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Abstract 
Integrating sensor monitoring systems and vibration control devices into structural systems can increase their 

durability in service conditions and make them endure extreme events with limited interruption of use and 

economic losses. Despite the effectiveness of monitoring and vibration control systems having been proved for a 

variety of applications, significant research efforts are still needed to integrate these technologies into current 

civil engineering practice. This presentation addresses this subject in twofold: the first part focuses on vibration-

activated Structural Health Monitoring systems, and the second part introduces novel mechanical metamaterials 

for vibration control. 

    The proposed Structural Health Monitoring system addresses the need for reliable and automated 3D damage 

detection algorithms from output-only ambient vibration of highway bridges. With this aim, the validation of a 

multi-mode multi-directional damage index through lab and in-situ investigations is presented. 

    The use of novel mechanical metamaterials for enhanced performance of structural systems is then 

introduced. Metamaterial have the potential of simplifying and reducing manufacturing costs and 

testing/certification procedures, which are amongst the main constraints for the extensive application of new 

technologies in civil engineering. A specific application to seismic isolation is presented. Numerical analysis 

and small-scale testing prove that the new architecture of the proposed metamaterial can be optimized in order 

to provide a high level of seismic protection for applications ranging from small objects to large structures. 

 

Date:  Friday, March 16th, 2018.  2:00 to 3:00PM 
 

Location: University of Hawaii at Manoa,  Holmes Hall Room 244 
  Parking Available at the UH Lower Campus Structure ($5.00 for the day). 

Ho 

Speaker Bio 

Dr. Noemi Bonessio is Assistant Project Scientist in the Department of Mechanical 

and Aerospace Engineering at the University of California, Irvine. Her primary 

areas of interest include: vibration-based structural health monitoring; dynamic and 

static testing of structural elements and seismic response modification devices; and 

mechanical metamaterials for vibration control. She is the inventor of a mechanical 

metamaterial for enhanced seismic protection, and PI on the NSF funded project 

“MetaMaterial for Seismic Energy Absorption.” 

    She promoted cross-disciplinary applied research spanning between structural 

engineering, material science, and biomedical engineering through collaboration 

with local, national and international organizations (e.g. National Science 

Foundation, United Nations Agency ITC/ILO, European Community, and California Transportation 

Department), academic institutions (e.g. University of Southern California, Cal Poly Pomona, University of the 

Pacific) and private companies around the world. Dr. Bonessio was previously a post-doctorate scholar in 

Structural Engineering at UC San Diego, and research affiliate at the Caltrans Seismic Response Modification 

Device testing facility. 


