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Experimental study on fire protection of rubber isolation bearings

WU Bo', HAN Liwei', ZHOU Fulin®, SHEN Chaoyong’ , TAN Ping’
(1. State Key Laboratory of Subtropical Building Science, South China University of Technology, Guangzhou 510640, China;
2. Earthquake Engineering Research & Test Center, Guangzhou University, Guangzhou 510405, China)

Abstract ; Fire resistant capacity of rubber isolation bearings is usually poor, resulting in a poor fire safety of isolation
structures ( especially story-isolation structures). Two fire-protected rubber isolation bearings were tested under 1SO
834 standard heating process. Experiments aiming to compare the mechanical properties of the bearings before and
after fire test were conducted. Thermal fields of the specimens were analyzed using the computer program ANSYS, and
compared with the measured results. Test results indicate that after 3 hours of fire, the specimens with fire insulation
of 50mm thick do not show any visible changes in their appearance. The degradation of their mechanical properties do
not exceed 8% . And their lateral ultimate deformation capacities comply with the requirements specified in the Chinese
codes. It is demonstrated that the insulation measures proposed in this paper is suitable for fire protection of rubber
isolation bearings.
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Fig. 1  Schematic diagram for location of specimen

U AR I 25 R W | i TR TR
T B R AR S S A BT 7K 32 1) 1 i) R 8N (— /)N
T 10MPa) , 7EIHN 30 il A S KR S B BR AR 1%
PERES 32 o AR v S8 F 7R 32 1Y 55 1) i 28O0 &R A
Ko it AR SO A Fhat A 35 A it s o] i 22
1.2 BARAR$P

2 AN A B 7 KRB R AR TR H4 2R TB R AR
Bl JCUR B, T 5 T B R AR IR S e 1 0 T T KR
50mm )7 KRBl ; Bl S Rk 2% S )5 R IR EE
SACH I 1) 34 5 A A S LB 3 YR O - ) AR AN
R TREBE I T A S R 200mm EE A DL
ERN R AT B BRI IRRIEE 50mm 7Y
Bi KRR

Bi7 SRR U3 R IR IR T 2%, I 2 TR R
EEHIAE 8mm LAY, LU 45 2 [ 249 10mm , B LRk
52, SERURZERENE TS WRR S 1 )2
22 4 T ORAESE U 3 2RI T, ) 25 1 K

W2 2L, HARILE 2,

&1 KHEFSY

Table 1 Parameters of specimens

WS BEf/mm BEE/mm REEEE/mm S ER/mm HIBIREEC S IBREEC sIEAE/N - mm 2
GZP600-1 600 192 110 — 28.5 5.45 0.392
GZY600-2 600 192 110 120 30.0 5.45 0.392
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Fig.2 Insulation scheme
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Fig.3 Locations of thermocouples
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Fig.4 Comparison of measured temperature-time curve in
furnace with ISO 834 standard heating curve for GZP600-1
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Fig.5 Failure mode of GZP600-1 after fire

GZY600-2

K6 52 KI5 R AR I S
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Fig.8 Comparison of horizontal force-displacement

hysteretic curves for rubber bearings before and after fire
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Table 3 Comparison of mechanical properties for
GZP600-1 before and after fire
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Table 4 Comparison of mechanical properties for
GZY600-2 before and after fire
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Fig.9 Horizontal force-displacement curve of GZP600-1
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