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Quieter Bridge Decks

e Why
e What

What is tire noise?
— What effects tire noise?
— What method does CT use to measure tire-pavement noise?
— What methods are currently used by CT to mitigate tire noise?
— What textures are typically applied to new bridge decks in California?
— What are the tire noise measurements for our typical bridge decks?
— What about friction?
— What are other State DOT’s and Countries doing to solve this problem?

e How
— How can we improve tire noise on bridge decks?
e Short term
e Long term
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Why is this presentation on
the agenda?

‘l.l‘

e To focus attention on bridge deck tire noise.

e To discuss construction practices that can

Immediately bring improvement without using any
new methods or technology.

e To solicit your ideas and to establish a partnership
for long term improvement of the tire noise on
bridge decks in California.
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Why?
Why are quieter pavements necessary?

Consider this quote, “l was really looking forward to 2 nights
In this Historic Landmark Inn (Pierpoint Inn & Resort), but |
was disappointed by the noise level from Hwy. 101. The
grounds are nice & so are the people —the bed was
comfortable - but I will not stay there again because of the
noise level was pretty much everywhere. They did give me
$25 off my stay because | complained...seemed like they
had heard it before & had a standard response.”

Public Outcry
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What is Tire noise?

e Tire noise Is the sound emitted from the
tire-pavement interaction. ‘Where the
rubber meets the road.’

> 35 mph tire noise Is the primary
source of traffic noise.
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What effects tire pavement noise?

e The Pavement Texture
e The Tire

e The Vehicle speed

e The Environment
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What pavement texture characteristics
iImprove tire noise?

e Texture
—Small and Negative
—High Porosity
—Low Stiffness
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What method does CT use to measure
Ire-pavement noise?

7

n-Board Sound Intensity (OBSI) System

Guavices s"l“"ﬂ .
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What methods are currently used by
Caltrans to mitigate highway noise?

e Soundwalls/Earth e Building
Berms Insulation/Sound
Proofing




What textures are typically applied to
new bridge decks in California?

e Transverse Astro-Turf
e Transverse Tining
e Transverse Burlap
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What are the tire noise measurements for our typical
bridge decks?
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More Concrete Textures

Quarter
(typical)

Direction of Travel



1 ‘|2 b 1
[ ]Diamond Grinding .
[Jorag - .
110 | |IllLongitudinal Tining i
Il Transverse Tining -
Bl other -
S 108 nfe ",
> .
; 1s .
¢ " o
& .
5 106 = _____ -
a2 . O : m ul® ®
O u - . o [ ] ’
qQ . =]
E? [ ] f a L ™ n
& 104 o .l‘. o =
< o . - =
=] i o
- gm0 - " r
102 S — - |
B . -
o B o
=) o
100
20 25 30 35 40 45 50 55 &0 &5 70
Average DFT/CTM-Estimated SN40S (ASTM E 274 Skid Trailer, Bald Tire)

Efs oFFicES OF STRUCTURE CONSTRUG
Lltrans




What about other States and Countries?

European Pervious
Concrete Surfaces



How can WE improve tire noise on
bridge decks?

e Short Term
—Diamond Grind Texture

e Long Term
—Performance Specification
—$ Incentive ?
—Promote Innovation
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Bidwell Longitudinal Tining Device
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USE WITH 2006 STANDARDS
Use when grinding existing bridge decks.

Areas to be ground and depressed areas to be excluded from profile
measurements shall be shown on the plans.

