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Asphalt at Kansas DOT 
• AC binders & Marshall prior to SHRP 
• Issued Notice: Fiscal year 1997 – all mixes contain PG binders 
• October 29, 1996: Technical Advisory (PG into Spec.) 
• Only Virgin mixes until 2007 when RAP was reintroduced 
• Now: RAP, RAS, WMA, Rejuvenators all potentially in a mix 



KDOT Asphalt Specifications 

• Binder is not a separate pay item, mix paid by ton 
• KDOT no longer develops mix designs 
• Contractors develop mix design to meet KDOT specifications 
• District Engineers approve the mix design 
• Mix designs are verified at District Laboratories 
• Preapproval on aggregate sources, Specific Gravities published 
• RAP is sourced from DOT only and processed according to spec 



• Dry mixes 
• Cracking 
• Early Fatigue 
• Premature Failures 

So, where are we now? 

After one year of being paved, 2014 

One year before paved, 2012 



Change the Volumetric Properties 
• Idea driven by CO DOT’s work in the 1990’s  

Concept: 
• Either Air Voids or Design Revolutions would change 
• Overall goal is to get more binder in the mix 
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Lower Revolutions: 
• Goal is to improve durability 
• Reduce permeability 
• D/B to limit dust 
• Always on the border of spec’s 

Reduced Air Voids: 
• Similar concept to low rev’s 
• Bump Nini +0.5 (≤ 91.5 at 7 gyrations) 
• Increased density in field 
• Hamburg requirement (10,000 @ 12.5mm) 
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What Kansas DOT Tried (…and is still working on) 

First project in 2007, D3, not much changed 
• Ndes = 75 
• Nini ≤ 91.0 @ 7 gyr 
• Va = 3.5% 

Next project in 2009, lower Ndes, all borderline on specs. 
• Ndes = 60 
• Nini ≤ 91.0 @ 7 gyr 
• Va = 3.5% 

In 2010, the 3.0% air void projects began 



• District 3 is the lead, rarely “standard” pavement  
• Districts are taking to the method differently 
• Some Districts have pushed ahead with more projects 
• Still no project in District 2 

KDOT has put down roughly 70 3% air void 
projects throughout the state, except District 2 

A typical 3% mix: 
• 3.0% design air voids 
• Nini  ≤  91.5  @ 7 gyrations 
• Ndes = 75 gyrations 
• RAP limit at 25% or blending chart 
• Hamburg (10,000 @ 12.5mm) 
• Cold mill, inlay/overlay 



Special Provision 
Issued for Project 

• Av required at Ndes 
• Nini, Ndes, Nmax set 
• Tighten Av Single Test Value 
• Adjust Av pay adjustments 
• Hamburg requirement 
• RAP requirements 
• Otherwise, typical design sheet 

Blending Chart or Given Range 
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So, did we get more binder? 

Yes and no. 
• District Dependent on 

quantity increase 
• Aggregate source driving 

contents (East vs. West) 
• Limited amount of 

projects from Districts 
(other than D3) 

• Need to determine RAP 
amounts, aggregate 
differences 

DIST Mix 
Air Voids % Binder No. of 

Prjs Avg Stdev Avg Stdev 

1 
3% 3.43 0.63 5.77 0.18 3 
4% 4.10 0.62 5.21 0.19 2 
diff -0.67 0.01 0.56 -0.01   

2 4% 3.77 0.63 5.49 0.18 2 

3 
3% 3.38 0.78 5.08 0.19 25 
4% 4.34 0.69 4.79 0.25 17 
diff -0.96 0.10 0.29 -0.06   

4 
3% 3.60 0.54 6.16 0.19 4 
4% 3.43 0.68 5.42 0.52 1 
diff 0.18 -0.14 0.73 -0.33   

5 
3% 3.16 0.59 5.26 0.22 1 
4% 4.21 0.66 5.29 0.29 7 
diff -1.05 -0.08 -0.04 -0.06   

6 
3% 3.14 0.59 5.16 0.18 1 
4% 3.96 0.62 5.03 0.21 4 
diff -0.83 -0.04 0.13 -0.04   
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Performance - Rutting 

• Still a little early to really 
know 

• At least equivalent 
performance 

• Minimal rutting so far 

• Minimal rutting seen 
• Rate not consistent, 

better in 2013 than 2012 
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Performance – Ride Quality 

• Still a little early to really 
know 

• At least equivalent 
performance 
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Performance – Cracking 
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3%  Transverse Cracking 

KA-2963-01
KA-2195-01
KA-2503-01
KA-2933-01

• Looking acceptable so far 
• Still not solving thermal/reflective cracking 
• Equivalent to standard mixes 



Pay Factors for Air and Density 

Are the bids changing because of different requirements? 
Are pay factors driving the bid any differently? 

  3% 4% 
Air Avg 0.024 0.021 
Stdev 0.017 0.023 

Dens Avg 0.035 0.021 
Stdev 0.012 0.016 

• Appears air and density is being met  
• Pay factors appear to be higher for the 3% jobs 
• Deviation appears tighter on the 3% jobs 

Further Analysis Needed: 



Other Items 
• Doesn’t appear to be common or regular Joint Density 

Shoulder Deterioration 
Project 2012 – Imagery 5/5/2014 

• Cracking stops at mainline 



Conclusions 
• Increases binder content, but is it enough? 
• Performance appears adequate, time will tell  
• Mix can still be “tweaked” to cut binder and 

increase aggregate 
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Thank you. 

Many people helped to bring these projects to see the light 
of day. As well, many people assisted in gathering the data 

for this presentation. The following are recognized: 

• Jeff Stewart, District Engineer, District 3 
• Rick Kreider, Bureau Chief, Materials & Research 
• Travis Scott, Dist. Const. & Materials Eng., District 3 
• Blair Heptig, Field Engineer, Const. & Mat. 
• Scott Ashwill, CMS Materials Coordinator 
• Alan Vitt, CMS Applications Developer 
• Zandra Myrick, Management Analyst 
• Rick Miller, Pavement Management Engineer 
• Cliff Hobson, Adv. Technology Research Engineer 



KDOT Specifications 

Air Voids = Calculate 
from Gmm and 
Gmb, Run at the Pbr 

Typical Project: 
Target: 4% design air voids 

Presenter
Presentation Notes
How is the mix being controlled during design?



Required Submittals 



QA/QC at KDOT 



QA/QC at KDOT 

Based only on density average of lot 

PWL for density also 

Presenter
Presentation Notes
How do we test QA?
What do we test in QC?
How is the helping get a better product or why are these tests important?


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20

