Structural condition assessment in accordance with the viscoelastic model for bridge health monitoring
[bookmark: _GoBack]Toan Pham-Bao 1,2*, Luan Vuong-Cong 1,2*, Nhi Ngo-Kieu 1,2
1 Laboratory of Applied Mechanics (LAM), Ho Chi Minh City University of Technology (HCMUT), 268 Ly Thuong Kiet Street, District 10, Ho Chi Minh City, Viet Nam
2 Vietnam National University Ho Chi Minh City, Linh Trung Ward, Thu Duc City, Ho Chi Minh City, Vietnam 
*Corresponding author:baootoanbk@hcmut.edu.vn, vuongluan@hcmut.edu.vn

Abstract. The vibration-based structural condition assessment methods have been widely applied for the problem of damage identification in the structure. These methods are based on identifying the variation in natural frequencies, mode shapes, and damping of the healthy and weakened structures to predict the damage. Most of the studies focus on linear elastic models. However, this model has many drawbacks in explaining some dynamic problems of the structure. Typically, in metal, the relationship between stress and strain is considered to be linear and assumed to be constant in the time domain. For viscoelastic materials such as concrete, under excitation by stochastic or transient force functions, the linear relationship may not be valid. In this paper, the viscoelastic model of Kelvin is used to investigate the flexural and torsional vibrations of beams. From there, the vibrational energy loss parameter is proposed to evaluate the degradation of the structure. The proposal is verified from the set of simulation and experimental data. It is shown that the similarity between the numerical simulation and the measured acceleration response of the beam can be obtained. The results have shown that the proposed condition assessment procedure can be used for structural health monitoring with confidence.
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