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YI Ming', YAO Yunsheng'?, WANG Qiuliang', WEI Yong', LEI Ting®

(1. Hubei Key Laboratory of Earthquake Early Warning » Institute of Seismology, CEA, Wuhan 430071 , Hubei s China ;
2. Institute of Disaster Prevention, Sanhe 065201 , Hebei, China ;
3. China Construction Third Engineering Bureau s Wuhan 430071, Hubei , China)

Abstract: Based on the principle of structural dynamics and the basic theory of the finite element
method, the finite element analysis software SAP2000 was used to establish an analytical model
for an actual frame structure base isolation building and a similar non-isolated building, respec-
tively. The dynamic time history analysis method was applied to analyze the horizontal seismic
responses of the two models. The results showed that the horizontal seismic response of the base-
isolated building was much smaller than that of the non-isolated building, and the natural period
of the superstructure of the base-isolated building was significantly larger than that of the non-
isolated building. Moreover, the interstory shear force, basement shear force, and the relative
displacement and acceleration of the floor were lower than those of the non-isolated building. In
general, isolation bearings can significantly reduce the adverse effects of horizontal ground motion
on a structure and thus deserve propagation.
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Fig.1 Isolation building and isolation bearing
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Fig.2 Layout drawing of isolation bearings (Unit: mm)
*1 BEXELMSH
Table 1 Geometric parameters of isolation bearings
T A EE/mm AN E A /mm AR JEE B/ mm S B B/ mm
LNR400 400 - 80 184
LNR500 500 - 100 211
LLRB400 400 80 80 184
LRB500 500 100 100 211
*2 REXZEHFMEER
Table 2 Mechanical performance indexes of isolation bearings
50 %6 7K - 59 b1 45 T 100 %6 /K -39 §) 45 B
e EEEE BB - T T
ST _ SRR R R e L SRR R R JE L
/(kN « mm~ 1) /kN
/(kN « mm~ 1) /% /(kN « mm 1) /%
LLNR400 1 440.3 - 0.60 - 0.60 -
LNR500 1825.8 - 0.751 - 0.751 -
LRB400 1692.2 39.0 1.707 0.323 1.102 0.263
LRB500 2 115.3 61.0 2.133 0.323 1.378 0.263
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Fig.3 Models of base-isolated building and non-isolated building
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Fig.4 Natural waves and synthetic waves selected

in the study

R PR BIT M. 6 BEHTRR WP ZURE T Ay i
THEEA MU AR TN O 49 em/s” 25 18 iU 72 T i JEE it
FRUEAR R 18 cm/s , 5% 188 1l 72 T ekl B8 I 2 WA A
125 em/s* . HEI I 2 08 B HRE 57 08 ZU B B
SN N [ 3 BB f%) M 52 i 4R R A% o R e AR X
JO7 {5 32 1 A 1 52 1 SR ) L R e DR R R 752 A
JEE 14 i 5 e T R AL ]I

A, :Am“a‘ @)

A max

Hop A B Z G BRI A e AR ZLEE TR
GETF WL sa . N A MO FR I 5 @ e W HEHR
P L 7 9B £ 0 I 3 2
32 MEESN
MRAECHURL T 5.1.2 Ze BLAE , 34 43 A I A 1
g 2 IS R A e T B A 5 R RS R B S I T R R
I3 S TR TR R 6506, 2 Ak B AR Ml 4 0R
e A5 55 A JEG ¥4 B 0 9 1 24 B AN B /N T IR 7R O A S5
LIRS R 8000, O T M R Y 1 B9 = A5 LR
U5 B R T 23 ) 2R T st 23 A R 4R 284
fifp B IS 3% ) 77 325 3 3l TSR0 A B e R T VIRE 2 7
= N RYRER ST Iy R LA RS T RS Al LA
H BT 2 £ Ml R e T T AR
®3 HESWIIRE SRR EE R KA Xt
Table 3 Comparison between the bottom shear forces obtained
by the time history analysis method and the mode-

superposition response spectrum method

X [ Y [

e | i} i/ B9 1] e/
/kN N /kN SR %

N 1% 437.1 - 359.6 -
El-Centro 432.1 98% 409.5 114%
T 719.6 164 % 447.0 124%
N T 460.9 105% 411.4 114 %
1 537.5 123% 422.6 117%
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Table 4 Comparison between the natural periods of the non-isolated building and base-isolated building

fe LIS M R L LA Je 491
WENE  AERER WEN  EREE
1 1.458 0.553 2.637 7 0.215 0.173 1.243
2 1.373 0.525 2.615 8 0.203 0.160 1.269
3 1.217 0.444 2.741 9 0.196 0.158 1.241
4 0.349 0.239 1.460 10 0.167 0.139 1.201
5 0.314 0.200 1.570 11 0.159 0.128 1.242
6 0.270 0.176 1.534 12 0.155 0.115 1.347
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Fig.5 Comparison between natural periods of isolated

and non-isolated buildings
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Fig.6 Comparison between base shear forces of

isolated and non-isolated buildings
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Table 5 Comparison between inter-story shear forces of isolated and non-isolated buildings

X [ 2 E 59 J1 /kN

Y [0 )2 8] 89 J3 /kN

i Fia A b A S B Eipld P I P 511k
3 5.42 26.17 20.71% 6.40 35.36 8.10%
2 20.80 131.79 15.78% 19.78 123.47 16.02%
1 27.31 161.06 16.96 % 29.96 136.79 21.90%
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Fig.7 Comparison between the inter-story displacements of isolated and non-isolated buildings
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Fig.8 Comparison between top accelerations of isolation and non-isolated buildings
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