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Presenter Notes
Presentation Notes
Pilot project in District 11 on Business 376 near the Pittsburgh International Airport


Agenda

SMA W/Fiber & Fiberless SMA
Mix Design overview

Production & Placement
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Presenter Notes
Presentation Notes
A look at the Neville Island plant set up for traditional sma with fibers 
Saturday’s placement 2300 tons of conventional SMA
Sunday’s placement 3500 tons fiber less SMA


Stone Matrix Asphalt (SMA)

e Gap graded aggregate blends with cubical shaped aggregate

e Blend of polymer-modified asphalt binder, mineral filler and
fibers

 When produced and placed correctly, known for
outstanding performance

* Due to high asphalt contents, a potential for “draindown” of
binder exists

e Defined as liquid binder running off aggregate surface

e Results in “fat spots” and segregated areas of high and low
binder content
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Presenter Notes
Presentation Notes
This is one of the drain down test that we did during our production. For this pilot we wanted to see if we saw any differences between the lab mixed trials and the plant produced mix.
We ran the drain down test at 280 up to 300. This particular  test was at 295 and we saw about .2 %. 


Fiberless SMA

= To help reduce the potential of draindown, polymer - modified asphalt
(PMA) and fibers are used with SMA to stabilize the asphalt binder

= |n order to take out the fibers you need to lower the mixture temp to
stabilize the asphalt binder

= Reduction in mixture temp will create compaction issues
=  Must couple mixture temp reduction with WMA additive

= Utilize existing SMA design as your starting point (i.e. — asphalt content,
aggregate blend

= Determine Draindown (AASHTO T305) vs Mixture Temperature
= Example: 280, 285, 290, 295, 300, 305, 310F

Visually examine mixing process to ensure coating is taking place

= Can utilize AASHTO T195, Degree of Particle Coating as a guide
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Penn. DOT PUB 408 / 419 SMA Specifications:

(1) When a warm mix technology is used
as the stabilizing agent the VMA may
be lowered to a minimum of 17.5%.

(2) When a warm mix technology is used
as the stabilizing agent, perform this test
at 5 degrees above the desired high
production temperature limit in the QC
plan, but no higher than 305 degrees
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Presenter Notes
Presentation Notes
Pa DOT section 419 SMA mix design specification
Gradation limits for 12.5 and 9.5 SMA mixes
VMA 
You need a stabilizer to prevent draindown
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Presenter Notes
Presentation Notes
This is table C for determining what your asphalt binder content will be based off of  what ever your combined aggregate bulk specific gravity for your SMA with fibers or whatever you happen to use as a stabilizing agent.

To make  sma without fibers utilizing warm mix technology you will use this same table and subtract .3% liquid asphalt out of your mix.


When a warm mix technology is used
for the stabilizing agent the
maximum temperature will be 300
degrees
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Presenter Notes
Presentation Notes
This is the  sma production tolerances for asphalt content, -200, draindown, final mix temperature and your minimum VMA for single sample tolerances which happens to be 17

For fiber less SMA the mix temperature maximum is going to change


Process for making Fiberless SMA

When taking fibers out of your existing SMA mix make slight mixture
adustments as necessary:

= |n general, it’s been found reducing fibers by 0.1% you reduce your
liquid binder by 0.1%

= |.E-0.3% fibers lowers the liquid by 0.3% was required to maintain
draindown in our situation

= Utilize Volumetrics and Draindown testing to determine what
changes are made in the design process

= Lower the mix temperature

=  We used Evotherm J1 to produce at a lower temperature of 280
degrees

= To meet mix design volumetrics, minor aggregate adjustments may
have to be made.

= Establish drain down temperature limits
= We used 280, 285, 290, 295, 300 and 305 as our points

= 280 and 295 were our target production limits.
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Presenter Notes
Presentation Notes
This is a picture of our hamburg samples for the fiberless sma at our facility.
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IDEAL CT (ASTM D8225)
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Permeation: Measurement of Water
Permeability of Compacted Paving Mixtures

Standard Fibers 1 2 3
Area of Tube, a (cm?) 7.89 7.89 | 7.89
Thickness of Specimen, L (cm) 7.5 7.5 7.5
Area of Specimen, A (cm?) 176.7 | 176.7 | 176.7
Flow Time, t(s) 1800 1800
Initial Head, h1 (cm) 82.4 82.4 82.4
Terminal Timing Mark, tf (cm) 63.5 63.5
Final Head, h2 82.4 82.4 18.9
Temp. Coeff., c 0.99 0.99
Permeability, k (cm/s) 0.00 E+00 |0.00 E+00

Fiberless 1 2 3
Area of Tube, a (cm?) 7.89 | 7.89 | 7.89
Thickness of Specimen, L (cm) 7.4 7.4 7.4
Area of Specimen, A (cm?) 176.7 | 176.7 | 176.7
Flow Time, t(s) 1800 1800
Initial Head, h1 (cm) 82.3 82.3 82.3
Terminal Timing Mark, tf (cm) 63.5 63.5
Final Head, h2 82.3 82.3 18.8
Temp. Coeff., c 1.02 1.02
Permeability, k (cm/s) 0.00 E+00] 0.00 E+00
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Presenter Notes
Presentation Notes
We decided to run permeability by falling head using plant produced mix and both the sma with and without fibers did not let any water pass.


Rational to try Fiberless SMA

Looking to produce SMA at
any plant without the use of
special equipment to provide
flexibility and without
sacrificing quality of the mix
or laydown process

= Can take an order of SMA one day
and start producing the next
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No issues with material sticking to
truck bodies
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Presenter Notes
Presentation Notes
The truck drivers had no complaints and said that they liked the fiber less sma better and I would contribute this to the cooler mix temperatures as to why the mix wouldn’t stick as easily in the truck beds.


e Temperature Control
e Plant produced mix @ 270 to
280F
e 1st Roller Pass @ 265 to 270F

e |f designing and producing fiberless,
must maintain fiberless temps.
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Presenter Notes
Presentation Notes
Business 376 has turning lanes and intersections. We chose to have two pavers in these areas to have hot joints or in this case warm.
 


We ran the same rolling train for both
mixes.

Field densities of with and without
fibers statistically equal
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Presenter Notes
Presentation Notes
You didn’t see any difference in how the joints rolled in between the regular sma and fiber less sma. 
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Presenter Notes
Presentation Notes
Here is another picture of one of the intersections.
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Presenter Notes
Presentation Notes
We had four big rollers for the mainline and one small roller for up against the median and inlets


Production Summary

= Production Temp for Standard SMA = 315F to 325F
= Production Temp for Fiberless SMA 275F to 285F

= 35F to 40F production temperature drop complies with
NAPA’s Plan for Net-Zero Emissions

= Healthier for your employees
= No fumes or blue smoke at the plant or paver
= Rain factor.
= Popup shower at the plant is no longer an issue
= Eliminates fat spots in the final product
= No issue with mix buildup in truck beds

= No issue with hand work
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PAPA
=  Charlie Goodhart
=  Gary Hoffman, P.E.

PennDOT
= District 11

= Neal Fannin
Denmarsh photography

Lindy Paving

Tom Bennert - Rutgers University

Ingevity
= Jesse Cook

= Tulsa Lab "\ngevity
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843-714-0246

Dominic Barilla
843-371-7716
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