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Aggregate Facts

• #1 Product used by VDOT

• 94% of Asphalt

• 70% of Concrete

• 50 Billion Tons Globally



How It’s Made: Aggregates

• Manufactured through disassembly
• Multiple products produced simultaneously (fines and base)
• Single sized = not possible



How It’s Made: Aggregates



Aggregates 101



• Armor stone
• Riprap

• Class I, II, III, etc.
• Surge

• #1, #2, #3
• Coarse

• #467
• #57
• #68
• #8

• Base
• GAB
• 21A/21B/CBR30
• P209

• Fine
• Concrete Sand
• Asphalt Sand
• Mineral Filler

Aggregate Products



Typical Product Split Approximate 
Splits

Coarse Fine Base

Ranges %Aggregate Type

30-45Coarse

20-35Fine

30-40Base



Sales Data
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Declining Usage of Fines & Base

• Fines Reduction
• Coarse asphalt mixes

• Superpave, SMA, Ultrathin, OGFC
• Lack of adoption of manufactured sand in concrete
• Increased use of RAP in asphalt

• Less Base or Coarser Base
• Less new pavement construction
• Use of drainable pavements and bases
• Increased use of in-place recycling

Fines & Base
20-year 

shift
Coarse & 

Clean



Changes & Costs

• Product Split = Customer Demand
• Mass balance / plant efficiency studies
• Crusher studies
• Process improvement reviews

• Market change = product demand change
• It’s difficult to modify what we do
• We can modify our product proportions
• We can’t stop making certain products

PriceProduct

$700KCrusher

$300KScreen

$45KLiner



What’s the impact?



Screenings

What’s the impact?
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Product Balance & Sustainability

• Where is the opportunity?

1. In the product

2. In the specs

3. In the design/construction

• Who can improve sustainability?

1. Producers

2. Consultants/VDOT

3. Contractors

1. 
Product

2. Specs

3. 
Design 

& 
Const.



Problematic Products

• Overuse of 21B
• Uses very little fines

• Drainable bases
• Increases fines production

• SMA
• Flat and elongated requirement - even more fines than normal
• SMA made with standard aggregate just as durable

• Crushed concrete and RAP
• Due to excess inventories of these products
• Replaces base and fines
• The aggregate producers in Virginia have excess products far 
exceeding those of the RAP and crushed concrete



Problematic Specifications

• I-64 GAP Segment A Widening 



Problematic Design/Construction

• I-66 Re-design
• 21B replaced with VDOT #2 stone

Asphalt

1” of #8 or 21A

8” of #2 
wrapped in 
fabric



Product & Specification Solutions

• VDOT #21A

• CTA with higher fines

• Cement treated screenings

• MSE Wall Backfill

• 4.75mm Pavements

• VDOT SP303-000210-00
• Fill for embankments
• Structural backfill
• Pipe backfill
• MSE Wall Backfill
• Soft ground stabilization



Design Solutions

• Inverted Pavement
• 40+ years in South Africa
• Proven track record under heavy axle loads and high traffic pavements
• Utilizes thick layers of cement treated base, aggregate base
• Thin layer of asphalt

6” UAB

8” CTB

6” HMA

10” UAB

2.5” HMA

16.5”
16.0”

SN = 3.78 SN = 4.04
$35.92/SY $40.51/SY

11.3% Less Expensive 
than Conventional

Inverted Conventional



FHWA Research

• Inverted pavement test section at TFHRC

• Accelerated Loading Facility (ALF)

• 2 test lanes dedicated to inverted pavement

Lanes w/ 
Unbound 

Base

Lanes w/ 
Cement Treated 

Screenings



Logging



Product Naming

• Sold as:
• Timbers
• Lumber
• Boards
• Plywood
• Medium density fiberboard
• Chipboard/particle board
• Oriented strand board
• Wood pellets
• Mulch

• Fines not sold/referred to as:
• “cuttings”
• “waste dust”
• “chippings”
• “wood shavings”
• “sawmill byproduct”



“Four-Letter” Product Names

• D***, F****, S********* (Dust, fines, screenings)

• VDOT #10 Stone
• Fine aggregate
• Dense graded
• Sand
• USCS-SM

• Mineral Filler
• Super fines
• Baghouse fines
• Sand plant fines
• Belt press fines
• Pit fines
• Pond fines
• Pond dippings





Product Naming

• Project funded by GDOT and FHWA

• Initial:
• Sustainable Application of Quarry By-Products

• Edited:
• Sustainable Application of Mineral Filler Sized Stone Products

• Removed references to:
• "QB"
• "waste“
• "waste materials“
• "quarry dust“
• "quarry waste fines“
• "by-product/byproduct“
• "by-product mineral fine materials“
• "quarry waste“
• "by-product fines"



Key Takeaways

• Continued excess of base and fines

• Created by specifications and changes in product use

• Existing products and design options can help balance

• Product naming makes a difference

Who can improve sustainability?

• Producers - product

• Consultants/VDOT - specs

• Contractors - construction



Thank You


