%39 K% 2 r REHR L ;R E LA Vol. 39 No. 2

2017 % 4 A Journal of Civil, Architectural & Environmental Engineering Apr. 2017
doi:10. 11835/j. issn. 1674-4764. 2017. 02. 009 [=]; (=]

Moy

18 MR AT F IR ah & i SR A

BR— L, BB, L. 2 FN, 24, T3k,

(AR IRE TREREMZI. R 650500)

W OE A THEZRN AL, FEZHEREDNERN TR SGKEFPRALEHNBE ZG ML, T
MR EMGEERATEARARL. A FRSERELEH . REZEFHMAT EHL5F
MAFT . OB ERER BRI BELARKRLEAET MRXEAHELE, AR ST RBES
MBREE R, EEARTIAEN, AT HF R E, B FERMAEDIEHBHAT HELA RS
BRI, AEREALFCEN. MG HTREEMEIF ik B R E BB FIHHSEEE M
AR T AR TR & XA KT,

KR FRRN;BEE; ML MME ;RS S

HE4SERE . TU3S2. 1 XERFRERD : A NXEHE:1674-4764(2017)02-0065-10

Simplified method of isolation layer in shaking table test
considered three-dimensional seismic effect

Shao Yifan , Lai Zhengcong , Pan Wen , Wu Kechuan , Lan Xiang s Yu Shige , Ma Jian

(Institute of Earthquake Engineering, Kunming University of Science and Technology, Kunming 650500,P. R. China)

Abstract: The method of that isolation layer of prototype structure simplified to model structure in shaking
table test was systematically researched based on equivalent principle, similarity theory, and considered
three-dimensional seismic effect. Aimed at isolated structure in different aspect ratio, complete equivalent
and part of equivalent simplified method were proposed. Equivalent of isolation layer, model’s parameters
of isolation bearings, coordinate certainty, similarity theory and so on were included in the method. the
method was verified with shaking table tests of isolated structure with different aspect ratio, and combined
with finite element numerical simulation, Theoretical derivation and numerical simulation were certified
that the simplified method possessed well accuracy. And within the error allowed, the same dynamic
characteristics of acceleration, velocity, displacement of isolation layer before simplification could be
obtained. Therefore, the method could be used in shaking table test of model design.
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Fig. 2 Arrangement of isolation bearings

Fig. 1 Three-dimensional model
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Table 6 Coordinates and parameters of rubber

bearing in shaking table test model

I 7 445 /mm EROKRIEE /% ) W RE/
ETRE X; Y, (kN*mm ') (kN+mm D)
1 22 —238 0. 86 2 736.70
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Table 7 Parameters of lead rubber bearing
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B (kN » mm~1) B /(kN « mm~!) X; Y, (kN mm™1)

LNR1000 2 4 000 1. 20 1 —1 143 7 926 9.30

LNR1100 6 5 000 1.45
2 11 762 —2 349 9.09
MR BRAZ T Ak T R AR DA BT 2 Py R R ST ’ 10667 o 916

AR AR B (XY ) (XL Y ) K K VK Kegs s
Hope i B brgh Ik sh & RoF 50 T 0F A .
WIRE S B IR 4. 2.1 TR i, W3R 9,

4.2.3 Tt
1) 307 7 TR L T RE AR 4R 8 2 U 4%
PE R AR AR AR (1) ~ (6, 555 B 15 o AL T
“fjﬁffiiw SERUATRI LG, WFE 11, S5 RRE 0T, 0y B A
5 AR 26 R A5 26 46

I 7 AR/ mm EHOKERI 1% 1) W B/
11 FIREN
G X, Y; J&/(kN e mm™!') (kN +mm™!) & FRREX
Table 11 Error comparison in equation
1 Xi Y, Keq 20 200
2 X, Y, Keq. 20 200 Jr » » o
. 75 Vi A iy B2/ (%)
3 —10 667 —9 412 Keq.3 20 200 Y
L 108l 4788 9.18 20200 1 —9.456 1X105  —09, 402 8X10° 56. 71
5 6933 —10 412 9.18 20 200 . .
2 1. 325 3X10° 1.332 5106 —53.33
6 39033 9 458 9.18 20 200
3 0 0.058 9 0
e . f g - " 4 0 —0.004 1 0
BEHEMRA T RRAE D, B R RA FRIR ) )
T T 5 8.766 310 8.766 4X10% —0.11
T Z ; & = o ) ]
Tz, $A9 D RO A P e 6 7.629 7X 1019 7.629 7X 107 0

) BAE B XS L. T8 R AR AR T 43 A
SAP2000 , T: 4 — 4% i1 5= I AE S i A Bl o X 55 B 4%
: ] : S R0 4 A b 52 e 102 43 T K 1T Ak T 5 TR AL S 25
R ; i 32 3 O R PR O R S B W HE AT L. A
I Ax ; Bk N 1940 4 El Centro-lmp vall lrr #1 & El
Centro & ¥fic sk . 15 i b A8 45 A 4T 2 — S0 B X b
oy WLIE 9,10,

B8 BUERERGES P 910 234 o 17 A T BT AR Je b 90 4 A i
Fig.8 Arrangement of isolation bearings after simplification i 2k Fe A — B, 5SRO FEXT L2 SR G
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Fig. 9 Response comparison of structure’s X direction in seismic wave
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Fig. 10 Response comparison of structure’s Y direction in seismic wave
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UL R EL S, S 2. 18, J ik B AH B bE 4 &R %k S,
1. 4315, JUe] RO AL E 0] R 1/12.5,

H 7 R CO) Fff A5 I B2 AH AL LE 151 22 %k

Sk = S,S.Si = 1/50
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Table 12 Coordinates and parameters of

rubber bearing in shaking table test model

e 7 AR/ mm EROKFRIEE /% g W R/
i X; Y; (kN emm™") (kN+mm™)
1 —91 634 0.19 404. 00
2 941 — 188 0.18 404. 00
3 —853 — 753 0.18 404. 00
4 —865 383 0.18 404. 00
) 555 —833 0.18 404. 00
6 315 757 0.18 404. 00
5 #Hig

A 5 4 28 5% A A 75 3k A 20 45 R TR AL T i
X T 2R o 7 TR TRT A Dl R 45 4 B R R o A L T A A
FAIX AR IR AT

1) 0K BT A i B 7 #8158 0y A T) W RE 2 5
i A7 Ak T -5 1T A i Bl 7 S8 A1 B B ) 9 2 S 28

2) fai A 77 1 A5t oy A5 A B 07 S AE A5 3P 15 7
e BT

3) T AH [ M 7= i 8 T » 7 A i 5 BT A s
5 KA W) 1 fhy £ BEAS — B

A4) T AL J7 ¥ Hh TR i X A R i £ 5 A T
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