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Dynamic Property Evaluation of Control Equipment using
Lead Rubber Bearing

o} 3 A* CANE e A g FA
Lee, Kyung-Jin  Kim, Kap-Sun Suh, Yong-Pyo

ABSTRACT

In these days, The base isolation system is often used to improve the seismic capacity of the
structures instead of conventional techniques of strengthening the structural members.

The purpose of this study is to evaluate dynamic property evaluation of control equipment using lead
Lead Rubber Bearing.

In this study, a base isolation test of seismic monitoring control cabinet with LRB(lead rubber bearing) was
performed. The cabinet will be installed on access floor in MCR(main control room) of nuclear power plant.
Details and dynamic characteristics of the access floor were considered in the construction of testing specimen.
N-S component of El Centro earthquake was used as seismic input motion.

Acceleration response spectrums in the top of cabinets showed that the first mode frequency of cabinet with
LRB(lead rubber bearing) was shifted to 7.5 Hz in compared with 18Hz of cabinet without LRB and the
maximum peak acceleration was reduced in a degree of 22 percent from2.35gto 1.84 g.
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- Frame size (Girder : H 150X150X7/10, Beam : H 125X125X6.5/9)
- Steel lumped mass 322](Nodal mass—x, y direction)
- Access floor size (Support : D61X6, Stringer : B50X30X3, Brace : L60X5)

- 342 -



E 1 A42 B2 47

Mode 2 H A% (Hz)

EEZAE(%)

Bl 12

12} 22.58
2z 40.29
33} 54.62
4z 58.91
5z 59.0

81.95
15.66

TR-Y
TR-X

(a) 13} 2=

(¢} 314 2=

2exevicaien
siEntIm gL
eosgmucy
SERIEAIS
5w
waTI Yasath
iy

PRnTYey
nmn

2 o oovos
P

P Rared

Boas 3
i kORI
W e

oars sxsarcra0r

VEaRg g IoE
xiegouz

da

(&) 5% »=
a3 1L dAAA E20]

~ 343 -

i wsocxsrst
VEettion A

e

Bate_casoryzea
“rr-smacrion

Lf.a
(b} 2z =
| e
}_rovrpacaiay
iy

rarguneer
\wrenesie
12 2agren
warona rensan
)
vwir

ewn ¢
[y
w27 dcws

sann: sy
“vimothOG
¥-5

du

{d 43 2=

231-PkANIR
FSSsTiom ODX

aeavover
IEYELLEESy

Fainar p5rLen

a1y
o.01674¢
™
o~ o.g00000
¥in 9 8ooos
st 000028
o ospvon
W 0. omuse
#- o.om

fou B
b TULL RN

VN pTINET o

£




3. AAF AR B+ N

(b AEA A BH

AAE AT H7Me A8 AEdd HAE AGA AdEs 29 29 BEAHS Az, AA
5T ARAAE 495t X9 245S 3 39 BASY] Ao Aot Aed BEde 1H
AFdolx, d9 AAM 7t&EE MM E dRsTh

et AA R dolg A7 7lersde & 29 2o

2 A5U AZAN 7EA%F

71 7] 71e AL
0 AFE : 1% (Uni-Axial)
O_:i.q]ﬂ g : JE SM X A2 3M
O HYz 22k 300kN
S O Stroke ° .+ 100 mm
o7ld &x : 500 mm/sec
O AR 7IEE: 1.0G
= O Channel < :32c¢ch
g ol E == T
el 1T 741](; d O Max. Hz 5,000 Hz/ch
(MDT 100) O Max. Mem. : 160 sec with 100 Hz
k4l Position Sensor | O 2 ¢l C5949
Z1E T AA O A|ZA} - Bruel Kjar

TARTNET

il
Iv
. ;‘
4

oy 2. Ao Ard AFd HA) AG= 2Y 3. AE el AXE Ao sAu
(LRB A ))

Auldel S8 AZes] fokd 29 4o A AAY HEE AN E A UH AA = Fzold 8

70, 8+4] Position A A} 2 87 A x| s+ A ).

- 344 -



|
i3
(hidink f
LR
e
)
@ ¢ [}
_jL
: QTLI !
— 1
! !
i
[
i
{
S

28 4. ZF&%E A, 3814 Position A A $X)

g ANE ARANE s FRols ¥ EAY ¥ 44E AAsS WFW AFL 53
sk o,

() Al

ARNE AT FANEA AHEF AHEALL 1949 El Centro FEUE (Y S Fx)o
2 HYAREES 03g2 Qs AMF ARAA FF g AQRE FESH NS
FastR

AU £ AdE w887 2o 15 FE JEE AY AYE Ao AdE AQAAY
ARNE gEEde FPsdd

() REY 4% AFEE /ISE A8 24 H3)

Agde BE 7t&E AQLXE ZF37] A8 El Centro A G5 48 7H5E A9
s e vtHHoRHE SARA(IY 4 ACCH)E THEEGE Hlustd AW FEEE
o #Hrkg A 2@ Sol JEhd wiek o] gHATS AFE TSR gl 2
A oulnd F dANFoRN AEd FR MEE ABEFE BIAAT

-

’ 0.25

onf ~—— Actual Base Motion - with LRB

0251 020 ~—— Actual Base Motion - without LRB

020 0.5

0154 0104
_ 010 B
=] 1
= 0.05
§ 005 g

000 000
3 0,06 g 0.05

<0104 -0.10-]

-Q.154 0.154

-0.20

.{ T T T L T 'OM“ T I M I T
0 20 O 60 80 o 20 40 60 80
time(sec) Time{sec)

