San Tan Valley

Diamond Grind
Pilot Program

Transportation Policy Committee
June 17, 2020

MARICOPA

© 2020 All Rights Reserved. 1 M*g?.?,‘é‘:ﬂﬂé’ﬁis



Presentation Overview

1. Rubberized Asphalt Overview

2. Freeway Pavement Noise Reduction
Analysis Study

3. Diamond Grind Pilot Program
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Rubberized Asphalt: Overview and History

Freeway

Construction
Maricopa County

= Concerns in the early 2000s about
freeway noise

Year Open

= ADOT began investigating ways to
mitigate noise

@» 2004 -2010
@» 1996 - 2003
1985 - 1995
@ 1971 -1984
Before 1971

= Ultimately decided on a rubberized
asphalt overlay

= Asphalt Rubber Asphaltic Concrete Friction
Course (AR-ACFQC)

= Quiet Pavement/Quiet Pave
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Rubberized Asphalt: Installation Year
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Percentage of ‘Failing’ Rubberized Asphalt Pavement in 2018 by Segment

‘ Rubberized Asphalt % of
1 - Cave Creek Pavement Failing™

Carefree
— (% - 5%

— 0% - 10%

10% - 25%

25% - 50%
— Greater than 50%
——— ADOT Routes

Arterial Roadways
:] Maricopa County

* Pavement failing defined as an IRl of
greater than 105 on interstates and 142 on
non-interstates OR »15% cracking OR =0.4"
of rutting
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Rubberized Asphalt Replacement Needs

Rubberized Asphalt Replacement Needs*
@R High-Priority Replacement Need
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Freeway Pavement Noise
Reduction Analysis Study




Pavement Surface Treatment Alternatives

Diamond Grind Treatment

Whisper Grind Treatment

Skidabrader Treatment
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Freeway Pavement Noise Analysis Reduction Study

= MAG and ADQT partnered on the Freeway FREEWAY PAVEMENT NOISE REDUCTION ANALYSIS
Pavement Noise Reduction Analysis Study |

'Y

= Presented to the RTP Management Committee : .
Work Grou P On March 4, 2020 oo b g g i 53 o o P

tailing condition and approximately 43.% centerline miles have between 25% and 50% of the pavement failing as of 2018,

= Presented to MAG Management Committee on
March 11, 2020
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Typical Pavement Surface Noise Level over Service Life
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Surface Attribute Concrete Surface Asphalt Surface

9

MOISE LEVEL

&y Little change over time
@ Tvpically higher than asphalt initially

& Typically lower than concrete initially

& Increases over time, ultimately being
equal to or higher than concrate

O

LIFE-CYCLE COST

& Lower than asphalt over service life

& Typically higher than asphalt initially

& Typically lower than concrete initially

= Higher than concrete over service life

Py

&y Littla change over time
@ Has expansion cracks from heat/cold cycles

ﬂ Has no expansicn cracks

@ Raveling and cracking increase over
time, especially when traffic volumes

ROAD are high or there are many heavy
SMOOTHNESS vehicles {trucks)
G5 Little change over time &9 Easy to see white pavement markings
& Hard to see white pavement markings on dark asphalt surface
unless black outline of markings on white & Deteriorates over time
AESTHETICS concrete surface are provided
&¥ Cooler than concrete at night; can easily
( i ¥ Cooler than asphalt during the day be recycled; provides slight reduction
@ Hotter than asphalt at night; cannot easily :J”nim‘mdegii'g‘:; comparad to
ENVIRONMEMNTAL be recycled _
IMPACTS =| Hotter than concrate during the day
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Noise Levels, Life Span, and Costs

Pavement | Typical Noise | Typical Noise Life Costs!

Noise at Beginning at End of Span | PerL e e
Reduction of Service Service Life ( :ars) e':ﬂ-lane Corridor? (;E_':crg ;e— ye f
Treatment Life (dBA) (dBA) B e orrido ystem
Rubberized

Hbberize 97 103 10 $116,000 | $9,280,000 | $41,760,000 | $1,239,901,000
Asphalt
Ve
G'f?:;“” 102 103 15 $123,000 | $9,840,000 | $29,520,000 | $912,784,000
Whisper
gl 100 103 15 $150,000 | $12,000,000 | $36,000,000 | $1,098,290,000
e 104 106 15 $90,000 | $7,200,000 | $21,600,000 | $686,054,000

1. Bridge joint replacement work is included in the diamond grind, whisper grind, and Skidabrader cost estimates.
2. Corridor costs based on a new 10-mile, eight-lane section (four lanes in each direction) with auxiliary lanes and shoulders.

3. Life-cycle costs based on corridor costs over a period of 25 years.
4. System costs based on maintenance and construction cost of the treatment for the entirety of the freeway system that currently has

rubberized asphalt over a period of 25 years.
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Diamond Grind
Pilot Program
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Diamond Grind Pilot Program

. . . Interchange Projects
= Direction was provided to explore TN o 2
concrete-based surface treatments as an b bttt ol
alternative to a rubberized asphalt overlay AR
= MAG has been working with ADOT to L
determine which FLCP projects could be A e (D e
candidates for a diamond grind pilot o
program : /:@x\ e
e / Gl > a
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Diamond Grind Pilot Program: Projects
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Diamond Grind Pilot Program: Moving Forward

= ADOT will assess:
= Life cycle costs
= Quality of ride
= Public acceptance of a ground concrete surface

= Formal apBrovaI to modify the project scopes to
replace rubberized asphalt with a diamond grind
surface treatment

= |f the pilot demonstrates diamond grind is less
effective, funding would be provided for a
rubberized asphalt overlay

A B N
2

' d

Rubberized Rubberized asphalt wears out over time because of traffic

and the elements. Diamond grinding is a longer-lasting
aspha|t |aStS solution. Diamond grinding can occur any time of year,
day or night, and requires fewer lane closures. Rubberized
asphalt is temperature sensitive, so paving in the Valley
can occur only during spring and fall. Rubberized asphalt
paving may also require freeway closures, while diamond

about
grinding can be done with fewer impacts to drivers.

10 to 15
YEARS

A smooth, quiet ride

On a highway treated with diamond grinding, drivers will enjoy
a smooth ride that rivals a new rubberized asphalt surface.

Lower noise levels have remained consistent over
time on a highway treated with diamond grinding.

How Diamond Grinding Works

Closely spaced diamond blades
remove a thin layer of roadway
surface — about % of an inch.

The road surface has a consistent, smooth texture.
Up close, the diamond-ground road surface looks
similar to corduroy fabric. The small grooves run in

the same direction as the driving surface.
Diamond Blades

Rubberized Asphalt

Grooves
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Requested Action:

Recommend approval of the diamond grind
pilot program.
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