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Abstract:
Predictive health monitoring will require the development of advanced sensing techniques capable of providing 
quantitative information on the damage state of structural materials. Second harmonic generation techniques can 
measure absolute, strength- based material parameters which can be coupled with uncertainty models to enable 
accurate and quantitative life prediction. Starting at the material level, this talk will examine a combination of sensing 
techniques and physics-based models to characterize damage in metals. These second harmonic techniques are 
acoustic wave based, so component interrogation can be performed with bulk, surface and guided waves using the 
same underlying material physics. The talk will consider applications to characterize fatigue damage, thermal 
embrittlement, irradiation damage and sensitization.

Speakers:
Laurence J. Jacobs is Senior Vice Provost Education and Learning at the Georgia Institute of Technology, and 
Professor of Civil and Environmental Engineering and Mechanical Engineering. He has previously served as 
Associate Dean for Academic Affairs and Interim Dean of Georgia Tech’s College of Engineering. Dr. Jacobs 
received his PhD in Engineering Mechanics from Columbia University and joined the faculty of Georgia Tech in 
1988. Prior to receiving his Ph.D., he worked for two years in the aerospace industry and for one year as a structural 
engineer.  Professor Jacobs’ research focuses on the development of quantitative methodologies for the 
nondestructive evaluation and life prediction of structural materials. This includes the application of nonlinear 
ultrasound for the characterization of fatigue, creep, stress-corrosion, thermal embrittlement and radiation damage in 
metals. His work in cement-based materials includes the application of linear and nonlinear ultrasonic techniques to 
quantify microstructure and progressive micro-cracking in concrete.  Dr. Jacobs’ publications have been cited more 
than 11,000 times with an h-index of 56 (Google Scholar) or 45 (Web of Science). Professor Jacobs’ research has 
been funded by US Department of Energy (DOE), National Science Foundation (NSF), Office of Naval Research 
(ONR), Air Force Office of Scientific Research (AFOSR), Defense Advanced Research Projects Agency (DARPA), 
NASA, US Department of Transportation (DOT), Georgia DOT, Exxon-Mobil, Electric Power Research Institute 
(EPRI), Sandia National Labs (SNL), Advanced Research Projects Agency-Energy (ARPA-E) and GE Power 
Systems. Dr. Jacobs has graduated 20 PhD students and 65 MS thesis students. He is a Fellow of the American 
Society of Mechanical Engineering (ASME) and won the 2024 ASME Founders Award and the SPIE 2019 NDE 
Lifetime Achievement Award.  
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