2y s 43 Mg R AY S E WE(E Centro X N-§ 4%)

- 345 -~



(th N g 43

(1) Muld HPE &7 =2¥EH

Al HAH(IY 49 ACC-1)A Y $HAHER S T7 69 Ak 7}—‘-E sk ~dE
g Hud 2 29 Hd$dgo) Y AF5r AYF AFFANE XA F2 B 18 He,
28 AS 73 HzZ ol 53y, SU7tEEE 235 goll A 1.84g2 22% A7 A

2
=
A X
A

<1-Top of Cabipet>
I Base Mgtion
Withoot RS

——‘ With LR|

Acceleration(g)

Frequency(Hz)

a9 6. My AR & AHEY MW

(2) AR TYF $7 2HEY
Aud FEFT(ZE 49 ACC-)ANA S SH2HEFS 17 79 s 7S5 $9 2¥E
dg vud 2 234 Hdgdge) vehvde AFFt ANE ARZAE AAHA ¥ A
Hz, 43 @ A 7.0 Hz2 ©)F3 AL, Hoi7bH 2 195 goll A 1.73g2 12% AP AU

<2-Migdle of Caljinet>

—1 Base Mgtion
-] Without {RB
] With LRI

Acceleration{g)

054

a¥ 7. MY FGRe 9 A¥EY ¥

a9 88 AAF ARFAL AANA ¥ AL AN AgRg Fgre ggrdeds
JEbd Zolm, 29 9k AAE AWFAZ HAD B AvY HFywsr B $days
22 U ez Ayl AURE B5EE AUE Sl AE S4& dehdx U

- 346 -



P
<Fixed case>
—| Base Motion

20 f-Cabir
~——=11-Top of Cabinet

Acceleration(g)
r—

= -

00

e

Frequency(Hz)

a9 8 AXF AFAA fE S AHA ol $F 2HEH

<With LRB CASE>

[Base vioyor
~~~~~~~~~ [2-Middle pf Cabine|
~[1-Top of Cabinet

Frequency(Hz)

a9 9. AWE ARAAZ e BE A wolE 2F 2HEY

3) A Eod Hd) ¢ VY
Edl EFol®(2Y 42 DIS-1 ~ DIS-5) SHEHYE 119 109 A4z, 2 1004 7122
& 19 49 384 Position MA AR E Uehd Aol

»
T~ —#— Without LRB

¢ With LRB

Displacement(mm)
.
L]
. o
| //
.

1 T T T
1 2 3

Location of Cabinet

)
=
Kl

23 10 AHIY w0l 9 ¥

- 347 -



a2y 10004 AAF ABPANE A F& ASolE AU FREL AT AR V52
ZZso] HARHe HASHo 4TmmE sHF 23, A FREWANE Lemm 7HE =7
vheboh '

ANE ARANE AT Aol B9 $go] A= vegy, AAE S H9 26mm, 33
M9l 22mmz Fjulul 9o wekd zolrk 2 Pk

AAF ARAzel ARAES A g6 298 APAHE sy e 2

() A¥ Aol ASE $7 29Eye ums) 2 2% Hosgol Yehde A8H7 A
AE ARAAE AAsA G A9 18 Hzy, AAF F$ 73 He2 o 5oz, Adrlax
=235 gol| A 1.84g2 22% A ZE At

@) A FApel ASE $F 2MEPS vas) B A% FuUgge] Yehe 1557 A

AE AAAANE 4X3A ¥ H$ 165 Hz, A& Z$ 7.0 Hz2 o] 53y 1, U&=
=195 gl M 1.73g2 12% AZHAU

(3) Ard Fold Hd $F WAL AT ARFXNE LA ¥ Afoe AL FRE
o Agol ARE ZFE FXHO HARAY #YSHo 4TmmB 7Y 23, Y R
e M E 1.6mm=E 7+ ZFA e
AN ARFAE AT ZAfoe Y &gl AFH vElw®, 4% S dY 2.6mm,
¥ 22mmE ARl YA wetA o]zt ZA Fgrt,

4) A Aofu el AT AAANEEE AX g A dyRte AXE Agadst 22 &
Fed 2 olfre AAANUF dH2& E2oje] FREAN v AMES AT ARAA
o Aol AN AUA F5aFH 2x ged /AT Rog BYEY.
mata, Boh §80] B2 AF ARE dAde FEAY 54 2= HHEF AFFA
A 2 vpaAAER, Ao £8 F AAHAC 2o oz g

ZAe 2

Mo
rio
A
N
-z
o
2
Ev
z
i
;
1o
=°.‘=

FHAon, AXFAE Az F4 (F)KRA ZA

o

£
=3y

1. K. Ebisawa, K. Ando, K. Shibata, "Progress of a research program on seismic base isolation of
nuclear components," Nuclear Engineering and Design 198, pp.61~74, 2000.

2. ARA, A, FEA, FE dDAgel 4T F A HAFnTuog e vAH 54 Hb,
B2 2 2ES =27, ASY AN6I(EA A223), pp.1~10, 2001. 12.

3. A, ol 4E, AU, HAY, “HFuFuFd F-aF oY WAL T B dFH
J7p, FIZAAFEE =74, A2W A4E(FP A8E), pp.53~62, 1998. 12.

4. Zayas V., Low, S.S. and Mahin, S.A., "The FPS Earthquake Resisting System, Experimental Report,”
Report No. UCB/EERC-87/01, Earthquake Engineering Research Center, University of California,
Berkeley, CA., June, 1987.

- 348 -



