WVDOH’s Enhanced Friction Asphalt Overlay
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Appreciation and Thanks!

 Asphalt Plus * Cimline e Larry Scofield/IGGA

* Asphalt Solutions * Collaborative Aggregates * Lehigh

* Associated Asphalt * Corrective Asphalt Materials * Liberty Tire

 Astec e East Alabama Paving * Pavement Resoration Inc.

* Aztec Asphalt Technology * Ergon Asphalt and Emulsions e Russell Standard

* Blacklidge * Great Lakes Minerals » Skidabrader

e C.W. Matthews * Hi-Tech Asphalt Solutions e Southeast Grinding & Grooving
* Cargill * Ingevity e Wirtgen/Hamm

e CAT * JAG Trucking * Vulcan Materials

e Chris Clark Grading and Paving Jon Grelle

Special Thanks: Greer (Bryce Coen), Shelly Company (Shawn atinatcaptr o

phalt Technology

Scott), Vince Allison, Shawn Jack CAT
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How many people die
in RURAL road
departure crashes each

day in the US?
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Important Issue Across the Country




West Virginia has a high number of run-off-the-road
crashes. Their goal of applying HFST at these locations
is to reduce the number of crashes. They intend

to look at the total number of accidents 3 years

after application.

WIRT COUNTY - WV 14 AT MP 15.48

WV 14 is a typical two-lane road in West Virginia with an ADT of 3400.
The site is located at a six-degree horizontal curve. Prior to applica-
tion, this site had four wet weather crashes in a span of 3 years. No skid
testing reading was available prior to the project, but it had a reading
higher than 69 after installation. The project was completed in October
2012. Total linear feet of installation is 420.

MERCER COUNTY - WV 20 AT MP 16.42 BETWEEN
PRINCETON AND ATHENS, WV

WV 20 is a two-lane road in southern West Virginia with an ADT of 7200
compromising mostly of commuters. The site is located at a series of
horizontal curves. Prior to the application, this site had four run-off-the-
road crashes in a span of 3 years. No skid testing reading was available
prior to the project, but it had a reading higher than 69 upon project
completion. The project was completed in August 2011. Total linear feet
of installation is 2,200.




HFST in West Virginia
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Friction Level Basics




Example of Crash Rate vs. Friction
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Friction Levels

High Friction Surface Treatment (High $$9%)

Large gap in possible friction values from traditional
surfaces. (A few temporary solutions do exist)

Friction

Overlays w/ traditional non-skid aggregates
Do nothing

11



th




?

What options do we have
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Do we have other material/pavement options?

Enhanced friction aggregate in thinlays,
microsurfacing, chip seals, etc.

Long-term, sustainable friction > 50

Examples
« Lightweight aggregate chip seal (W2)

« Bauxite in thinlays and Microsurfacing
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Can this work in a dense-graded HPTO?

« Will it work in DGA?

« Wil it work with WV materials?

* What friction level should we target during design?

 How much bauxite is enough to get the friction we want?

* Are we wasting bauxite by burying it in the mix?

« Can we fit the bauxite within the HPTO gradation band?
 How will we handle large differences in Gsb?

« Can we get enough macrotexture?

- Many more questions! NCAT
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New WVDOH Test Section (E1)
Enhanced Friction Asphalt Overlay




Will this work in WVDOH HPTO spec?

Into this?

Standard Sieve Size Percent Passing
1/2 in. (12.5 mm) 100
3/8 in. (9.5 mm) 90-100
How do you No.4 (4.75 mm) 95 max
No.8 (2.36 mm) 30-60
fit this... | | | No.16 (1.18 mm) 25-40
No.30 (600 um) 15-30
. No.50 (300 pum) 10-25
7 No.100 (150 pm) 5-15
s No. 200 (75 um) 412
Asphalt Content 7.0 Min
TABLE 496.4.2B
Design Volumetric Property Requirements for HPTO Mix Design ~°-
Design Criteria Ndesign
I Number of Design Gyrations 50
’ é s E é ns HE #4 3/8" 12" Air Voids (%) 3.0
@ s * " Voids-in-Mineral Aggregate (%) 18.0 minimum
btk il A Fines-to-Effective Asphalt Ratio 0.6-1.2
Tensile strength ratio (AASHTO T283) ¥ | 85% minimum
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Will this work in WVDOH HPTO spec?

