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Fig. 1 Plan of prototype structure(Unit: mm)
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Tab.1 Similarity constant of model

o . - L HE
B Yy P AHABLE FR T ——
LA ‘JL’:\E?Z S, 1/12 1/12
Ko S,=S, 1/12 1/12
LR E S, 1 1/4
[ 45 b 2% ¥ o S, 12 1
MARERE B4R, S,=S,S’  1/144 1/1728
KERN T o S, 1
TR Y & G S, - 1/4
Il B % S,=S.S, 1/12 -
b Pt ] 7 S=S/'S,”" 0.288 0.288
TR B a S, 1 1
A f S,=1/S, 3.472 3.472
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Fig.2 Model design drawing(Unit: mm) B3 R AR (A7 s mm)
1.3 RBLEREEES Fig. 3 Design drawing of pile cap and pile foundation
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Tab.2 Specifications of isolation bearings
B CURPIE S AN i 33 o JEIRATRIE/  JEMRJERIE/  ER AKCFRIE/(N-mm ")
MPa JE i (Nemm ') (Nemm ') JI/N y=50%  y=100%

LRB70 0.392 1.6 mm X< 10 2 2mm X9 2 1071 89 160 103 91
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Tab.3 Physical property index of soil sample

pragiss Al 3%

R R /m (iiﬂ) iﬁf
W+ 0.3 1760 8.54
Bt 0.4 1800 36.28
-+ 0.5 1910 24.71
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Fig.6  Test soil sample
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Fig.7 Soil compaction
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(b) Interlayer isolation structure (Soil foundation)
B9 A s I A Rz . mm)

Fig.9 Layout of sensor measuring points(Unit: mm)
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Tab.4 Parameters of seismic waves

ifff R N % g’iﬂ r (;A/ I;GGZ\/ Tr/s
1 El-Centro 6.95 6.09 0.348 0.11 0.76
] 2 Taft 7.36 38.42 0.156 0.12 0.74
3 TCUOLK3E 7.6 5.95 0.230 0.18 1.06
. 1 TCUO036E 7.6 19.83 0.14 0.43 2.89
ﬁi 2 TCUO63E 7.6 9.78 0.18 0.24 2.25
3 TCUIO2E 7.6 1.49 0.30 0.31 2.04
1 ILAOO4AN 7.6 88.89 0.06 0.41 3.07
L5 2 ILAOSSN 7.6 90.30 0.07 0.35 3.18
K
3 ILAOS6N 7.6 92.04 0.07 0.48 3.70
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Tab.5 Working conditions of test

e g 2R K T

, T 7
b 2 A - PGA/ g - Yy mdk
) a Jkuh A
0.1 Al A2 A3
JZ ] b 0.2 A4 A5 A6
0.4 A7 A8 -
R i
0.1 B1 B2 B3
PiZ 0.2 B4 B5 B6
0.4 B7 B8 -
0.1 Cl1 C2 C3
)2 () R 0.2 C4 C5 C6
0.4 C7 C8 -
R e J2 b 3
0.1 D1 D2 D3
- 0.2 D4 D5 D6
0.4 D7 D8 -
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Tab. 6 Constitutive parameters of foundation soil

= &5 | =3 3R EE 7S o
G JERE/ FPER &E/g) R L NEESE K1/

m  im/MPa (kg'm /() MPa
i+ 0.3 25 1760 0.3 26 0.001
it 04 10 1800 0.4 15 0.015
w4 05 60 1910 0.3 31 0.001
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Fig.10 Finite element model of inter-story isolation structure
on ground
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Tab.7 Natural vibration period of structure

FHRFE 1/ s
PEER e MIERR gy EERN
e = Y
RN X (E 0.175 0.462 0.240 0.476
HHAE 0.170 0.470 0.229 0.487
W 2.86% —1.73%  4.58%  —2.31%
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Fig. 11 Experimental and numerical acceleration response

comparison
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Fig. 13 Amplification magnification factor of soil
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Fig. 14 Fourier spectrum comparison

