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Shaking Table Test of Tensile-resistant Isolation Structures
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Abstract: This paper designs a new type of rubber bearing with tensile properties (referred to as the new
tensile mechanism) , and install it on the basis of a steel -frame structure model for seismic simulation shaking
table test to examine the structure’s response under 4 seismic waves. The results show that the new tensile
mechanism has good damping effect, energy dissipation performance and tensile capacity, and its basic
mechanical properties are not greatly affected by the tensile force.
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Fig.1 The diagram of dimension design
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Table 1 Design parameters of isolation bearing

i H 5 B4 ¥ oE
B RS D, mm 100
ESI TR D mm 90
FEBIRIE R N EEL t,Xn, mm 2x17
B EERE T. mm 34
HENEARIEE S ZE  1xn, mm 1x16
PIESIER =N T, mm 16
EHRE h mm 10x2
TR H mm 70
CLON=RES dy mm 20
BB R G MPa 0.8
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Fig.2 Mechanical properties test of NTTRIB
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Fig.3 The force—displacement curve of each NTTRIB
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Table 2 Mechanical properties of each NTTRIB

EHT il eyl
ﬁﬁ% (’ff&zfg EIRAAN  HRH fﬁrﬂﬁf)
1= 0.383 4.234 0.128 0.508
25 0.258 4.874 0.140 0.402
35 0.314 4.401 0.113 0.444
4= 0.324 4.458 0.113 0.455
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Fig.4 Structure model with new—type tensile—resistant

isolation bearing
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Table 3 Seismic information

WER b . BE WM
R 25 T (em.s?)  [AIFRs Fibifs
El Centro I 180 314.69 0.02 30
Taft I 111 -179.35  0.02 53.38
Landers I 0 170.87 0.02 50
Kobe JI| 90 -818.02  0.02 30
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Table 4 Test cases

T W AMER) Dk e (E g
1 El Centro 0.1/0.2/0.3/0.4/0.5
2 Taft 0.1/0.2/0.3/0.4/0.5
3 Landers 0.1/0.2/0.3/0.4/0.5
4 Kobe 0.1/0.2/0.3
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Table 5 Acceleration ratio of structure model under different peak acceleration seismic

JGEIE I8 GRS ¥ =
Fh{E IR, g El Centro Taft Landers Kobe El Centro Taft Landers Kobe
0.1 1.246 1.536 1.311 2.455 1.500 2.596 1.736 2.649
0.2 1.075 1.154 1.201 2.125 1.541 2.119 1.353 1.782
TE/EH 0.3 1.266 1.021 1.033 2.038 1.698 1.922 1.345 1.756
04 1.122 0.995 0.931 1.700 0.960 1.165
0.5 1.109 1.057 0.883 1.695 0.904 1.242
0.1 0.799 0.948 0.670 1.485 0.950 0.968 0.882 1.103
0.2 0.744 0.799 0.686 1.315 1.017 0.938 0.884 0.933
JRE/ETH 0.3 0.768 0.618 0.619 1.256 1.000 0.952 0.945 0.947
04 0.727 0.589 0.518 1.010 0.914 0.978
0.5 0.710 0.690 0.584 1.002 0.881 0.952
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Fig.5 The envelope diagram of acceleration under the

acceleration peak of 0.3g
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Table 6 The maximun acceleration of top floor under different peak acceleration seismic (g)

110 GES

525 H = o
j]ﬂi%g/g El Centro Taft Landers Kobe El Centro Taft Landers Kobe
0.1 0.167 0.149 0.135 0.243 0.180 0.244 0.191 0.257
0.2 0.273 0.247 0.245 0.425 0.359 0411 0.337 0.426
0.3 0.414 0.334 0.344 0.589 0.523 0.565 0.468 0.532
0.4 0.486 0.414 0.394 0.651 0.380 0.537
0.5 0.558 0.519 0.444 0.771 0.471 0.667

®7 AERNEHRAZENEEMLBRXE(EM . mm)

Table 7 The maximum story drift of each floor of isolated structure model (unit: mm)

o1 I B 0.3g I ITHEE A 0.4g
El Centro Taft Landers Kobe El Centro Taft Landers
5 231 2.46 2.61 3.77 272 241 2.49
4 2.68 241 2.35 4.02 3.54 3.17 2.65
3 2.11 1.86 1.98 3.23 2.79 2.37 2.31
2 2.16 1.83 1.99 3.19 2.86 243 2.25
1 1.74 1.60 1.65 273 2.29 2.01 1.93
MEEE 10.25 9.13 10.26 16.49 14.00 11.56 11.84
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Fig.6 The horizontal hysteretic curve of No.1 NTTRIB under different seismic save
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Table 8 The maximum vertical force of each NTTRIB

under different seismic waves (kN)

s bR RIS (B IR A

;/;*‘ El Centro Taft Landers Kobe
RN

0.5¢ 0.5¢ 0.5¢ 0.3¢
1= 10.83 10.88 2.12 13.75
25 8.22 2.39 0.73 3.64
35 8.60 1.47 1.21 2.60
4= 8.04 7.47 1.96 10.07
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Table 9 Mechanical properties of NTTRIB after shaking
table test
jﬂﬁfﬂ JERRRIEE, AR/ SR, Bl
P (kN.mm™) kN (kN.mm™)
15 0.325 4.515 0.123 0.458
45 0.278 4.394 0.105 0.407
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