375 2 £ BE O E Vol.37,N0O.2
2017 £ 6 H SOUTH CHINA JOURNAL OF SEISMOLOGY Jun., 2017

B, TR, BOGE. e EX S EAE S A RS ST fEREHEIRE ,2017,37 (2):71-78. [ZHOU Lu, NING Xiangliang,
YU Guangzhong. Analysis and Design of the Combined Isolation in High-rise Frame Core Tube Structure near Field Earthquake Zone of High
Intensity [J]. South china journal of seismology,2017,37(2):71-78.]

e EXSRIEGEHATREIRZITS S
8, S, B

(PRI BRI B BRAE], #iF PR 412007)

WE. tPeREsEX e EERE - O EER, FEl TR E S R i = BRI A & s et
g RARES T EG IS TERR GG E SREEEARCHEERA THES ., ERafe A, &
EIMEEE | SR DAITHIRE AR RAERE L, FREERERIH, ZBHMET, AEREREWEEE SINEER
TR EIS 54%A1 60%; ZEHIE N RN DA ABIERITERIVE SR E N, R SEmE S AT 8 A =2
FER IO Hh 2 rais, A R nT SRR = BE R AR, RIIEZAARRE AT, M AE
RUIFHIDE TR, Bk TiZAAPREA T Oa 8

X, X, SEERSE, AETEE; th Hﬂfﬁé RERAERL

FESES. TU3TS54 XEkPRERD: A XEHS: 1001-8662 (2017) 02-0071-08
DOI:10.13512/j.hndz.2017.02.012

Analysis and Design of the Combined Isolation in High—rise
Frame Core Tube Structure near Field Earthquake Zone of
High Intensity
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Abstract: For high —rise frame core tube structure in the near high intensity earthquake zone, the design
thinking of the combination with the elastic slide bearing (ESB) and rubber isolator bearing is put forward. The
story shear, inter—story displacement angle, floor acceleration, bearing stress and seismic energy dissipation
corresponding to the traditional seismic and seismic isolation technology calculated by time history analysis
method are compared. Research results show that under frequently occurred earthquake action, the floor

displacement and acceleration of the combined isolation structure are decreased by 54% and 60% ; under rare
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earthquake, tensile stress and displacement of the bearing are controlled within the specification limits, the
hysteresis curves of rubber isolator bearing and ESB are full, as can be seen from the hysteresis curves, the two
kinds of bearings at the same time to enter the yield states, is shows that the two kinds of bearing have good
collaborative workability in the design of the combined isolation system, and the rationality of the combined
isolation design is verified.

Keywords: Near field region; High —rise frame core tube structure; Combined isolation; Collaborative

workability; Energy dissipation
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Table 1 The design parameter of bearings
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e = MPa MPa (kN+mm™) kN mm kN/mm kN/mm mm
LRB1100 11 15 30 6 388.8 304 5.4 2.807 4.305 605
LRB1200 22 15 30 8 003.1 361.7 5.4 3.341 5.123 609

ESB500 16 25 50 6 187.8 206.1 5.0 0.380 1.206 500
ESB800 11 25 50 9 998.6 527.52 5.0 0.607 3.409 500
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Table 2 The result of modal analysis of isolation and non—isolation structure
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Fig.10 The comparison of displacement angle of isolation and non-isolation structure under the frequent earthquake
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Fig.11 The comparison of acceleration of isolation and non—isolation structure under the frequent earthquake

4.3 FEMERESH

43.1 FEHEEEEERE
14 ABEREESE T BHE TR R

S EF IR (PGA=930 cm/s?) TERR, B&
EERAICEATEN 466 mm, /NT0.55 D=0.55%1

100=605 mm (D &SZFEE RN &R/INER) M



1

76 KESN G|

H

= 37 %

SEVERS I S 500 mm f7HE, MO REASTE S
FEZIK,
FEFBHEIERT, JEEELS R T IR
RN, KB ALELETUVER 1/58; K
HRAEREG, RKXERAME AEHIE 1/166 DL

18 7
16
14 r
12 1

10

B

0.4

X MERAGIE 107

0.6 0.8 1.0 1.:2

N, BNT 65%, HballL, EFEHRET, %
ST 2SR, (ESR R DIE AT B4
bR E B RIGIRS W, Z5HAJmERRT ABZE AGH
vk, (EXJECRRERTG WERIGES, 3R] A
BHIRERSCR

0.3 0.6

Y TR RN /107

0.9 1.2 1.5

14 FEME NESIFERE RO AT

Fig.14 The comparison of floor displacement angle of isolated and non—isolated structure under rare earthquake
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Table 3 The axial force of isolator bearings under rare earthquake with intensity 9

IR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
N, /MPa 394 276 251 245 229 342 265 387 306 092 334 430 241 264 231 223 2.62
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Fig.15 Time history analysis of the structure energy dissipation
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Fig.16 Hysteresis curve of 11 and 12 isolation bearings under the frequent and rare earthquake
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