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Abstract 

 
Structural health monitoring (SHM) systems offer cost-effective health management solutions for aging 

civil infrastructure systems. Current SHM systems are characterized by the use of sensors that measure 

behavior at a specific point in the system. In contrast, this proposal explores the creation of a 

distributed sensing skin that provides direct spatial mapping of damage. The sensor paradigm proposed 

is inspired by the human dermatological system which offers distributed, multimodal sensing of the 

environment. Controlled molecular assembly employing carbon nanotubes and polyelectrolytes yields a 

homogenous multi-layered thin film in which four sensing modalities are simultaneously embedded: 

strain, pH, humidity and ionic uptake. To measure the spatial distribution of conductivity changes 

corresponding to each stimulus, electrical impedance tomography is adopted. EIT provides spatial 

maps of strain, plastic deformation and corrosion in incredible detail providing infrastructure owners 

actionable data that accelerates the decision making process. 
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