

 -28 deg. C
 -34 deg. C
 -40 deg. C



Asphalt Specifications Update 

Figure 3 High Temp 50% Reliability

 58 deg. C
 52 deg. C
 46 deg. C



Asphalt Specifications Update 

Figure 4 High Temp 98% Reliability

 64 deg. C
 58 deg. C
 52 deg. C



Questions


