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Why analyze traffic noise?

 Noise Control
Act of 1972

e 23CFR 772

e WSDOT Traffic Noise

Analysis and Abatement -
Policy and Procedures




When does WSDOT study
noise?
 Type | Projects
—New Highways
—Change Roadway Alignment

—Adding Through-lanes
—Slope flattening

— A word on “receivers’ ‘)@)))




Type Il Projects

 Retrofit Program

 Stand-alone Projects

e Sensitive [IIES
Recelversin | -
place prior to
noise
regulation

e Priority List of g |
Projects |




Noise Study Summary

Entire Project Limits

FHWA'’s Traffic Noise
Model (TNM)

Validate Noise Model

Model design-year
noise levels

Impact Determination




Noise Study Summary

“Areas of frequent
outdoor use.”

Where mitigation
will be a benefit.

23 CFR 772




No Abatement for You

e Transportation
-related paths



What Is a Traffic Noise Impact?

* Peak-hour design-year noise levels
* A-weighted decibels (dBA) — 1-hour Leq

Activity Category L - (h) (dBA) Description of Activity Category

A 57 (exterior) Lands on which serenity and quiet are of extraordinary significance and 4erve
an important public need and where the preservation of those qualitjes is
essential if the area is to continue to serve its intended purpose.

B 67 (exterior) Picnic areas, recreation areas, playgrounds, active sports areas, parks,
residences, motels, hotels, schools, churches, libraries, and hd@ﬁ)tals.

C 72 (exterior) Developed lands, properties, or activities not included in Categories A orlB
above.

Undeveloped lands.

E 52 (interior) Residences, motels, hotels, public meeting rooms, schools, churches, libfaries,
hospitals, and auditoriums.

Source: U.S. Department of Transportation, 1982; endnote source WSDOT, 2005.

e Caused by Project or Not
 10dBA or greater increase from existing ,



Types of Mitigation

e Traffic management
e Change of roadway alignment
e Acquisition of property

e Sound insulation of public use or
nonprofit institutional structures

@Ction of noise@




Cost/Benefit of Mitigation

* Noise Barrier Analysis

* Feasible
— Readily noticeable traffic noise reductions?
— Physically constructible?
— Safety considerations

e Reasonable
— Cost / benefit
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Reasonableness Allowances

Design Year Noise level increase as a Allowed Wall Surface Area Per Allowed Cost Per Qualified
Traffic result of the project (dBA) @ Qualified Residence or Residence or
Sound Level Residential Equivalent Residential Equivalent (1)
(dBA)
66 700 Sq Feet (65.0 Sq. Meters) $37,380
67 768 Sq Feet (71.3 Sq. Meters) $41,110
68 836 Sq Feet (77.7 Sq. Meters) $44,640
69 904 Sq Feet (84.0 Sq. Meters) $48,270
70 972 Sq Feet (90.3 Sq. Meters) $51,900
71 10 (substantial, tier 1 @) 1,040 Sq Feet (96.6 Sq. Meters) $55,530
72 11 (substantial, tier 1 59,160
(substantial, tier 1) 1,108 Sq Feet (102.9 Sq. Meters) ¢
73 12 (substantial, tier 1 62,790
(substantial, tier 1) 1,176 Sq Feet (109.3 Sq. Meters) ¢
74 13 (substantial, tier 1 66,420
( ) 1,244 Sq Feet (115.6 Sqg. Meters) ¢
75 14 (substantial, tier 1) 1,312 Sq Feet (121.9 Sq Meters) $70,060
760 15 (substantial, tier 2) © 1,380 Sq Feet (128.2 Sq Meters) $73,690
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Constructing Noise Barriers

* Design office and Acoustics-
group collaboration

e Concrete Noise Barriers
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Constructing Noise Barriers

e Concrete Noise Barriers
e Surface Treatments
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Alternative Noise Barrier
Products
e Alternative Noise Barrier Products
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WSDOT Noise Wall Cost-
effective/Aesthetic Task Force

