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Abstract 
With aging of our nation’s infrastructure, development of rapid and reliable sensing techniques becomes more 

important than ever to reduce assessment related cost and to improve safety and resilience of critical structures.  Air-

coupled ultrasonic non-destructive testing (NDT) provides a solution for rapid scanning of large concrete structures.  

In this presentation, I will review the development of air-coupled sensing technology for civil engineering 

applications and present most recent progress in realizing a fully non-contact air-coupled sensing system. The 

presentation will show four stages of the research: 1) feasibility study of air-coupled sensing through theoretical 

analysis; 2) experimental validation of air-coupled surface wave and impact-echo tests; 3) improvement of signal-to-

noise ratio by using a parabolic reflector; and 4) most recent progress in development of a non-contact, spark 

acoustic source focused by an ellipsoidal reflector. A demonstration of air-coupled testing using a robot climber will 

be presented. 

  
 

(a) Delaminations detected by air-coupled impact-echo test. (b) A climbing robot equipped with air-

coupled IE and laser positioning system.  
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