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Tab. 1 Parameters of laminated rubber bearing

B HifE B8 BE
R R B/ mm 7 T/ MPa 4.5
BB 14 BLTEEE/MPa  0.425
HTERERE 17.9 BIIBRARE 5.1
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Tab.2 Stiffness of laminated rubber bearing

BEERIEE/KN + mm ! KFERIE/N + mm !
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54F 1076 886
10 4F 1096 884
15 4 1139 878
20 4% 1105 915
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Tab.3 Deviation checking
L3l KRB
SEWE/KN + mm ™" AEHUE/KN - mm ! FRHRZE  SEWE/N - mm ! ARUE/N + mm ™ R R
Itk 1058 1 058.000 0 0 848 848. 000 0 0
54 1076 1072.135 8 0.359% 857 855.999 2 0.117%
10 4¢ 1 096 1103.284 2 0. 665% 865 866. 941 4 0.224%
15 4¢ 1139 1135.337 6 0.322% 879 878.023 4 0.111%
20 4¢ 1105 1168.322 2 (HM) 5.731% 915 889.247 1 (M) 2.815%
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Tab. 4 Comparison of simulated value of vertical stiffness by using new information GM(1,1) model and
metabolism GM(1,1) model

S B GM(1,1 A ) AR GM (1,1
/ki;.ﬂf_l HE /l((N . Lf_ﬁl!ﬁ?ﬂﬁ S FBRAR ﬁi/kN(' mn)1 _’r;%lﬂ’r%?ﬂﬁ .
Itk 1058 1 058.000 0 0 - -
54 1076 1084.7555 0.813 7% 1 076. 000 O 0
10 4¢ 1 096 1097.478 1 0.134 9% 1 108. 886 4 1.175 8%
15 4 1139 1110.350 0 2.515 4% 1113.3261 2.254 1%
20 4¢ 1105 1123.372 8 1. 662 7% 1117.783 5 1.156 9%
£5 FBOM(1,1) BMABMHERY CM(1,1) BIEIX K F R R AABIMER t
Tab. 5 Comparison of simulated value of horizontal stiffness by using new information GM(1,1) model and
metabolism GM(1,1) model
] . \
/N%mrif_l HE GM/(]: 1;1%?!1%&@ S BB (jl\l\/; (.1 ;jjﬁlﬂﬁ?ﬂﬁ .
Itk 848 848. 000 0 0.000% - -
54 857 850.791 3 0.724 5% 857.000 0 0
10 4¢ 865 869.301 4 0.497 3% 861.291 1 0.428 8%
15 4 879 888.214 1 1.048 3% 886.032 6 0.800 1%
20 4¢ 915 907. 538 4 0.815 5% 011.484 9 0.384 2%
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Fig. 1 Comparison of simulated and predicted

value of vertical stiffness
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Fig.2 Comparison of simulated and predicted

value of horizontal stiffness
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Prediction on Ageing Performance of Rubber Isolation
Bearing based on Gray Theory System

LUO Jia-run, MA Yu-hong, CUI Jie, SHEN Chao-yong
( Earthquake Engineering Research & Test Center, Guangzhou University, Guangzhou 510405, Guangdong, China)

Abstract

The data of ageing performance of rubber isolation bearings is simulated by the gray system theory. The
comparison results show that this method has high precision on fitting the aging performance variation rule of iso-
lation bearings. On the basis of it, using three kinds of GM (1, 1) models to predict the mechanical properties
change of rubber bearings after used 40 years, and do the comparison with the related research achievement of
rubber isolation bearings ageing, the results show that the predicted values highly consistent with the actual
measured values.

Key words: rubber bearing; ageing; grey theory; prediction





