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Seismic Response of Spring Vibration-isolated Foundation for
Turbo-generators and Associated Spring Deformation Analysis
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Abstract: A finite element model of the spring vibration-isolated foundation for a turbo-generator
was established by using SeismoStruct for time history analysis. The frequency, vibration mode,
seismic responses, inter-story deformation, and spring deformation of the foundation were ana-
lyzed. Results show that the natural frequencies of the spring vibration-isolated foundation are
lower than those of common ones and the vertical frequencies are far from the working disturb-
ance frequency of the units. The spring vibration-isolated device can reduce the acceleration
response of the bedplate under an earthquake and redistribute the horizontal earthquake action
according to the stiffness, thus ensuring the maximum seismic capacity of the column. A numeri-
cal simulation shows that the foundation design meets the standard of the Code for Seismic
Design of Buildings in China and achieves the goal of spring vibration isolation. Overall, the foun-
dation design is reasonable, safe, and reliable.

Keywords: spring vibration-isolated foundation; frequency; spring deformation; SeismoStruct

model

Yris B #3:2019-07-28
HEEWMAB dbF T KFEHFFERRAA B F I (XN012/072)
F—EEB/N L HA986—) . F A YRR, 32 F L5 PR S W AE R M ST A T/E . E-mail:andong@ncut.edu.cn,



542 % 4 6

BE R VR I O L T I T % A B O 4 1445

Ptk A R th s g it b R B A% e © A it
40 UL BE AR IZTT .20 20 DHLA AR I8 A
ZHLAMERIF " . KRR BILA R AR E
BN 4 . VR R B R SRR K HLAL Y 2
F IR ML Al 6 7R HH BRI & F e 1 IR I 2R 32
EHL B Iy far gk . B et B AR RIHLLL T
R K 2P VR 5 & AL AL A (AN ATk
T 2 A 25 Hz W35 17000 %6 5 5 0 HE 42 3L fit
18 18 i) BE AT o B2 5 By e A ¢ R VRN AN R F L
Hizft.

Y /I YRATL 32 il b 75 0 B A R AR SR . — R B
R ESF B oM — R R SR R BB )E . B B AR L
O BT R SR R IR R AR P LI R X i,
T 2RI BLE UK SRR AR B R 5 R R AR
RHLALIE A [ A 5 I R S A TR S ) A
Z ABALBRYEHLIE 5 38 17 J5 09 S0 43 87, A 3R St it
BT B EOL I B . B N2 T KR
A% HLH B 5 (7 P 560 55 Bl 4% 35k el T SR T 5T, EAT T IR
TRk e AT R I A B R S T A, B
Bl A T 3 A S BB feT s R i i ek 7 B AR
PERE  AE LRI SHRERT GFEEE R R
AN TR BRI 0T A5 3 T A G 0 4508« 5 B R 3 Al
A DA R AR TR LAt 1 6 A 050 2%, ff 1 BELJE 25 42 55 1Ak
F P HRE IS R8N R R N . A AT Ny
HRRR RGN B S 0 RO AT T A BR T b, K
S BELJE W R T LA 5 4 3R G Y SRR R TS L 0
D TAESER TN B S IRA LR, Rm 5 X 3
FEl 1 5 2R FH L35 o S ek A 0 R — 302 LR AT T
FEAl Y AR A IR B4 A A B A K A — R A
TIF S o 235 S5 3 T 9558 5k il %) 1 1) 4 — R/ T2
AL B T AR, B B0 09 3 ) R Pk 5 5 il
AT L R AR b 72 A B 5 A 1 o sk 38 g 5, HL A R 4F
18T 5 1 e LA A PR R v ) L B T
PG 7 I BB I AT AT TR R R A LA
5505 O i A 1) A A K 0 AT 5, 45 2R B S I R
LB AR R TSR 0 B R T BE L LS 25 X 25 4 B2 H
(2 = R T 25 K BB e RE i B2 5 s B 1 R D T
5RO TR B R AR T AR R 4 i A G 4
W R T ARSI A 25 Hz B9 2 ML R F 50055 2L ik 2
FER Ty e Bt . R RS AEARGY T M mh 3 1 ke i
PORIREEH B e iR AU I B § Y N
LR F B ek, 2 A B A T R 5

