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Abstract: Non-destructive testing (NDT) and structural health monitoring (SHM) applications have become of increasing 
importance to DOTs to make informed decisions on infrastructure maintenance and repair. In particular, bridges 
represent components in need of prioritized attention. If a bridge component is identified as deficient, one solution is to 
decrease the intervals between inspections, which may be expensive, or to deploy a SHM system that produces real-
time feedback of the component’s in-service performance. In this seminar, two novel sensing methodologies for NDT 
and SHM applications along with some real-world applications are discussed: 
 

1.  Carbon nanotube (CNT)-based sensing composites. The central concept is that CNTs can be integrated into a 
fabric to form an electrically conductive network offering high strain and damage sensitivity combined with 
distributed sensing capabilities. Strain and micro-fracture are directly related to the overall resistance change 
which can be measured between electrodes attached to the sensing layer. By employing an electrical impedance 
tomography (EIT) approach, damage locations can be quantified spatially within the sensing layer. This novel 
approach provides the capability of real-time SHM as well as the possibility for periodical NDT of a member. 
Furthermore, these CNT networks can also be integrated in structural fabrics to form an integrated 
reinforcing/sensing composite.  

 

2.  Eulerian-based virtual visual sensors (VVS). In order to fully capture the vibration response of complex 
structures such as suspension bridges, a large number of physical sensors such as accelerometers or strain gages 
is required. Even with the use of wireless sensor networks (WSN) this may still be a prohibitive undertaking. 
Additionally, physical sensors measure the response of a point and the location or the member where damage 
initiates may therefore be missed. Remote non-contact sensing techniques exist but are still expensive and data 
processing and analysis is difficult and intensive to perform. Eulerian-based VVS from digital videos may offer a 
new solution to this problem. The proposed approach uses inexpensive digital cameras combined with simple 
and fast algorithms to analyze structural vibrations. 
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