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ABSTRACT
Understanding Generation and Mitigation of Underwater Noise from Pile Driving

Environmental risk assessments of impacts from human-generated sound in the ocean are often
based on the assumption of a point source; however, most anthropogenic sound sources are
extremely different than such an idealized approximation. One example is sound radiation from a
large cylindrical pile being driven by an impact hammer into the ocean bottom. Piles of various
sizes and materials provide structural support for bridges and piers that pass over water surfaces.
Peak sound pressure levels generated underwater by driving large steel piles into the sea bottom
can easily exceed 200 dB re 1 pPa at ranges greater than 100 meters. To assess environmental
impact and develop effective mitigation measures, a structural acoustics model for a pile being
driven by an impact hammer was developed to predict sound radiation. The model determines the
modal response of a pile to hammer impact. Contributions from the dominant radiation modes are
summed at various ranges to produce a two-dimensional spatial mapping of sound pressure level.

®
The model was implemented in MATLAB and correlated with measured data. Then the analysis
was extended to investigate effectiveness of different mitigation techniques, such as surrounding
the pile with a decoupled steel shell or an air bubble curtain. Predicted transmission losses are in
good agreement with measured levels reported in the literature. These results indicate that the
structural acoustics model and transmission loss analysis provide a viable approach to predict
underwater noise produced by pile driving prior to the start of a construction project.
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