35 6 Vol. 35 No. 6
2013 12 Earthquake Resistant Engineering and Retrofitting Dec. 2013

1002-8412(2013) 06-0087-06 DOI: 10. 3969 /j. issn. 1002 —8412. 2013. 06. 016

A E IR (1 730050; 2.
730050)

TU352.1 A

Performance Levels Classification and Performance Index Quantitative Analysis
of Base-isolated RC Frame
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Abstract: The peak inter-story drift ratio of super structure is selected as structural performance index a classification of performance
level and the limits of quantitative index for base-isolated reinforced concrete frame structure are suggested. Choosing three ground
motion records at total 43 different groups of PGA level the incremental dynamic analysis ( IDA) method is used to calculate the time
history response of a base-isolated structure of 8 stories. The peak inter-story drift ratio response of super structure and the isolation
bearing deformation under different earthquake intensity are compared with the above mentioned limit values proposed in this study. The
result shows that the limit values proposed in this paper are reasonable which will facilitate the performance based design and fragility
study of base-isolated RC frame structure.
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Table 3 The relationship of the damage classification and quantitative index of base-isolated structure
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Fig.1 FEM model of numerical example 300% ° GB20688. 3-
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° 350%
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Table 5 The maximum response of the base-isolated RC frame structure under the EL Centro ground motion record
(g 0.07 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
1/655 | 1/504 | 1/376 | 1/233 | 1/163 | 1/131 | 1/105 1/87 1/74 1/64 1/57
( mm) 8 12.8 58 120 190 270 369 472 577 683 790

6

Table 6 The maximum response of the base-isolated RC frame structure under the chi-chi ground motion record

(g 0.07 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

1/659 | 1/596 | 1/565 | 1/345 | 1/236 | 1/179 | 1/143 | 1/120 | 1/102 1/90

1/80
( mm) 6 9 32 76 123 173 228 287 349 410 471
7
Table 7 The maximum response of the base-isolated RC frame structure under the Lanzhou ground motion record
(g) 0.07 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
1/788 | 1/610 | 1/393 | 1/351 | 1/333 | 1/327 | 1/266 | 1/261 | 1/234 | 1/229 | 1/224
( mm) 6 8.8 21 34.8 48.2 60.7 73.4 86 100 115 126
(g 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
1/210 | 1/192 | 1/174 | 1/160 | 1/148 | 1/139 | 1/130 | 1/123 | 1/117 | 1/112
( mm) 156 187 218.7 | 249.8 | 279.7 307 357 379.7 402 424
5~ 7 1/100
(1) 3 .
369mm<349mm  357mm o
1/105.1/102 (2) 472mm+471 mm
1/130, 424 mm 1/87.1/80
330mm 1/112,
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Fig.2 The interstory drift ratio responses of super structure under different ground motions
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Fig.3 Displacements of isolator in base-isolated structure under different ground motions
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Fig.4 The interstory drift ratio responses of super structure under the small earthquake
moderate earthquake and strong earthquake
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