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16. Abstract

Although pavements are initially designed to be durable for specified traffic loads, they must also satisfy other
functional characteristics, primarily safety, smoothness and comfort (noise generation). Frequently, there are
necessary trade-offs for the surface texture of pavements to “improve” certain of these pavement functional
characteristics. This study assessed the influence of the depth, width, and shape of transverse tining of PCC
Pavements on generation of tire/pavement interaction noise. The study also considered various other common
PCC pavement surface textures — Astroturf, trowel, and broom finishes - and their influence on noise generation.
And lastly the study assessed the influence of pavement texture profile on noise and skid resistance (safety).

A mathematical model was developed to determine the stress distribution between the concrete pavement and
the tire. The stress distribution was transformed to a power density spectrum to represent the input to the noise
generation as the tire rolls over the surface. Noise modeling based on the stress distribution was performed for a
set of surfaces and tine geometrics. Full scale testing of a tire on a concrete surface through the use of the
SQDH Tire/Pavement Test Apparatus (TPTA) was performed to obtain the noise generated over various
concrete surfaces. A laser profilometer was used to obtain the X, Y profile of different textured surfaces. This
profile was used as an input for the stress model and used to obtain a transfer function for the noise model. An
empirical transfer function was generated to link the computer modeling of the stress with the noise measured
from the TPTA testing. Friction testing was performed on the different surfaces and was related to texture depth
obtained from the laser profilometer.

From the model and testing on the TPTA, the shape of the tine edge did not significantly change the overall
noise level or the shape of the spectrum generation. However, the influence of the width of the tine was
significant — reducing tine width resulted in a reduction of the overall sound level. Further study is needed to
develop pavement surface textures that can provide desirable levels of safety and reduction in noise levels.
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