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ABOUT ME
• My PhD and background in outdoor noise 

propagation and noise barriers, working with 
David Hothersall, Kirill Horoshenkov at Bradford.

• 1996 Tyndall Medal of the Institute of Acoustics.

• Currently Professor of Applied Mathematics at 
Reading, working particularly on 
Numerical/Asymptotic Boundary Element 
Methods in Acoustics, with 
collaborators/postdocs including Steve Langdon 
(Brunel), Dave Hewett, Timo Betcke (UCL), 
Andrew Moiola (Pavia). 2



LIMITLESS POTENTIAL | LIMITLESS OPPORTUNITIES | LIMITLESS IMPACT

WHAT WILL I TALK ABOUT?

1. The Wave Equation, and its time harmonic version, the Helmholtz 
equation

2. Fundamental solutions 

3. A first BEM example: propagation through an aperture

4. General 2D and 3D BEM

5. When is BEM a good method to use?

6. Further reading
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EXAMPLE APPLICATIONS FROM 
RECENT (2020) PAPERS 
• A fast BEM procedure using the Z-transform and high-frequency 

approximations for large-scale 3D transient wave problems, Damien 
Mavaleix-Marchessoux, Marc Bonnet, Stéphanie Chaillat, Bruno Leblé, 
Preprint from https://hal.archives-ouvertes.fr/hal-02515371/document

49

https://hal.archives-ouvertes.fr/hal-02515371/document
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EXAMPLE APPLICATIONS FROM 
RECENT (2020) PAPERS 
• Investigation of radiation damping in sandwich structures using finite 

and boundary element methods and a nonlinear eigensolver, Suhaib Koji 
Baydouna) and Steffen Marburg, Journal of the Acoustical Society of 
America 147, 2020 (2020); https://doi.org/10.1121/10.0000947

50

https://doi.org/10.1121/10.0000947
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EXAMPLE APPLICATIONS FROM 
RECENT (2020) PAPERS 
• Vibro-acoustic Response in Vehicle Interior and Exterior Using 

Multibody Dynamic Systems Due To Cleat Impacts, Myeong Jae Han, 
Chul Hyung Lee and Tae Won Park, International Journal of Automotive 
Technology, Vol. 21, No. 3, pp. 591-602 (2020); 
https://link.springer.com/content/pdf/10.1007/s12239-020-0056-1.pdf
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https://link.springer.com/content/pdf/10.1007/s12239-020-0056-1.pdf
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FURTHER READING
• My lecture notes, exercises, and simple downloadable Matlab code, with 

Steve Langdon on Boundary Elements in Acoustics, aimed at PhD 
students in acoustics 
http://www.personal.reading.ac.uk/~sms03snc/smart_numerics.html

• Many books on boundary element method in general: fewer on acoustics:

❖The Boundary Element Method: Vol 1. Applications in Thermo-fluids and 
Acoustics, Luiz Wrobel, Wiley  2007

❖Computational Acoustics of Noise Propagation in Fluids - Finite and 
Boundary Element Methods, Steffen Marburg & Bodo Nolte (Eds.), 
Springer 2008

❖Numerical Approximation Methods for Elliptic Boundary Value Problems: 
Finite and Boundary Elements, Olaf Steinbach, Springer 2008

❖Boundary Element Methods, Stefan Sauter & Christoph Schwab, Springer 
2011

53

http://www.personal.reading.ac.uk/~sms03snc/smart_numerics.html
https://www.wiley.com/en-gb/The+Boundary+Element+Method%2C+Volume+1%3A+Applications+in+Thermo+Fluids+and+Acoustics-p-9780471720393
https://www.springer.com/gp/book/9783540774471
https://www.springer.com/gp/book/9780387313122
https://www.springer.com/gp/book/9783540680925
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FURTHER READING
My own review papers:

• The Boundary Element Method in Outdoor Noise Propagation, 
Proceedings of the Institute of Acoustics 19, 27-50 (1997).

• Numerical-asymptotic boundary integral methods in high-frequency 
acoustic scattering, with I G Graham, S Langdon, & E A Spence Acta 
Numerica, 21, 89-305 (2012).

• Acoustic scattering: high frequency boundary element methods and 
unified transform methods, with S Langdon, in Unified Transform for 
Boundary Value Problems: Applications and Advances, A S Fokas & B Pelloni 
(editors), SIAM, 2015.

54

https://www.researchgate.net/publication/272493567_The_boundary_element_method_in_outdoor_noise_propagation
http://www.personal.rdg.ac.uk/~sms03snc/chandlerwilde120405X.pdf
http://arxiv.org/abs/1410.6137
http://bookstore.siam.org/ot141/
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FURTHER READING
And remember next’s week’s Webinar! 
https://acoustics.ac.uk/events/webinar/
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https://acoustics.ac.uk/events/webinar/

