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Fig. 6 Effect of subsystems mass ratio on the

subsy stem s optimal position subsystem s optimal position

Fig. 7 Effect of subsystems damping ratio on the
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Topology optimization of distributed compliant
mechanisms base on level set method

LUO Jun—zhao. WANG Shu-ting s+ CHEN Liping
(National CAD Support Sof tware Engineering Research Center; Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract: A new method for designing the distributed compliant mechanisms is presented based on level
set method. T he quadratic energy function used in image analysis is introduced into the level set model
to control the minimal geometrical dimension of the compliant mechansim optimized results and gain a
strip-like even-distributed compliant mechanisms, which solves well the problems of one-node-connected
hinges that exit in the conventional topology optimization of compliant mechanism. A semi-implicit addi-
tive operator splitting (AOS) scheme is adopted to solve the level set equation. In this method the time
step decided by the CFL condition in the Up-wind scheme is clearly relaxed and it improves the efficiency
of the optimization arithmetic. A typical two dimensional example is applied to demonstrate the validity

of the presented method.

Key words: level set method; topology optimization; quadratic energy function; additive operator split-
ting (AOS) scheme; up-wind scheme
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Secondary system’ s optimal position analysis concerning
the lateral-torsion coupling effect

GUO Wei » LI Hong-nan
(State Key Laboratory of Coastal and Offshore Engineering Dalian University of Technology, Dalian 116024, China)

Abstract: A majority of actual structures are eccentric structures, so the lateral-torsional coupling of pri-
mary-secondary systems, which has significant influence on secondary system’ s response under earth-
quake loading, is needed to be considered. Considering torsion movement, the secondary system’ s re-
sponses on different positions of the same floor are also different, and an optimal position for minimal re-
sponse exists. In this paper a model of primary-secondary systems concerning lateral-torsion coupling
and interaction between primary and secondary systems is established and studied from the point of ran-
dom vibration, by using complex mode theory and pattern research method for secondary system’ s opti-
mal position, furthermore, the influencing factors of optimal position are also analyzed, such as direction
of earthquake input, site of different classification, eccentricity of primary system, the mass, frequency,
and damping ratio of secondary system etc. At the end of this paper some useful conclusions were pro-
vided by numerical work, from which we can see lateral-torsional coupling due to the eccentricity of
structures and the interaction between primary and secondary systems have important effect on the sec-
ondary system’ s response, and due to the interaction optimal position is not only located at corner of the

plane any more.

Key words: secondary system; lateral-torsional coupling; complex mode; pattern search; optimal

position



