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Fig. 1 Three-DOF system with non-viscous damping
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Time-history analysis of a non-viscous damped system

using precise integration

DUAN Zhong-dong” ,

SHEN Hong-yu
(School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: Time-history analysis of a multiple-degree-of-freedom system with non-viscous damping is con-

sidered. In the non-viscous damped system, the damping force relates with the velocity time history by a

convolution integral between the velocity and a decaying kernel function in its mathematical formulation.

By transforming the equation of motion into a first-order extended state-space representation, the precise

integration technique is employed to numerically solve the state-space equation. Two examples are giv-

en. The results show that the proposed method herein gives almost theoretically accurate solutions to

the non-viscous damped system, and at the same time its computational efficiency has increased ten-fold.

Key words: non-viscous damping; state-space equation; precise integration; time-history analysis



