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Abstract: In this paper, the three-dimensional analytical models of traditional anti-seismic and base-isolated masonry
and concrete frame composite structures were created by the three-dimensional finite element code. In the light of code
for seismic design of buildings, when buildings were analyzed by the time history method, the strong earthquake re-
cords and artificial acceleration time-history curves shall be selected based on the intensity, the design seismic group
and site-class. Three sets of strong earthquake records and one set of artificial acceleration time-history curve were
chosen in the analysis. Both the models were computed under the action of frequently occurred earthquake or rarely
occurred earthquake under the actions of different seismic waves. The comparison between those results shows that the
period of the traditional anti-seismic structure is prolonged by the base-isolated technology and the action of the earth-
quake will be reduced greatly. Usually the seismic fortification intensity of base-isolated structure is one or two degree
less than that of traditional anti-seismic structure. It is adopting the base-isolated structure that will protect the life-
safety and property of people and achieve good economic benefits.

Keywords: Base-Isolation; Multi-Story Brick Buildings with Bottom-Frame; Time History Analysis; Story Shear;
Laminated Rubber Bearing; Modal Effective Mass Factor
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Figure 1. Frame structural plan of the first story
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Table 1. The mechanical performance parameters of lead rubber bearing
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(mm) (kN) (KN/mm) (KN/mm) (KN/mm) (kN) (%) (mm)
GZY400 82 1800 1120 0.810 1.200 45 25.3 192
GZY500 105 2500 1500 0.860 1.600 70 25.3 217
® @ 2 Table 2. Periods of different structures
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Figure 2. Masonry structural plan for 2nd to 6th stories
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Table 3. The comparison of both structural modal effective mass factors
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1 37.2% 0.5% 45.6% 66.2% 1.4% 32.3%
2 45.2% 1.1% 34.6% 3.5% 96.1% 0.4%
3 0.0% 77.0% 2.3% 30.3% 2.4% 67.2%
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Figure 3. The time history of base-isolated structural story shear
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Figure 4. The time history of traditional structural story shear
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Table 4. The maximum story shears of both structures under the action of frequently occurred horizontal earthquake

® 4 BERKVBREATRESBNERERZENRRTEN,,

N B R 72 25 #4 (KN FEBEEERI(KN)
L E()Z) (m)
ELCE TAFT TJB PBF ELCE TAFT TJB PBF
6 3.0 82 48 118 76 762 1134 670 1312
5 29 193 105 280 179 1696 2482 1541 2520
4 29 297 150 437 280 2395 3385 2192 2862
3 29 395 185 591 381 2883 3888 2657 2616
2 2.9 488 212 743 481 3184 4520 3059 3219
3.0 576 234 890 580 3421 5282 3417 4050
Wi )= 0.5 632 244 984 643 - - - -
Table 5. Statistical results of the story shears under the action of frequently occurred horizontal earthquake
& 5. ZBKLHREATHRABEHANEIHER
B R 7 45 H (KN) TEG 2451 (KN) T
(=) o bR RLsER 1 ¥yl bR e 2 BALR2
6 81 29 110 970 304 1274 0.086
5 189 72 261 2060 514 2570 0.102
4 291 117 408 2709 531 3240 0.126
3 388 166 554 3011 596 3607 0.154
2 481 217 698 3496 686 4182 0.167
1 570 268 838 4043 878 4921 0.170
Table 6. Horizontal seismic-reduced factors corresponding to earthquake intensity of based-isolation structure
% 6. K ERRRABSEREHKFHRIER A3 REERN M
M X S 2 Kl R g R R B
(BT AR I ) 053> 4> 0.40 04> f>027 027>
8(0.20 g) 7(0.15 g) 7(0.10 g) 7(0.10 g)
Table 7. The lateral displacements of both structures under the action of rarely occurred horizontal earthquake
® 7. BRKTHBEATREEMSEREHEENT
N B b 2 4544 (mm) 25 4546 (mm)
PHELR) (m) ELCE TAFT TJB PBF ELCE TAFT TJB PBF
6 3.0 148 57.1 227 147 68 73 62 55
5 29 146 56.5 224 146 56 60 51 44
4 29 145 55.8 222 144 44 47 41 35
3 2.9 143 55.3 220 143 32 36 31 28
2 2.9 142 54.8 218 141 22 26 22 22
1 3.0 141 54.3 216 140 15 18 15 17
(Y= 0.5 138 53.2 211 138 - - - -
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