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Damping Effect of Mega-frame with Isolated Suspension Structure

WANG Xueqing
(School of Civil Engineering and Architecture, Anhui University of Technology, Ma’ anshan 243032, China)

Abstract: In view of smaller horizontal stiffness of laminated rubber bearings, a new mega-frame with isolated
suspension structure was proposed, and the two-mass simplified model of which was presented for dynamic analysis.
The seismic responses of two cases were investigated for traditional mega-frame and the proposed new mega-frame
with isolated-suspension structure respectively. For analyses of the damping effect, the relative displacements of
main structure in both cases were compared based on frequency domain transfer function. According to the results
of frequency analysis, three-dimensional finite element models were established and analyzed in time domain by
two typical seismic wave. Results of analysis from both domains indicate the mass ratio and frequency ratio of
mega-frame to suspension structure are correlative on damping effects. The relative displacement of mega-frame
is reduced by more than 40% if the sum of frequency ratio and 10% mass ratio is not larger than 0.7. The damping
effect on the mega-frame is negatively influenced by pulse-like ground motions, but seismic action effect is not be
amplified.

Key words : mega-frame; isolation; suspension structure; damping effect

FRIHEZS B g iy ph F AR SR, | B UHESEA: AT (PR B Z A, R 1 15 77 %42
W MRV ERE R TE 00 R A B RS S, BT i 2 A SUR I, W i A= AR AT R B 0 52 [ 1 Je ]
PRSI A AT MR . [l N AP35 Yo 0 48 R A A I R A0 3 D ek BB R PR RETT e 17 i
AIBIFSE A, S5 SRR - S5 ) 3 52 Sy 32 2832 2145 Mg ] 4 o B L™ B3 LU ANBHJE b = R 2 mi ™7,
FHRS /N T2 4544 19 S 9 U BE RS Ay M IO 3t R A S R AR BT 454 A el 28 RV 7
5 PR B Y R TR I EE, RIS — 7%, U] F AT BE T LA™ A SCHE T HA BN R R
PR RE SO b Hh— b B TUHE SRR RS , LAMRAS B 145 Bl s B A 300, A didsl e s 3

YrFE B HA:2017-03-07
BEEWH : 2 A #F /T E.55 8 (kJ2013A052)
BRI 22 R(1977—), B, FUA, L+, 37, £ BRF RS MRE BUERRHEHIL.



523

Fre K B RE SR B A R B A MR R 0 B

173

[ HOS RO A T 704

1 AT EEBERIZETIE
1.1 ERMERRERELSN

ERIHES B B b A2 B A b h A 2R 4 F IR
R T AL, MR SO BT FHESRAE |,
A M A TR e Ao TR A S
R b SO R TR AR B A —
SE (BB, B AR ) & A= i, AN 1 s o

T i 72 S R~ 25 4 T M B2 T 2 i A Ak e
WP G /N T 548 B B B9, T >R A 0 BSR4
KR ZR 1T A R 9 5 5 20 ) 0 TR i 2 B 7 o

K2 my | my N FE FEH e R
ko, e, 53530 R FERESRGTON I | B 5= 2 B 00 P 2
T E STHIRE 5 ¢, F1 eo, 53 5 Sy S AEZE AN S JAE 1)
M B REG x, KB ACEALRS ; X0 L % 205
FAHE AR HE T A AN TR A KPS

BAKABRR T 1IB 3l

B1 BERERRESEENTEE

Fig.1 Sketch of mega-frame with isolated suspension structure
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Fig. 2 Dynamic analysis of 2-mass model
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Fig. 3 Sketch for traditional suspension structure
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Fig. 4 Dynamical module for traditional suspension structure
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Fig. 6 Contour of damping coefficient R
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Fig. 6 Isolated suspension structure Fig. 7 Traditional suspension structure
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Fig. 9 Relative displacement of mega-frame
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Fig. 10 Absolute acceleration of mega-frame
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