Provide "Materials Information" with PS&E submi
of concrete grinding residue.

r disposal location

Note: Pavement markers are to be remove indi operatlons and

existing portland cement concrete bridge deck. i i inding existing
portland cement concrete as shown on i i i \Grinding," of the

auses ravels, aggregate
ts shall not be permitted.
e grinding residue from the

The contractor shall provide a single lane test grind of 500 ft in length to demonstrate that the
equipment and procedures are capable of attaining the desired surface. The contractor will not
be allowed to proceed any further until the test grind has been approved in writing by the
Engineer. ;

5

Initial grinding shall be performed in the longitudinal direction of the traveled way and shall
be done so that the grinding begins and ends at lines perpendicular to the pavement centerline.
The existing pavement shall be pre-ground over the entire surface with a conventional diamond
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grinding process (e.g. 125 blades and 110 spacers for example). The textured surface will be
constructed after the pre-grinding has been completed. The pre-grinding must remove 100% of
the existing surface texture on 98% of the pavement surface area. The construction operation
shall be scheduled and proceed in a2 manner that produces a neat, uniform finished surface. A
conventional diamond ground feather pass will be required on adjacent shoulders and ramps to
maintain a consistent cross slope and ensure pavement surface drainage.
6

Two construction operations are used to construct the textured section.\ The first operation
will create the flush ground surface. The flush grind blades shall bé on a 4ft grinding
head, stacked with 0.125 blades separated by spacers of no mefe than 0.025 imches. The flush
grind head shall be flat across the blades when mounted onnthe diamond grinding machine with
no bowing of the head. The flush grind blades be stacked in_a manyer that leaves no
resulting fin between them. The grinding shall eljm joi ack fh anhd provide lateral

misalignment of slope greater than 01235 inches ix e ith\a 12-foot
~ straightedge placed perpendicular t§ the ceterline. i al eground.
Straightedge requirements will not apply acros Jinal Jomts or outside th gro nd area.

unground surface areag-Between passes will be : e the

longitudinal grooves. The longitudinal groov 2.0. mchs wide and will be 0.125

inches to 0.250 ihches deep—The longitudinal i ypproximately 0.5 inches

center to center. The groo all be ons allel to the centerling. The contractor shall
Uure | roper aligiment of the grooves to centerline

' The gnndmg pro ss hall produce a payems nt sutface that is true to grade and uniform in
dipal grapved texture, The flysh ground surface shall appear smooth
all cqntain\no ridges, that\exceed 0.0 ches. The longitudinal grooves shall be

long straightedge laid on thé pavement parallel with the centerline with its midpoint at the joint
shall not vary by more than 0.01-foot from the lower edge of the
straightedge. Cross-slope uniformity and positive drainage shall be maintained across the entire
traveled way and shoulder. The cross-slope shall be uniform so that when tested with a
12-foot +2-1/2 inches long straightedge placed perpendicular to the centerline, the ground
pavement surface shall not vary more than 1/4 inch from the lower edge of the straightedge.

9

The contractor shall remove and dispose of all residue from the pavement surface in a
manner and at a location to satisfy environmental regulations. Residue shall be removed per
Section 42 of the Standard Specifications and the Spec1a1 Standard Provision for grinding
residue.
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10

After grinding has been completed, the pavement surface shall be profiled in conformance
with the requirements of Section 40-1.10, "Final Finishing," of the Standard Specifications. Two
profiles shall be obtained in each lane approximately 3 feet from the lane lines. The average
profile index shall be determined by averaging the two profiles in each lane. Additional grinding
shall be performed, where necessary, to bring the ground pavement surface within the Profile
Index requirements specified in Section 40-1.10, "Final Finishing® of the Standard
Specifications.

11

this work. The contractor assumes the risk of e
other than the intended purpose.
12

Each segment of the finished tex
of 60 in/mile.

be the final \textur
acceptable results. inor areas of untextured pavement within the designated areas to be
textured will be tcluded in the/measurement. Payment shall be full compensation for all labor,
equipment, material and incidentals to complete this work, including hauling and disposal of
grinding residue. 1\/

16
Full compensation for profiling the ground pavement surface with a California profilograph
or equivalent and any necessary additional grinding to bring the finished surface within the
specified tolerances and for furnishing final profilograms to the Engineer shall be considered as
included in the contract price paid per square yard for grind existing concrete pavement and no
additional compensation will be allowed therefore.
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