IR PRILRNEE G R 2050 5, BT TWR G T 90 5 B Pk
LT X b 28 4R Bl R A R

Xof 58 S o R B il 1) B8 0 M RS L e
LI S E A A D, Z 8O R 8 1R R IR AL
MR BH e S HEAT EAE, AR SCS% R Seismo-
Struct X B Al BEAT B FEAT A I 0 45 R 1Y HT
PN ST SR A Y AR AR IR, DU IR B TR A H
9 IR il e i s Z RS IE FAb TS . I HAEH W S
55 B P AR L G0 v 0 B 2 AR K
A LB RMHEAT AT . U H R 50 SR R BL il 1) 37 R
T it 0 5 o AR e R i A Bl ) R 1 2 R R
WU A AL ER ] 2 B T B ST .

BET e, AR SCAY R BCELASE U0 A9 O 12 F 5T R B
& L MILZH B 4 L A 1 LR PR RE L e AT F R
R0 BT A 2 BE Al AY A0 AR BY L B S A AV AR
7 75 1) o R O R S A R 0 BT F S VRO A il
FIRy 7 W 1 R AR AR B A R R R 1 RE
WA, iR S i B AR BT 4R 4R 2

1 EEER

1.1 ®Egit

A SC P BF 5 PRBIL R o i B il ) RSk Sk
16, ¥ P 55 0 o P an 18 1 s . A AR T R
B P 4 B I EE B T 3R 1
1.2 ARTEE

SeismoStruct & % JEABHF LA AR 22 P 1Y 25 44
MR RV IR Y . AT 45 A I R AR A I AT
e L RV 7 BRS80S SR 16 ] — B, A9 57 TR B
+ A<M 56 F 4 R 3% AL Menegotto-Pinto #6717
1l Mander JF & P A R RIS 23 i) 5 SO A7 1 il
Y B AL R . R AR R OT R B T AR Y
infrmDB 7T , # [ £F 4E > F0H 150, R H & Al B
Je  BHJE by 0.05, R RS &R Link oA
LR MEA Y, 43 ) 4 IR UG v B I 4 A M 8 R RO
KA Ia] 55 8 ) W, YRBL I Al Y SeismoStruct B
BE 2 s,
1.3 R

AR H BT TE B B 2R S VRS L vt A A
HE 0 1g B A —4, a1 2%, %M
N LHiZ % . Imperial Valley (3£ E,1979) 1 Alaska
(3L, 2002) (1 M AL IR FE 0 5% . AR B By 2L K A
b b 7 o S A ) (R O VILBE 52 B e R Y
WA R B RS R A 1Y) b R O B N UL T 3, AR
i A b 5= i K AN ) 5 1 8 T 43S 6 R (R 2)



1446 o TR 2020 4
9229
J¢
C, C, c,
e I o | I AN
3 Bl —F
E 5
s 1) ==
NE g~
- gl —~
- E e DM@ 0lTe/ ™ >
200x250 250%250 250%250 250%250 250%250
3.200

(2) “F i

1434 1376

200 250 250 250 250 200 20

| 9106
) (b) Ik
A1 #EATFHAINEE(RTEL mm, 475 E42 m)
Fig.1 Plan and profile of the foundation model
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Table 1 Stiffness coefficient of spring vibration isolator
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Fig.2 Model established by SeismoStruct and section mesh
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Fig.5 Displacement time-history curves under earthquake
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Table 3 Maximum values of seismic response
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Fig.6 Maximum values of displacement at different location of foundation under earthquake
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Fig.7 Comparison between displacements of foundation deck and column top under earthquake
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Table 4 Spring deformation and displacement of foundation deck (Unit:mm)
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J5 1] i 5= T.M Cl c, Cs ce Cs Ce C
ANTA 1 8.09(25%)  7.19(22%)  5.50(17%)  5.45(17%)  9.20(28%)  9.86(30%)  12.47(38%)
M Imperial Valley 2 6.45(26%)  5.62(23%)  4.57(19%)  4.53(18%)  7.48(30%)  7.70(31%)  9.90(40%)
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