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93 Counties

Population 1.92 Million

Cattle 6.64 Million

Land Mass of 77,421 sq miles

Approximately 10,000 miles of NDOT Roadways

Approximately 85% Asphalt and 15% Concrete
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TIMELINE

Increasing 
Truck 

Volumes

1988 1998

Higher Tire 
Pressures, 

Steel Wheels

High 
Asphalt 
Mixes, 

Modified 
Binders Just 
Arriving on 

Market

Low 
Angularity
Low Dust

Sandy,
Marshall 

Mixes

1993



TIMELINE

Increased use 
of Polymer 
Modified 
Binders

1998 2008
High 

Angularity
Highly 

Crushed 
Aggregates

Higher dust 
content and 

dust with 
angularity

Minimized 
Natural Sand 
Content and 

Coarser mixes



TIMELINE

Polymer and 
Binder 

Shortages 
Globally.

Prices Tripled

2008 2020
Focus Design 
Ideology on 

RAP 
Optimization

While 
maintaining 
overall mix 
quality and 
much softer 

binder grades

Created
SPR
SPS
SPH
SRM
SLX

PG64-22  64-34



TIMELINE

Millings 
Stockpiles 

scattered all 
around the 

state

2008 2020

As many as 
75 Large 

Stockpiles

Referred to 
as  

‘Mountains 
of Millings’

‘Couldn’t 
store any 

more, give it 
away.’
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Share the binder 

cost savings

15% Contractor

85% NDOT
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TIMELINE

9.2 Million 
Tons of 

Aggregate 
Recycled

2008 2020
498,000 Tons of  
Asphalt binder 
equivalent to 
Refining 93 

Million Barrels 
of Raw Crude

That is 124 
loads of 

these 
AfraMax
Class Oil 

Freight Ships

Total Savings 
of $458 M in 
binder and 
aggregate

Averaging $30 to 40 Million in 

savings every year  



SERVICEABILITY INDEX
Cracking

Rutting

IRI (smoothness)



POST CONSUMER CONTENT LABEL

• Began using in 2014

• In plan sets and Annual Report

• Show NDOT’s and the Industry’s commitment 
to recycling and environmental stewardship

• Based on quantities of Asphalt and Concrete 
and calculated recycled contents



POST CONSUMER CONTENT LABEL





AS PROMISED……………



How do 
we get 
there ?

1. Mix Design Changes

2. Plant Modifications



How do 
we get 
there ?

Mix Design Changes

1. Softer binders PGXX-34

2. Lower Air Voids @ Ndes = 1.5 to 2.5 %

3. VMA Allowances

4. Dust to Asphalt Ratios

5. Minus #200 Material



BINDERS

Mix Design Changes

1. Stiff RAP Binder PG86-16

2. High Temp is already covered

3. Low Temp needs repair -34 grades

4. 58-34 and 64-34’s  (both contain polymer)

5. We use Warm Mix Additives at 

min. 0.7% in all mixes 



AIR 
VOIDS

Mix Design Changes

1. Lower Air Voids @ Ndes = 1.5 to 2.5

2. Higher Density & Less Permeable

3. Higher Strength

4. Typically more dust



VMA

Mix Design Changes

1. VMA Calc  Big Problem

2. With 50% RAP ignition oven
3. Gravity is largely affected  Lowered

4. Lowers calculated VMA by up to 3%

- Fixed Gravity Value for aggregate

- Backcalculate from Gse

- Go to minimum binder or film thickness



DUST –
Minus 
#200 

Material

Mix Design Changes

1. RAP millings have more #200 sieve

2. Widened grading band to allow minus #200

3. VMA Allowances – Dust as binder extender

4. Dust to Asphalt Ratios spec at 0.6 to 1.6

5. Minus #200 material metered at plant



How do 
we get 
there ?

Plant Modifications

1. Stockpile management

2. #200 Sieve Material Management

3. Variable Frequency Drive Motors

4. Dual RAP Bins

5. Screening Units/Grizzly

6. RAP Processing



STOCKPILE 
MANAGEMENT

Plant Modifications

1. Stockpile care

2. Run Gradations and Binder Contents

3. Lot of immediate or

‘hand to mouth’ RAP use



#200 
MATERIAL

Plant Modifications

1. Metered fines from baghouse with Silo

2. Drop Dust from Plant



VFD 
PLANT 

CONTROLS

Plant Modifications

1. Precision Control of Plant Rate

2. Drum

3. Baghouse exhaust

4. Cold Feed Bins

5. RAP Bins



VFD’s
FLIGHTS 

& 
VEILING

Plant Modifications

1. Flight changes

2. To Superheat 50% Virgin

3. Drum Plants max 50-65% RAP

4. Batch Plants max 35% RAP



VFD’s
FLIGHTS & 

VEILING



DUAL 
RAP 
BINS

Plant Modifications

1. Dual RAP Bins – only the last couple years

2. Better handles large volume 50% RAP

3. Feed 2 Different RAP’s – Gradation/Binder



SCREENING 
UNITS

Plant Modifications

1. Selection of Sizes and Types

2. Sometimes 2 screens in a series



RAP 
PROCESSING

Plant Modifications

1. Best Mill and straight to plant

2. Preprocess/Crush/Screen – Gator or Screen

3. Fractionate – We Don’t yet



How Long 
Does it Take ? Together you could do some this year 

Do some recycling 

& save some money 



Today’s 
Typical 

Mix 
Design

• Over 1000 of these mixes produced
• Comprising approx. 20 million tons
• No Failures 



THANK YOU !

ANY QUESTIONS ?

July 2020 


