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ABSTRACT

Scientific community agrees about the fact that base isolation provides interesting solutions to minimize the seismic
risk. Reliability of such a technique is nowadays proofed by a large number of applications like public buildings,
nuclear plants, bridges, etc. This paper reports the results of performance verification tests of the base isolated RC
building with the laminated rubber bearings which is manufactured by enterprise in Korea. The shaking table tests
were performed using a three story model scaled to 1/3 of the prototype RC apartment building. Several major
earthquake records were scaled to different peak ground accelerations and used as input base excitations. Especially
in this study, effect of earthquake characteristics on response reduction and effect of the intensity of excitations are
studied. Through the verification tests, the validity of the applied base isolaion device and the response reduction

effect against earthquakes are confirmed.
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Table 1 Summary of scale factors for modeling

Quantity | Dimension | Ratio [ Quantity | Dimension | Ratio
Length 1/3 | Moment L} 1/27
Stress A 1.0 Period | m¢®L;°* | 053
(11%?::) L’ 19 | Time |mL;%® | 053

Stiffness L, 1/3 Acc. L2 /m, 1

Table 2 Comparison of the natural periods of
prototype and scaled model

Period(second)

Mode Prototype Scaled model Scale factor

First 0.119 0.059 0.50

Second 0.060 - 0.037 0.61

Third 0.050 0.026 0.53
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Table 3 Specifications of NRB

Name of parameter Symbol | Value
Overall diameter D 200 4
Diameter of steel layer Ds 184

Overall thickness of
rubber layers Tr 128

Number of rubber layers n 16
Thickness of rubber layer| tq 8
Thickness of steel layer Lsi 3
Thickness of end plates te 10

Overall height H 193

Table 4 Loading condition for vertical stiffness tests

Stress Vertical load | Ratio of amp. | Vert. amplitude
o.(MPa) P.(KN) AP((%) P(KN)
80 25 +10 22~28

Table 5 Loading condition for lateral stiffness tests

Stress Vertical load | Shear strain {Hori. amplitude

o«(MPa) P.(KN) ¥(%) &(cm)

50 6.4

80 25 £100 +12.8
a7 W FX(NRB)E, WA 93 2do Hil ¥ 53
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Fig. 4 Test results of the 1/3 scaled NRB

71719 e meste] W IMPag 7IF2E +10%
9 A2 Fstgon, k5 242 Table 49+ 2o,
& 73 WS 98 AEAEAEE AAEY

02 QHa5e 847 AeelA Table 5% 2e AE
o 2oz Wle

A8 A1 & EAe NRB 19 o|8 E42L Fig 49
yehiglon B A8 289 4789 NRBol st Alg
A3E Table 60 YERASIT

NRBY 47L& Fig. 4(a)¢ Table 69 Yehd e}

Zro] dubx o oA H o|HEAS Yehd whH FHA
L AAHY 0MPag ZHEAI7I ¥ AdHE 50 %elMe
oAl ZH S AU = Ao Yehtou 23 g4
v} ot=wo) ko g MhAE o] 7o wel gAA
o7 FHPA | Askle a4 YeRiAh ol

g

977



Table 6 Performance of the 1/3 scaled NRB

Specimens Verti. stiffness| Hori. stiffness, Ku(KN/cm)
K.(KN/m) ¥(50 %) ¥(100 %)
NRB 1 2567 2.25 3.08
NRB 2 3486 2.41 2.01
NRB 3 3207 2.58 1.63
NRB 4 3361 2.42 3.54
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Table 7 Summary of test results

‘/vh {00, CC.
rq | PGA (%) |Roof arifuse)| (%=
@ T T e [ @ | e [ on
0.06 | 011 0.03 0.30 | 0.38 2.53 0.62
0.12 | 0.21 0.04 | 041 0.51 2.34 0.43
oan 1020027 | 0.08 [7067 | 084 | 201 | 045

030 | 038 | 0.10 | 091 1.09 | 191 0.40
040 | 050 | 0.14 | 1.11 155 | 1.92 | 041
050 | 066 | 017 | 141 | 2.01 | 206 | 040
006 | 012 | 0.02 | 013 | 029 | 278 | 045
012 | 019 | 0.04 | 028 | 0.31 | 220 | 040

San 020 | 024 | 011 | 032 | 091 1.77 | 067
Fernando| 030 | 043 | 017 | 079 | 1.72 | 227 | 0.68
040 | 062 | 024 | 088 | 261 | 245 | 0.67
050 | 077 | 029 | 096 | 3.27 | 232 | 0.65
006 | 008 | 0.03 | 012 | 015 | 163 | 063
012 | 015 | 0.08 | 025 | 048 | 1.76 | 0.74
Loma 020 | 032 | 011 | 041 | 072 | 238 | 0.6
Prieta 030 | 044 | 016 | 058 | 142 | 203 | 0.62
040 | 069 | 020 | 077 | 1.97 | 253 | 058
050 | 079 | 023 | 0.83 | 219 | 238 | 055
006 | 007 ] 004 | 0.78 | 214 | 150 | 0.75
Mexico | 0.12 | 011 | 0.07 | 1.04 | 399 | 1.20 | 0.67
0201 016 | 012 | 1.80 | 3.98 | 0.99 | 0.67
* (1) base fixed, (2) base isolation
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