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Quick Update – UNAP publications 

E. Chioccarelli, P. Cito, I. Iervolino, M. Giorgio. “REASSESS 

V2.0: software for single- and multi-site probabilistic seismic 

hazard analysis”, submitted to Bulletin of Earthquake Engineering 
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Develop a demonstration-size low-power actuator and 
write the necessary software for the controller. 

OBJECTIVE 
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Enable the testing and calibration of hybrid simulation 
protocol prior to going lab-scale, in support of EXCHANGE-
RISK Hybrid experimentation. 

CONCEPT 

Photo from UoT lab, taken during the April 2017 
UT-SIM workshop  

Mini hybrid setup prototype under development at 
UoT during EXCHANGE-RISK secondment 
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Cost-effectiveness: relatively low-cost components, 
maintaining accuracy requirements within the scope of the 
device (total cost in the 1000-1500 euro range). 

IMPLEMENTATION 

Separation of medium- and low-voltage 
circuits 

Communication with DAQ, overrides and NICON 
hybrid simulation protocol. 
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Electric actuator driven by stepper motor and controlled by an 
Arduino board. 

IMPLEMENTATION 

String pot 
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Secondment deliverable: detailed report permitting replicate 
mini hybrid setups to be assembled at partner institutions.  

REPRODUCIBILITY 

Prototype at University of Toronto Duplicate of the prototype set-up at the university of 
Naples 



Pseudo-dynamic testing, due to its various perceived advantages in the 

context of experimental earthquake engineering, has given rise to another 

variant that introduces sub-structuring, termed hybrid simulation. Within 

the framework of the EXCHANGE-RISK project, it is envisaged to 

implement this method for the experimental identification of the 

principal failure modes of soil-pipeline systems. 

Outline of  research activities during secondment 
Video. Demonstration of small-scale hybrid simulation underway. The 

computer is solving a two-degree-of-freedom system under seismic excitation, 

using the OPENSEES open finite element analysis platform and 

communicating with the demo-actuator via NICON labview-based platform 

developed at UoT. During this demo, there is no physical specimen attached to 

the actuator; instead the displacement feed is wired into the  load-cell feed and 

converted into force readout via NICON (user-defined nonlinear force-

displacement rule). 
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Toronto, October 2017: Demo run of small scale hybrid 
simulation using NICON and OPENSEES 

DEMONSTRATION 


