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Abstract : The wilson-® method is used to solve basic vibration equations of the vibration-reduction
steel mega-frame structure with MR intelligent dampers. The semi-active control algorithm of the
double pole shear valve mode MR damper is proposed , which is based on the optimal active control
algorithm (LQR). The uncontrolled steel mega-frame structure (3 stories in main structure, 3
stories insub-structure) and the vibration-reduction steel mega-frame structure with MR intelligent
dampers are analyzed. The LQR algorithm and the semi-active control algorithm are separately
employed to compute the maximal seismic responses and the vibration-reduction effect of the
vibration-reduction steel mega-frame stucture. The results of simulated computation imply that the
vibration-reduction steel mega-frame structure with MR intelligent dampers is much better than the
uncontrolled steel mega-frame. The MR dampers can significantly reduce the seismic response of the
main structure in the steel mega-frame structure.
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Fig.1 The model of MR damper
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Fig. 2 The vibration-reduction steel mega-frame
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Table 1 The parameters of steel mega-frame structure

44 R 7, 7 1 AR
Member Size (mm) Area(mm?)
E Uk

Migoeations (700X 700X 60X 60 153600
5 U AE B S % .

Inclined support of mega-column H350X 350X 19X 25 23200
LAY A K - S %

Horizontal support of mega- H350X 350X 19X 25 23200
column

E R H1000X 450X 28X 36 58384
Mega-beam

[ 7 9 R FF 3 4

Vertical support of mega-beam H350 350 X 19 X.25 23200
B 750 32 b 7 4

Inclined support of mega-beam H350x 350X19X25 23200
YCAE A H400X 400X 20X 20 23200
Column of sub-frame

wﬁ%ﬁ H1000X 450X 16 X28 40304
Beam of sub-frame

32 Py Y

Sub-beam in main-structure H1000X450X16X28 40304
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Table 2 The parameters of MR damper

L D d h 7o Tymin Tymax
(m) (m) (m) (m) (Pass) (kPa) (kPa)

0.4 0.2 (! 0. 002 1.0 0 15

®3 ERWMERELEMAOME R RERHR
Table 3 The seismic response and vibration-reduction effect

in main-structure of steel mega-frame

B KL (m) = HIBOR (%)
B Peak displacement(m) Controlled effect( %)

Control R
algorithm OTY ElCentro J KM ElCentro # Ktk
ElCentro Tianjinbo ElCentro Tianjinbo
5 1 0.0658  0.0927
Uncontrolled 0.1525  0.2073
3 0.1908 0. 2580
LQR # il 1 0.0383  0.0531 41.79 42.72
LQRcontrol 5 076  0.1267  42.56  38.88
3 0.1081  0.1579 43. 34 38. 80
FEEFHEH 1 0.0515  0.0727 21.73 21. 57
Semiactive 2 0.1176  0.1634 22. 88 21.18
control
3 0.1448  0.1997 24.11 22. 60
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Fig. 3 The time-history curves of the top storey in main-
structure of steel mega-frame structure
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Table 4 The maximal controi force of MR damper 5 &= Iﬁ
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