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equation and dynamic governed equation of the structural system are established by means of the interval
finite element method. The interval finite element governing equations are solved by the Monte Carlo
method. And the dynamic characteristics, dynamic displace responses and dynamic stress responses are ob-
tained. A modified Monte Carlo method is presented for improving the traditional M onte Carlo method.
The numerical examples illustrate the feasibility and validity of the method.

Keywords: uncertainty, interval analysis, dynamic characteristics analysis, dynamic responses analysis,

monte carlo method.

Coupled Chemo-Elastoplastic- Damage Constitutive Model of
Concrete at High Temperature and Failure Analysis
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(College of Civil and Architectural Engineering, Dalian University, 116622, Dalian, China)?2

Abstract: A coupled elastoplastic-damage constitutive model taking chemo-induced material elastoplastic-
damage effects into account to simulate coupled chemo-thermo-hygro- mechanical behavior in concretes at
high temperature, is proposed. A three-step operator split algorithm for the integration of the rate coupled
constitutive equations is developed. Consistent tangent modulus matrices for coupled chemo-thermo-hygro-
mechanical analysis are derived to preserve the quadratic rate of convergence of the Newton iterative proce-
dure for fulfilling the global equations governing the coupled process. The numerical results illustrate the
performance of the proposed constitutive model in reproducing coupled chemo-thermo-hygro-mechanical
behavior in concretes in fire and thermal radiation.

Keywords: chemo-elastoplastic-damage, coupled constitutive model, consistent algorithm, concrete, high

temperature .

SVD-Unscented Kalman Filter for Nonlinear Structural System Identification
Xie Qiang' Tang Hesheng' Di Yuan’

(Department of Structural Engineering, Tongji University, 200092, Shanghai China)!

(Department of Mechanics and Engineering Science Peking University, 100871, Beijng, China)?

Abstract: A singular value decomposition based on derivative-free Kalman filter (SVD-UKF) method for
the identification of nonlinear hysteretic structural systems is put forward, which considered as a improved
algorithm of unscented Kalman filter (UKF ), with improvements in robustness and flexibility over the
UKF techniques. This method enables to avoid the derivation of Jacobians for Extended Kalman filter
(EKF), and overcome the drawbacks of the UKF method often encountering ill-conditioned problems in
covariance calculation. The simulation results for identifying the parameters and the abrupt changes of a
nonlinear system demonstrate the robustness and flexibility of the proposed methodology.

Keywords. SVD, unscented kalman filter, kalman filter, nonlinear, system identification.