F P& 14 43 A7 AT 0, b 7% U 2841k 20 65 i A A
)5 MR e T B R, EEERB N
P, i 3o 0 R D 014 v A A3, B SR 43 v IR A
Oy Zoad b b uE R T, b I AT A 1 B A
3~6 Hz Ay 1% (5 15 2 34 58 , 11 8~30 Hz AY 1% (5 I & 0
AN HE 2B AR AT A U T R SR 0 R U 1 8 L
TS AE 0~2 Hz (9358 475 B oK 385 38 Hb a2 0, BAy
E SRR Tl ROl ) R Ry AR A
B

2.5 AEMEE 25 A i R e A 4 A

K TPt 25 R Pt R L 1% 25 A ) 8 AT X LR

I3 AT, BIF 5T SST RN X 25 3 1l 7% 2l A S 3] 752 3
N JZ 18] B 72 45 44 04 3l g w8 R e LA

R 53 A b 52 A5 A 1 D AR 51 A M R BN i
LE NS

A,

o=(1—
U

)X 100% (1)

A B2 45 R B4 ) IO U {5 A S Xk B2 T 7% 445
g F W 7 (L
2.5.1 B ik JEea u

A [ 3t 7 A T M R - S e BN TR DA
NI JRE I AR 2 A 3 2 sk R ML,

a
Azi
a

(2)

P ag SRR 2 0 T O U A 5 @ Sy 5 R R RS i
J3E I o U A

e 3E K b R B R W | P S A A A
J2 IS B R AT B A ] 15~ 17 iR .

7
6 -
5t
i
£ .|
2 -
1 =
0 04— ——
0 0 1 2 3
NS FEE TR A HA 3 FEE TR A B
(a) 0.2g (b) 0.4g
P15 ok B i Ok 3 4 (Rt e g 51 )
Fig. 15 Floor acceleration magnification (Under near-field
pulse ordinary ground motion)
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monic-alike ground motion)
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Tab.8 Comparison of interlayer displacement damping

ratio
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It R b R R
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6 73.17 58.32 63.59 47.56 67.05 47.90
5 76.33  62.78 65.31 49.97 65.86 53.50
3 47.72  37.72 43.55 36.57 42.74  38.65
2 49.51 39.51 44 .88 34.11 38.51 35.44
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Tab.9 Comparison of SSI effect amplification factors of

interlayer displacement
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3 2.54 3.03 2.78 3.12 2.96 3.17
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Shaking table test of inter-story isolation structure on a soft interlayer
ground under long-period ground motion

WU Ying-ziong', CHEN Jin-yang', FANG Hongjie', SHI Jian-ri*, XU Li-ying’
(1.College of Civil Engineering, Fuzhou University, Fuzhou 350108, China;
2.Fujian Provincial Institute of Architectural Design and Research Co., Ltd., Fuzhou 350001, China;
3.School of Civil Engineering and Architecture, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: Long-period ground motion is easy to cause strong seismic response of isolated structure, which may be more disadvanta-
geous when considering soil-structure interaction (SSI effect). In order to explore the influence of the SST effect of the weak inter-
layer foundation under the long-term period of ground vibration on the dynamic response law and shock absorption performance of
the layer interval vibration structure, the numerical simulation and vibration platform test of the single tower layer interval vibration
structure of the large chassis on the rigid and soft interlayer foundation are carried out. The results show that the soft interlayer foun-
dation has an obvious amplification and filtering effect on the input ground vibration, which is associated with the peak and spectral
characteristics of the ground vibration. After considering SSI effect, the natural vibration period of the structure is larger than that
of the rigid foundation, but the extended period multiple of the isolation technology is lower. The SSI effect enlarges the accelera-
tion response to the lower chassis and the diaphragm, and may increase or decrease the acceleration response of the upper tower,
depending on the type and intensity of the input seismic vibration. After considering the SSI effect, the seismic response of the iso-
lation structure under long-period ground motions is stronger than that of ordinary ground motions, and the damping effect becomes
worse. In particular, the displacement of the 1solation layer under near-field impulse ground motions exceeds the limit, the damping

effect is poor, and the system fails.
Key words: long-period ground motion;soil-structure interaction;soft interlayer ground ; inter-story isolation ; shaking table test
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