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Numerical Parameter Optimization of a Dynamic
Vibration Absorber with Negative Stiffness

Xing Zhaoyang, Shen Yongjun., Xing Haijun

(School of Mechanical Engineering, Shijiazhuang Tiedao University. Shijiazhuang 050043, China)

Abstract: A dynamic vibration absorber with negative stiffness element was presented. It was found
that the system was difficult to optimize parameters by analytic derivation. The amplitude amplification
factor of the main system of the dynamic vibration absorber was taken as the control target, and the pa-
rameters were optimized by the sequence quadratic programming algorithm. At first, the correctness of
the numerical optimization method in H-infinity optimization was verified by two models i. e. , Voigt type
dynamic vibration absorber and a dynamic vibration absorber with negative stiffness element. Then the numeri-
cal optimization method was used to optimize the parameters of the proposed dynamic vibration absorber in this
paper. Compared with a variety of dynamic vibration absorbers under simple harmonic excitation and random ex-
citation, the proposed model performs good performance in vibration absorption.

Key words: dynamic vibration absorber; negative stiffness; sequential quadratic programming algo-

rithm; parameters optimization
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Experimental Study on Seismic Behavior of Self-Compacting Concrete Columns
Zhang Jiyan', Lu Zongdian’, Duan Hongliang’, Xiao Wei', Wang Zhiqiang'

(1. Bridge Engineering Department of Tongji University, Shanghai 200092, China;
2. CCCC Second Highway Survey and Design Institute Co. . Ltd. , Wuhan 430000, China;
3. Tongji Architectural Design (Group) Co. , Ltd. , Shanghai 200092, China;
4. Shanghai Municipal Engineering Design Institute (Group) Co. , Ltd. , Shanghai 200092, China)

Abstract; In this paper, a two-stage test was conducted to study the seismic behavior of self-compacting
concrete piers. The first stage of it consisted of 10 groups of pull-out tests of concrete and rebars. The failure
forms of each specimen were analyzed and the bonding anchorage performance between self-compacting concrete
and steel bars was compared with that of ordinary concrete of the same strength. The second stage test was a
quast-static test of seismic behavior of self-compacting concrete piers, studying the failure modes and hysteretic
ring of the pier specimens, and the seismic performance of the specimens were evaluated by five indexes, inclu-
ding drift ratio, displacement ductility, equivalent viscous damping ratio, equivalent stiffness and residual de-
formation. The results showed that the bond property between rebars and self-compacting concrete was weaker
compared with ordinary concrete, but with the increase of anchorage length, the difference between the two de-
creased gradually. The failure forms of the two quasi-static test pier specimens were both bending failures.
Compared with the self-compacting concrete specimen, the ordinary concrete specimen had relatively plumper
hysteretic ring and slower strength degradation during the whole test. And the self~compacting concrete speci-
men showed relatively weaker ductility and energy dissipation.

Key words: self-compacting concrete; seismic performance; bond anchorage performance; quast

static test



