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Unbonded Braced Frame (UBF) system is one of the efficient damping systems. It has been made of a 
smart combination of steel and concrete or mortar. In this system, steel bears axial force of earthquake-
induced as compressive or tension forces without strength decreasing. Concrete or mortar around the 
steel core acted with decreasing of brace slenderness as a constraint for brace and prevents of brace 
buckling during seismic axial load as compressive or tension forces. In this paper, a steel structure with 
UBF system was modeled using Finite Element Method (FEM) which Modal and Nonlinear Time-history 
Analyses (NTA) were utilized considering the effects of Near-field and Far-field earthquakes. Further-
more, three various Optimal Sensor Placement (OSP) methods were used and Genetic algorithm was 
selected to act as the solution of the optimization formulation in the selection of the best sensor place-
ment according to structural dynamic response of the UBF system. Results show that with a proper OSP 
algorithm for Structural Health Monitoring (SHM) in the UBF structures can be detected weak and sensi-
tive points in comparison without utilizing UBF system. 
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