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Experimetal analysis on horizontal hysteresis performance of spring bearing
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Abstract: To obtain the anti-vibration performance and anti-vibration design method of the spring bearing for
vertical vibration isolation of large facilities, taking the horizontal displacement limitation situation of the cover and
the vertical force as the basic parameter, the pseudo-static test of the horizontal repeated load and horizontal
displacement of the spring isolation bearing of 10 specimens of 100 kN and 300 kN was completed, and hysteresis
curve considering the influence of vertical load was obtained. The hysteresis relationship was linear elastic
relationship under the initial small displacement, and the influence of vertical compression on the single-circle limit
lateral displacement was negligible. After a large displacement, the hysteresis curve showedcertain energy
consumption due to the limitation of the cover plate. When the cover plate hadno displacement limitation, the
cumulative effect of vertical compression and horizontal deformation can cause irreversible plastic deformation of the
local spring, and its energy consumption capacity and limit lateral displacement ability were large. Based on the
test results, the methods for determining the elastic stiffness and elastic deformation limit of two types of spring
isolation bearings were proposed. The suggestion was madethat the elastic deformation of the spring vibration
isolating support should be combined with vertical deformation under the influence of rare earthquakes. The
research results can provide references for seismic performance evaluation and seismic design of large-scale facilities
such as large anechoic chambers or semi-anechoic chambers with vertical vibration isolators.
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Fig.1 Spring vibration isolation bearing structure
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CTEI -30 -2 I 300 29 300
CTE2 =30 -1 B 300 11 300
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CTE2 -30 -3 H 300 12 300
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Fig.4 Hysteresis curve of 100 kN vibration isolation bearing test piece
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v 10U A B 37 PR, 1 235 B 35 O A1 2 A il e
HRPH L Ay AR A 1 138 1) A B — o R 4R AR Y
PRSP A1 S A %) ¥ TR0 pih 2 AH T 8 07 8% BR ol B
. B B TEAS KA 3% 1 3R 5 T w5 6 A TG
BRI BT ], BV AR [ A 38 30Ky v 3ty S8 /I 4R
B i — e A Ja, R A R A RS R T 05
(AR R MR -5 TR A 24 B (] B2 B, 00 35 K- B8 2
FI) T PN AR AV AR AR BR ], K far 2R 1
DURRA R T PR S e i s 3 B 50, AN AR AR S T B
M B3t g L R AR H , S & AR S A I i, X
AL E I A ) e AT AR Ay 3 v S A i R
R AR A BRASE A% gy 23T PR, 19 288 B I 2 A ik A
F4) “ ST St 8 LA X s 0 [0 A 91 B 28 AN ) AR K T
HER AT T8 X3 BT T, 30 g S AR X 3
(R EN AR AR, RO T R A 5 P44 B 5 AR
JH S S50 AR AR A 110 550 9 1 3 ATl R o 2 TR 4N
Wit Z AL SOk TR R E S T LA SEBR
b TN, T — B R T B R S
PR AT NI EE A B 0 385 K, S SR AN [l 26 AN W)
VRGP 34 i A A T
Wi I S e ) WAL B FIR Aoy 2 5 7K S0 85 L 3% 2.
Btk
W30 S AR 1 [ i A% R — R A ) WA
SR S5 AT AR5 SR A B R i 2, LA 6.

&S AT, T 56 A 7% JCBR il B, 100 kKN 57 JAg
AR Ah 2 B A2, FLP AR i 2 bR
FHIE 5 117300 kNS 32 JA8 314 , A1 1 i B i 28 £
LRI A IERDRARAHIE] R — o 22 5%, 76

3.2

SURSER A A=l 2 e ES R U B B R SR E R TR U E (T
M. TR RS A PRI, 100 kKN 37 )88 3 4Nl - 4
2R Bk B etk (AR RPRASAH R ;300 kN
RUSZJE 3 AR B AR S S I i k.

®2 WIRZENEE. THRS0B

Tab.2  Peaks, loads, and displacements of vibration isolation
bearings
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ETRe h/mm
mm kN mm kN h

CTE1 -10 -1 185 85 35.0 35 85.7 0.189
CTE1 -10 -2 185 92 33.8 34 91.8 0.184
CTE2 -10 -1 185 80 11.1 11 82.1 0.061
CTE2 =10 -2 185 93 17.2 17 94.4 0.092
CTE2 -10 -3 185 94 14.6 14 98.6 0.078
CTE1 -30 -1 250 125 24.5 24 124.7 0.098
CTE1 -30 -2 250 136 24.1 24 132.9 0.097
CTE2 -30 -1 250 107 10.1 10 107.0 0.040
CTE2 -30 -2 250 130 11.3 11 130.5 0. 046
CTE2 -30 -3 250 144 11.7 12 143.6 0.047
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