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TORSIONAL OSCILLATIONSOF A RIGID DISC ON SATURATED
POROELASTIC GROUND

CHEN Long-zhu' , WANG Guo-cai”
(1. Schooal of Civil Engineering & Mechanics, Shangha Jaotong University, Shanghai, 200030;
2. School of Civil Engineering & Architecture, Zhgjiang University, Hangzhou, 310027)

Abstract: Characteristics of torsional oscillations of arigid disc on saturated poroelastic grounds are studied by
analytical method for the first time. The dynamic governing equations for saturated poroelastic media are solved
by means of Hankel transform. According to the mixed boundary-value conditions, the dual integral equations of
torsiona oscillations of a rigid disc resting on saturated poroelastic ground are established, which are further
reduced to Fredholm integral equations of the second kind. The dynamic compliance coefficient curves and the
torsional angle amplitude of a rigid disc versus the dimensionless frequency are presented. Numerica results
indicate that, compared with the dynamic response of a rigid disc bearing on elastic half space, the presence of
pore water has me effects on the characteristics of torsional oscillations of a rigid disc resting on saturated
media and can reduce the dynamic response around the resonant frequency, especially when the soil permeability
is very good.

Key words. saturated poroelastic ground; torsional oscillation; Hankel transform; Fredholm integral equations of
second kind; dynamical compliance coefficient
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SEISMIC CONTROL OF STRUCTURE WITH MULTIPLE TUNED MASS
DAMPER SYSTEM

LIU Bao-dong , ZHU Xi

(College of Civil Engineering and Architecture, Northern Jaotong University, Beijing 100044)

Abstract: The multiple tuned mass dampers (MTMD) consist of a group of single tuned mass damper (STMD)
and the frequencies of the STMD group are distributed around the frequency of the controlled mode of the
structure. The MTMD can overcome the disadvantage of instability of the control effect of the STMD and can
enlarge the controllable frequency range of the STMD. The characteristics of frequency response of the multiple
degrees structures with appending MTMD are studied. The time-history responses of the MTMD system excited
by seismic waves under different site conditions are calculated. The theoretic analysis and simulating results
show that the MTMD system can enlarge the applicable scope of seismic control of the STMD system and
enhance the robustness of the control effect. It is concluded that the design of the MTMD system must take into
consideration of the influence of the site conditions and the optimal selection of the parameters of the MTMD
system must take into consideration of the specific conditions of the structure.

Key words. aseismatic design; structural vibration control; tuned mass damper; multiple tuned mass dampers