 New additions to standard plans
o Standard plan surface treatments
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WSDOT Noise Wall Cost-
effective/Aesthetic Task Force

 New products list — Pilot Projects

Allen
Block

Tuf Fence Ultrascreen

Stonehenge
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2007 Legislative Proviso
WSDOT Directive

* Community-scale noise alternatives that transportation
projects may consider where noise impacts do no meet
requirements for noise abatement, but opportunities for
enhancements exist within the project scope.”
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Questions?
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Washington State
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A
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Quieter Pavement Research

23rd Annual Statewide Project Engineers Conference
March 18 — 20, 2008

Shawn Gilbertson - Air Quality, Acoustics, and
Energy Program
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Quieter Pavement in WA

3 Test Sections
Installation 2006, 2007, 2008

Hot Mix Asphalt Pavement
(Open-Graded-Friction-Courses)

— Asphalt Rubber (AR)
— Styrene-Butadiene-Styrene (SBS)

— aka “Polymer”
Concrete Texture
— New — carpet drag, tining
— Re-hab — diamond grinding
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Why Try Quieter Pavement?

Alternatives

raffic Noise Abatement????
Public Request

Success In other States

Quieter Pavement Research (QOPR)
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Quieter Pavement Test Sections

e 3 Quieter Pavement Test Sections
— all with AR, SBS: one has concrete texture.

e 4 Asphalt Tire/Pavement Tire — Pavement Noise Measurement Locations
Noise Measurement
Locations % X
e 5 Concrete Tire/Pavement ® i Ak X
Noise Measurement . o 8
Locations . Lo
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OGFC - AR

OGFC - SBS

-5 & SR520 QP Specifics

PG 64-22
Inch maximum aggregate size
9.2 percent binder content
0.75 inch nominal thickness
0.76 miles (I-5) / 0.52 mi (SR520)

PG 58/64-22 modified to meet PG
70-22

inch maximum aggregate size
8.3 percent binder content
Fibers added for draindown
0.75 inch nominal thickness

1.07 miles (I-5) / 0.58 mi (SR520)
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Cost of Quieter Pavement

I-5 Lynnwood SR520 Bellevue
Est Quanitity, tons| cost/ton |cost/lane mile| Est Quanitity, tons | cost/ton |cost/lane mile
HMA 28853| $62.50 $47,000 2840 $85.00f = --—---
OGFC-AR 1686| $130.00 $39,104 1190| $155.00f @ ----—--
OGFC-SBS 2441| $90.00 $27,072 910| $285.00f @ ----—--

* Without consideration of Life-Cycle cost
e Quantity discount

e Lower price, relatively, next time?
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Acoustic Performance Testing

e Sound Intensity
e On-Board-Sound-Intensity (OBSI)

— lllingworth & Rodkin, ADOT, and Caltrans
e \Wayside noise

 |In-Vehicle noise

25



Sound Intensity Setup

OBSI
PULSE
SRTT

AASHTO Standard
(draft)
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OBSI| Measurement Comparison

« Davis, CA — June 2007
o Side by Side with I&R and UCPRC
e Other states — further side by sides?

OBSI Comparison OBSI Comparison
WSDOT v. UCPRC WSDOT v. UCPRC
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OBSI Results

Average Sound Intensity Level, dBA

108.0

I-5 Lynnwood Quieter Pavement
Tire/Pavement Noise Sound Intensity

=
o
o»
o

OAged HMA B New HMA  ENew Polymer

ONew Rubberized ‘

104.0 A

102.0 A

100.0 A

98.0 -
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OBSI Results

Average Sound Intensity Level, dBA

SR520 Eastside Quieter Pavement Project
Tire/Pavement Noise Sound Intensity

108 *4‘ OAged HMA B New HMA ENew Polymer ONew Rubberized |

106 —

104 —|

102

100

98 —

96

94 - - - - -

92




OBSI Results

Average Sound Intensity Level, dBA

I-5 Lynnwood Quieter Pavement
Tire/Pavement Noise Sound Intensity
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Sound Intensity and Pavement
Temperature

