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Application of Siffness Equivalent In Seismic Analysis of
Containment Sump Filter Retention Basket

LAN Tian-bao, DONG Jiao-jiao, PENG Xing-ming, SHENG Feng
(China Nuclear Power Engineering Co., Ltd., Beijing 100840, China)

ABSTRACT: The work aims to calculate the stiffness equivalent of the filter plate of the containment sump filter retention bas-
ket. Energy method and anisotropy method were used to calculate the equivalent stiffness of the filter plate of the containment
sump filter retention basket. The frequency obtained by the energy method based on equal deformation energy was much larger
than the cutoff frequency of seismic response spectrum, which was suitable for the engineering requirements of the stranded
basket model. There was a 14% difference between the principal frequency obtained by anisotropy method and that of the actual
model. Both methods can meet the engineering requirements, and the anisotropic method is closer to the actual model. Finally,
the model based on the energy method and the anisotropic stiffness equivalent filter plates has good results.
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Fig.1 Structure diagram of filter plate

1 ETERESEHMBEEE

FRIT O T IR 5 O i 224y 2 RO 561
o S A 7 ARG, RIVELRE A T 2 B8R B AR5 i A
AT L RS 26 P — 20, 3 & A Al i 45 44 22
THE EAARER A, b G AR AR, B
I 55 2 BT R N R T RE A A R — B W
SR S 2 FOTIERIATZ, iE A = RS SR Y
SR HAE MWL RESE R K, S DR UE AR S

RO T AR A S5 AR I BE T A 3
1.1 MEERHER

X T R 528012 10 76 937 B HE T , W
JESFROEIE N T RS M ) — Bl S R0k, ok BRIk
G IREEH 58 e — 2, T E IR B AT R %07 i R
Wi, ANAERUE R ZEH I 5 IR A A 22 0K, W 2808
T %7 1% o W — > FRIRALAR AT AT 5525
HIBIFT (AR 2 s ), HRMZREAFRY, &
O AR, JEHE R AR AT A R AR R
MO0, BIURHERFTAYRIEE L A RARZ , S5k
W e e Ry i 2 R

'

|
ESHF '%ﬂﬁ
|
|
|

K2 FHESURE
Fig.2 Equivalent diagram of rod

R it B MR EE FA S5 R AR, Tk R B )=
FRATT , EXT T ARRARBORDR UL, JFA 2R R4 A R
PRYRTYRIHILE R N ST | BRI AT 55 o 2 7 20 i I AR
JRyERIE T3 ISR N Sy ) HEAT A, RS R
PR AT A o DRI, R P M E A8 00k 3 T i
R AR YRR T

1.2 BEETENEEZEXN

X AE A TSR AN T B &2 Ah R
AU R T A, (1) (2),
HR FE H R ) A B . B MR- RS axb
(T AR R G AR EAR TR ff 2 g A4 BAT A ]
RSP TR e, ARG HE D) B, Sh T Bty AR 5 T
ARSI JE R N B AL BE U, [RIBEL, JCJ AR
TESN ST q B A S e S5 T ARSI 5 AR R E B AR P
fE Uy, SRMIE 3 PR

e PR

Y/ 7/

B3 A A i ) S5 5
Fig.3 Equivalent diagram of ribbed slab and unribbed slab




2023 42 A

- 98 - g N
[Jaw, (xy)dxdy=U, (1
[Jaw, (xy)dxdy= U, )

MR . U,=Uy, (B3 MR EA A [R5 il R
BWL(6,Y)=WL(X,Y)=W(X,Y) , Bl AR 55 G A A i) 1) 8 A
[F], ARTEAHIE o Xt a M, AETEAE b AR h 3 [F] Tk
W (3),

=_I J‘ [dzw dzwj dxdy +
18 (W) 18w (PW)
2§j0 Ely(gyz J dy+2§joGly(axay] dy

of: D, a WRIFLERAIE, D, =

3)

Et’
12(1—u2)’

B, A U I, E gw(ﬁﬁ%ﬁb
W, h WS ) Gl N m%mmﬁmr
S FA b A, FLIR AT AR

DbJ- I (dW dz\NJ axdy

VIR Q)

Ety’
12(1-42)
AR ITE RS, 8 0] 3K SR 8UR U R tyo
STUEMI R ST a=840 mm, b=720 mm, Mtk h=
60 mm, Al 5& w=4 mm, 10 MR AR 7E X 7 o

m%m@ﬁwuypAmggm%,%%ﬁﬂ%ﬁE

FER 13 mm.
R¥E= (5) #HF—

f=ﬁ(§+é} = (5)

K afl b AR KTER ST D RGBT NI
5 mO AR A T

R L A3, SRAFAERUE AR Ry 118 Hz,,
S0 HTAR, B BTT IR, AE 2 ASJ7 1 BT NI
SR, AN 3 1 o5 A S5O 1) JE B O AN R R AIE X
FEPE o ARSI L T AR REAI S5 7 P T 2 A4
D7 EPTE NI, I BARGE T Bl R, 1S bR g
RIS IR A T RE ik R B 52 2%, 2% T 85 D) A8
g, oy 5 PR ALE TR KR 22, AR T S PRAs A
R A SR T (R AR R A RO S A HE A R K T iR

A, Dy b ?Hiﬂ‘]h%“ﬂﬂﬁ s Db =

TR -
D

S A LR AR | 1% 7 T B AR AR T LA R
TAREER,
2 HERMERNEREREE

SRR A SRAE A AT 1) B SR RS AR ], B 45 1)

[ PEAARUT s A SRAE AT 1] (9 S AN SE A T, DU
PR 1) SEPEAR o X T 4% 18] S PR A EARBIF e R W, A
A8 2 A5 T B RO TR 1) O L 2 T g A ) A%
f R XTI AAR , AT L e R
FEATHY BRI B, (EH R A 2,
H Iy 251 1 2% B0 T B A A Al A IS, AT HEE
HA W 2% ) 45 [R] 4 A A o A B R 2% 119 4% 1) S
P, TS A A A

R T D S BR AR AL 2 R 4 R ) 5 D) Y
Me5e ) U S RN AR RN
o= De (6)
Dll‘l
Dmb
D= D" { } (7
DS
DS
. D™, D, DYSrSBIEAR . A5 p RS HINIE
BEER RS N T . XA R R, D™ =
I o O
2
1Et2ﬂ e ’Db::_z ) Ds:kzllit °
—Hu Ool%ﬁ (I+ )

F ) SRR RRE, TR A% 1) R P ) A _EAE O
—J7 R
PRI AH 4 1] S5 P 14 9 125 O 2 8 27 A

'NT [A, A, 0 0 0 0] g]
N, A, 0 0 0 0|l &
N, _ As; 0 0 0 || &> (8)
M, D, D, 0 K
M, sym Dy 0| x
M, | Dy | &2 |
_tl:’j Nl N2\ NIZ y‘jéﬁﬁjj; M]\ MZ& Mlzj‘j
T A
425 SR [21], AR B2 W BE A W
7B 18] ] AR A
El
= 9
D a ©)

e 1 o B AR R BB A9 5681 C an & 4 fro )
AR R D ER R R . 5 — D7 I TR, B8 =
WA A AL, K P )R SRR BT 0. ARG
BR[21], 2% 1 S PR AR A AE M EE H O -

a

< >
«< >

I |
4 BRI )

Fig.4 Schematic diagram of a column of ribbed slab
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