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Analysis on vibration control of long span reticulated

shell with rubber isolation bearing

SHI San —yuan, LIU Zheng , BAI Jia —nan, WANG Shuai
(College of Civil Engineering, Hebei University of Engineering, Hebei Handan 056038, China)

Abstract ; Mechanical model of finite element of rubber isolation and reticulated shell is established,
vibration response of single —layer cylindrical reticulated shell structure installed the rubber isolation
bearing under earthquake is investigated by numerical method. The results show that isolation bearing
can play a good control effect on vibration of the structure, however, seismic intensity can influence
the energy dissipation capacity of isolation bearing, energy dissipation ability increases with the in-
crease of the earthquake intensity in maximum range, under the effect of different seismic wave, the
vibration control effect of the isolation structure is different; in addition, the vibration control effect of
the isolation structure is the best under the seismic wave of EI Centro.

Key words: rubber isolation bearing; long span reticulated shell; elastic — plastic analysis;

Vol.32 No.2
Jun. 2015

vibration control

HETh el 7 2 7 45 R4 10 B il R R R L, A
HEAil 55 bR A R 3 IT, 38 i HE SO S A Ml AR e
B DA LA R SR R — A Ay A
PRl oA e gm AT T AT AT i MU, S
e P A B AR AR 4 < AR S e B = i 3l X
S B R R AR

SRR R R R EE N T2 R R
Fe— Lo i B B £, W
FEAM R T A R AR A3 () R AR — R B A
YA TR E S SO R AR, B R
FASH T 5 T AR | 7 JRE O A, 45 ) B
2, BJE P B, £ M= P B kAR R A R

78 H#A :2015 - 01 - 06

BT RSO R FE 9 5 I R A T AT A
0 Ao 72 S J o T e 2 ) ) A sl 4 SR

1 g3

1.1 BERRE X EW N FEE

OIS A I SRR R e
PERETRD X2 AT Wen i 0] 468 70 55 = 28 0 4
T AR Wen — bone 5575 AR 1D i
PR S 122470

2 PR [0 b 5 A T, B 72 S8 18 7K - [l
BIF N

F=rek-d+(1-r)F -z (1)

EFERBN =0T, (1959 - ), 5B LR s N, 2oz, Wi as i Ale 205 AT



F2

S =R  FRAR SRR RS E e iR sl il 20 B 37

2ot i RS W S e R 1 AR ki
W J3E 5 d— Il 72 S P 1 85 1) 28 0 5 F,— it R 9 52—
S e AR R P B BT 5 AR T R =t
z:k{d(l—lél”‘“)
a, o dz <0
A exp— K T%T 1 B HE5L.
1.2 BB IR E SRR M o= g SR R
VB W S I W S G M RS S B R
M X (1) +CX(1) +KX(1) +F=M X (1)
(3)
M, €, K— o128 [0 575 25 H 0 24 5 0 46 1 . 2B
JESHRE AN EEAR RS X (1), X, X (1) —H M52
5 g O R R O O R R I R R I, F— 1%
P B 41 S A 4 1 5 TSR, X, () — b S ()
I

1.3 EMRESY

ARSC A FH B2 R T WSS SR & 1 TR,
W5 A 60 m, 2k 47 18 m, 52Kk 150 m, &
PR 0.3, R Sk 1.0 kN/m®, W72 454
BRI A KT R B D325 x 12 mm [BA945, 1145
FELLFE R B A2 1 200 mm (49 775 TR 58 + R A
HEZR 238 18 R ~F >4 300 mm x 800 mm , Z5 44 SHJE
9 0. 02 5 75 [ 52 45 P A G 15 i P 78 S B8, 7 Ak B4
LS, b, B RE AR TS50 K
SEMINEE R 4 000 kN/m , JiE ik J5 W R 800 kN/m
IR S R 770 40 kN 2 W3 R 3 x 10° kN/m,

dz>0
} (2)

5ATF325%12
g
=
/| #300x800
HD1200 g
=]
| 60m )

2 RS

JEZEF SRR 4 R 10 BrSi A5 my JA 0 n 2k 1
I, AT LA Y, BEE TR = SRR Y 9 5 ¢ 25 4 I 4
i F IR S S B T A A ) B S G, A 5 T B
WA 22 i 38 DR W B8 ek s A B o AT AL, o
IEa S G A Ry A DESI A S o g A
3R 30T T 37 3t e A B, ke S 4 g A A 3
PRI 5 [7] I 25440 1 4 Jo] 300 1) 3 4 mT LA S350/
SER AR

3 RESME RBRENEH S

3.1 AEMERE TRELEMRI

T T T R i B X B 7 S e ik = P B Y
S, B TR I AT MILEE , I 76 J2 5 A 1) 7K F- W1
FEAR R, R 1) K- b 5V FH 6T I 76 =2 56 5
MV AR /DN, 5 I 4 T A ] K SF- 55 5 ) R AR .
AL H] 1940 4EfY EI Centro {17, 7K P-4 (R fil ok 2
AT 0. 1g.0. 2g.0. 3.0, 4g; b 7= i W)
N, 16 ) W o 2 A B A KT ) 1Y 0. 65 %, 4F
B4 30 s,

22 G T AEAS [F) b R 0 B I 5 45 4 45 Bk
Bl [0 2R 00 W R R AR 5 T 2 ey T e
P2 FELEAG AN [R5 8 (5 S B E 2 (a) R )
FEAFI MR T =, K3 2 th 7 0.1 g
50.4 g WE{EINHEE T, 5045 F4 R 2= S 08 i) i 14
Ji-fitethd. MIE 4 FTLIEH

®

BI1 B AT P S A A AR R

Fig.1 Model of single-layer cylindrical reticulated shell structure
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Tab. 1 Contrast of the cycle of structure installed the rubber bearing

S FI L
1 2 3 4 5 6 7 8 9 10
Tois 1.36 0.81 0.56 0.50 0.45 0.38 0.33 0.29 0.26 0.18
VR Al 3.13 2.53 1.89 1.52 0.70 0.29 0.18 0.16 0.14 0.13
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Tab. 2 Reduction ratio of

peak response of the structure
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Fig.2 Vibration response of the shell structure under the different earthquake intensity
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Fig. 3 Force—-displacement curve of the rubber bearing of the reticulated shell
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Tab. 3 Reduction ratio of peak response of the structure
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Fig.4 Vibration response time history curve of the reticulated shell structure
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