SI, dBA
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Sound Intensity v. Pavement Temperature
I-5 Lynnwood Quieter Pavement
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OBSI Results - Trends

Average Sound Intensity Level, dBA

I-5 Lynnwood Quieter Pavement
Tire/Pavement Noise Sound Intensity
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OBSI Results — Lane Variation

Sound Intensity Level, dBA
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Sound Intensity
Rubberized Pavement
By Lane - December 2007

Lane 1

Lane 2 Lane 3

Lane 4(HOV)
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OBSI Results - Frequency

Sound Intensity, Decibels

I-5 Lynnwood SB Quieter Pavement
Average Sound Intensity Spectra - Oct 17, 2006
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OBSI Results - Frequency

Sound Intensity, Decibels

I-5 Lynnwood SB Quieter Pavement
Average Sound Intensity Spectra - Dec 6, 2007

110 ~

=& New HMA
105 New Polymer
New Rubberized

100

/

90 +

85 1

80 1

Dominant

75 Frequency ~~

70

65

60 T T —_— T T T T T T T T
500 630 800 1000 1250 1600 2000 2500 3150 4000 5000

Frequency, Hz

35



OBSI -Outside Tire Path Tests

SB I-5 Lynnwood - AR

Lane 3

Center of Lane

Traveled Path

36



OBSI -Outside Tire Path Tests

I-5 Lynnwood Quieter Pavement
Normal tire path v. center of lane
September 2007
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OBSI -Outside Tire Path Tests

Frequency Distributions

Sl, dBA

I-5 Sound Intensity - Rubberized
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Wayside Noise — |-5
e Controlled Single-car Pass-by

— 25 feet from centerline — 10 sec Leq

 Sitill sorting out preferred method
— Statistical passby?

I-5 Lynnwood Quieter Pavement
Wayside Measurement Data
January 2008
84.0
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80.0
x
@
e 78.0
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old HMA new HMA rubber polymer
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Wayside Noise — SR520

Time-weighted s dut e
average

75 ft from near lane
80.0
2 4 i h 2L 507 /_W—o—o—\
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QP installation SRS

& 'QQQ@ & QQQ@ .QQQQ

Repeat Quarterly & s o 88

Time

dBA, Leq

—— Pre-Pave ||
—=— Post-Pave [

For Informational purposes only.
To compare Old to New!



Wayside Noise — SR520

 Time-weighted Average
o 25 feet from centerline — 1-hour Leq

SR520 Eastside Quieter Pavement
Wayside Noise Measurements
March 2008
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In-Vehicle Noise
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SR520 Quieter Pavement
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e Curiosity
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Evaluation Continues....

 |-5 Lynnwood Quieter Pavement
— at least through 2011

e SR520 Bellevue Quieter Pavement
— at least through 2012

e |-405 South Bellevue Widening (2008)
— Concrete treatment in addition to AR & SBS
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Studded -
Freeze /T

Public Ex

Water flow
— drainage on Bridge

decks

Challenges

Ires
haw

nectations
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The Jury’s Still Out

5 year minimum — end of useful life
Noise is a small piece of the puzzle

“Pavement safety and durability should never be
jeopardized to obtain noise reduction.” - FHWA, 2005

Safety and Durabillity

— Roughness

— Cracking

— Wear/Rutting
o Studded tire damage
e Raveling

— Friction
— Splash and spray

45



Questions?
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Thank you!

Contact Information

WSDOT Acoustics
Mia Waters Shawn Gilbertson
(206)440-4541 (206)440-4543
watersy@wsdot.wa.gov gilbers@wsdot.wa.gov

WSDOT Materials

Tom Baker Linda Pierce
(360)709-5401 (360)709-5470
bakert@wsdot.wa.gov pierceL@wsdot.wa.gov

www.wsdot.wa.gov
http://www.wsdot.wa.gov/Projects/QuieterPavement/



