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Fig.1 GA based controller design procedures
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Fig.2 Computation model of long-span flat roof
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Tab.1 Parameters used for GA operation
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Tab.2 Root mean square values comparison
under various controllers
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- Preparation and Properties of Al,O,-SiC-SiAION Composites

LIU Xin-hong, ZHOU Chao-jie, ZHANG Lei

(High Temperature Ceramics Institute, Zhengzhou University, Zhengzhou, 450052 China)

Abstract; The composite specimens were prepared using fused corundum ,\ micro-powder Al,O, , silicon pow-
der and bauxite-based B-SiAlON as starting materials and resin as binder. The phase composition, microstruc-
ture, physical properties, high temperature modulus of rupture ( HMOR ) and thermal shock resistance ( TSR)
of the specimens after firing at 1500 °C have been studied. The results show: (1) The Al,0,-SiC-SiAION
composite can be prepared by corundum and Si firing at high temperature in carbon embedded condition and
B-SiAlON addition can promote Si reaction. This composite is sintered well at 1500 C. (2) HMOR and TSR
increase with the increase of Si content, thermo-mechanical properties is further increased with appropriate B-
SiAION addition. (3) The improved thermo-mechanical properties may be attributed to Si reacting with C, CO
and N, to form SiC whisker or fiber and flocculent-like O’ -SiAlON which would fill in the interstices of corun-
dum skeleton structure, forming interlocking network structure, thus creating strengthening and toughening
effect.
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(EBF 42 T) 1997.
[6] GEN M,CHENG R. Genetic algorithms and engineer- (7] BOEE, RBEEX RS HY KR AR5 R BB
ing Design[ M]. New York: John Wiley&Sons, Inc. , RID]. M R¥ER TE¥EE 183,200t

Study on Genetic Algorithms in Controlling of Wind-induced
Vibration of Long-span Roofs

SUN Wen-bin', SUN Fang-jin'"’

(1. Institute of Civil Engineering & Architecture, Liaoning Technical University, Fuxin 123000, China; 2. State Key Laboratory
for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: A genetic algorithm based control design is proposed to control wind-induced vibration of long-span
roof in this study. An active tuned mass damper ( ATMD) controller is designed using the proposed methodolo-
gy. Wind-induced control theory is presented firstly. The root mean square of displacement and acceleration
responses are used as the evaluation criteria of control efficiency. Then procedures for control of wind-induced
vibration of long-span roofs based on genetic algorithms are given. Finally the method is applied to the control
of wind-induced responses of a long-span roof. The root mean square of displacement and acceleration respon-
ses is calculated for some typical measuring points. And the results are compared with those obtained from oth-
er controller. The overall results of GA-based controller are accurate and efficient. The root mean square val-
ues of displacement and acceleration of the sample points are reduced by 53.8% and 44.6% on average, re-
spectively. GA-based controller reduces peak vertical displacement and acceleration of all sample points by
65.7% and 56.2% on average, respectively. GA-based control design methodology can obviously reduce
wind-induced vibration of long-span roofs. As an accurate and effective tool in wind-induced vibration control,
the proposed method can provides some references for practical projects.

Key words; long-span roofs; wind-induced vibration control; genetic algorithm; ATMD; active control