 Managed to get up to 40% bauxite to fit gradation band
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How much bauxite is enough?

Targetin
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How much bauxite is enough?

Targeting DFT (friction) > 0.50 after
polishing

« Achieved with 3 blends (22 — 30%)

e (Chose mix with stable volumetrics
and checked rutting

» 25% baux. in Blend 3 » DFT = 0.52
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Are we wasting bauxite by burying it?

$40
$35 HFST Cost = S30/SY

(Avg. 2023, WVDOH)
S30

Estimated Cost/SY
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Will we have enough macrotexture?




Production
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Final Surfaces




Notable QC/Acceptance Results

_ E1l (Design) E1 (Acceptance)

AC% 7.3% 7.2%
Air Voids, % 3.2% 1.8%
VMA, % 18.9% 17.6%
In-place Density, % 94 - 97% 94.5%
Thickness, in 1.0-1.2”
Production Temp, °F 335 °F

1 -Hational Center for
sphalt Technology

CAT
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Performance

« Checked rutting in lab » OK!
 DFT testing on plant mix » In the queue.

* No cracking or rutting changes

» Texture still too early to tell (MPD = 0.4 mm)
Similar to previous bauxite SMA (for now...)
No differences between screed types.

National Center for
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W3 Performance (prev. bauxite mix)
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W3 Performance (first 10M ESALs)
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E1 Performance
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Back to Friction Levels

High Friction Surface Treatment (High $$9%)

Large gap in possible friction values from traditional
surfaces. (A few temporary solutions dgexist)

Friction

New traditional surfaces with skid aggregates, etc.

Do nothing / Overlays w/ traditional non-skid aggregates

33
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Summary

 Few asphalt surfaces can provide
enhanced friction (>50) long term.

» Bauxite can be used in fine DGA and
SMAs to improve friction.

 Embedding bauxite inside the mix
increases friction with time (early on).

« Texture remains a question. Stay tuned! f-és::.:ugmli_f;;

* Improve mechanically? With Gradation? TBD? = o2, -



||. “"...._h il ..r....r.f.-..____.l il

by ﬁ_r..,_ri_.__,,r_ﬂ_ =t

S
g
v
w
QL=
~ O
=B
o ®
> o
Pz
(amfie sl o
|qan
e
o C
©
Nh
)
©
=




	Slide 1
	Slide 2: 2024-2027 NCAT Test Track Sponsors
	Slide 3: Appreciation and Thanks!
	Slide 4
	Slide 5: Important Issue Across the Country
	Slide 6
	Slide 7: HFST in West Virginia
	Slide 8
	Slide 9: Friction Level Basics
	Slide 10: Example of Crash Rate vs. Friction
	Slide 11: Friction Levels
	Slide 12: What options do we have?
	Slide 13: What options do we have?
	Slide 14: Do we have other material/pavement options?
	Slide 15: Can this work in a dense-graded HPTO?
	Slide 16: New WVDOH Test Section (E1)  Enhanced Friction Asphalt Overlay
	Slide 17: Will this work in WVDOH HPTO spec?
	Slide 18: Will this work in WVDOH HPTO spec?
	Slide 19: How much bauxite is enough?
	Slide 20: How much bauxite is enough?
	Slide 21: Are we wasting bauxite by burying it?
	Slide 22: Will we have enough macrotexture?
	Slide 23: Production
	Slide 24: Paving
	Slide 25: Paving
	Slide 26: Compaction
	Slide 27: Final Surfaces
	Slide 28: Notable QC/Acceptance Results
	Slide 29: Performance
	Slide 30: W3 Performance (prev. bauxite mix)
	Slide 31: W3 Performance (first 10M ESALs)
	Slide 32: E1 Performance 
	Slide 33: Back to Friction Levels
	Slide 34: Summary
	Slide 35

