214 a4l H % &K F % M Vol.21 No. 4
2012 48 H JOURNAL OF NATURAL DISASTERS Aug. 2012

XERS 1004 —4574(2012)04 —0216 —07

2 RFRBIER b N AR Bk R TR A RE T8 5 4

e F,ELE MHER G &

(RIER B EARBHTFEFRE, 11T Ki% 116600)

OB YR RERL U AT B G BT, S WO 2R HE A R AR IR . R % 5
TR IR 04 0 3 L TOT | %o LB 8 A A e AN R o B R HE TR M HEAT T R E WA FROTIHT & $2 1
T B N A TN A R AT 4 S F S AN 2K, DAE R 37 S B I A HE TR Y & v RS
SRR R HETTURARE ; N AisRkae R RURLER A ; I PR AR 3k

FE 43S P315.952 LERFRRES A

Stability analysis of reinforced spherical shell cap with

volume type defects

XU Lei, CUI Lifu, DU Pengjuan, JIANG Feng

(School of Civil & Architectural Ergineering, Dalian Nationalities University, Dalian 116600, China)

Abstract ; The instability failure under external pressure is the most common failure mode of large-scale storage
tank’ s arch top with volume type defects. So a great deal of stability analysis was carried out for the arch top with
volume type defects in the paper, and the most unfavorable positions of defects were determined. On the basis of
these, a practical formula of stability critical load for the arch top was deduced. The research results of the paper
could provide a reference to stability evaluation of the storage tanks’ reinforced arch top with volume type defects.
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Table 1  Comparison of storage tank’ s overall stability critical load results from calculation
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Fig.4  Overall instability mode of reinforced arch tops of storage tank
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2.2 SEEFRBIBRMEE MHTRIE R ABETHOTATEAR

(1) B AR e iy 4 DA PR AR (g 3 T

FESEATAT S Tl (AT Tl o 1 ol 1 TOURS R Pk 20 B T, FE ol ik B B AR R 3 A3 [BDE M e, AR 96 3% B (72
Fr B R A A LAV Y Y LR ISR Z BN TR b, (9 60% , LRI/ INEEE (h, - Z) R/
F 2 mm; MK E 2X<2.8 VRB , H R EHETINR AR M T8 R 2V A/NFIMGTIREE Z 19 6 4%, Jh ik, 4
SCIRE A R I S 114 T ok e o R ST L

FH FT T I, AR AR CHETOUI B 11 4 02R112 ) 45 1 7 =X A B itk 9 7 om s )y, %o TR b FH A 1 000 m?,
2 000 m*,3 000 m>,5 000 m* F110 000 m® AR BIBETGAEFE L 7 10) S0 RS fie K X I & A6 7E e A B Ry 5 48t
T %k 2 8], R IL , 7R A0 e 2420 [RE ey vk o 1M1t

o FECT T JIT 348 T ik T KT HE TR AT PR T /0 I B 8 | 76 S5 A1 B A 5 BE T 2% 22 1] 15 2 R Jmy 35 0

(2) T IR B A HE T Y1 IS

51 AR MTELRE 1) TC NS EL G, 1E R FEARSHL, o B HT HE TSI PR AR 3k 2, G, FA
(D)5,

(1)

TE € M BE A AN IR B, 4 € = —5, o P S PR e o 46 00 A e 3 A4y 2853

P
{85 P, R JE B A HE T A I B Fafar 20T H(EL
FHA FRICHAIRS 1000 m®,2 000 m*,3 000 m*,5 000 m” 1 10 000 m® A M1 Gl b HE T 0k 474 FR T2y
Br 850K G, 5 & Z ALK, ME 7 FiR,

PN e 2 Gy /TR N e A e e I E A TR DA WA ST S 1 R S R/ W
E=l-a-G,, (2)
Horf o e R A RROT T £ W 7e TR R S BGEE A, LTS B b, R R b, ¥R a
RS2 IEAR DN T BETEAS R B IBOR , 50% 1 R #9320, 154
a=0.006R* —0.228R +2. 939, (3)



%4 (I O PR LS RIS REY IV i O VLSV S g - 221 -
1.2 1.2
1.0 1.0 4
0.8 08
o 0.6 0.6
0.4 0.4
0.2 0.2
0 - . 0
0 0.2 0.4 0.6 0.8 0 0.1 0.2 0.3 0.4
Gﬂ G‘]
(a) 1000 m* figil (b) 2000 m’ i
1.2 1.2
1.0 4 1.0 4
0.8 0.8 -
o 0.6 e 0.6
04 r 04
0.2 02
0 1 1 0 1 1 I |
0 0.2 0.4 0.6 0 0.2 0.4 0.6 0.8 1.0
Gﬂ G‘]
(c) 3000 m* fiff &l (d) 5000 m* fiffi
1.2
0 L ! 1
0 0.1 0.2 0.3 0.4
G,
(e) 10000 m* %
B7 £¢56, XA
Fig.7 Relation curve between & and G,
D) (AR e 7 S Al PO A4t T e SRS TR
P,cr:(l —-a- GO) . P(:,r' (4)
K 8 MR A (4) TR ESR 54 RITH A S5 80 U is o0, ] WL, —FH W a8
TESEBR AR AR BEAT HE T2 A PPA I, AR BRSSO 413 S TG I 541 0
P,cr:(l_a.GO) .I:POJ‘ (5)

2ofr, [P, ] TR GBS0341 ~ 2003 L3R G A BB ) ) LT 52 464 A TR V1
J—_Eo
25 B L 7 A T 7R AV ) P R 52 4 0, 4 TS0 e S TR B 8V Ay T
B
P!
(P =15

3 (6) 24 RO AR TR 200 M Ge e A 7 2 A

(6)



©222 - B R K F ¥ & H5 21 %
BF 1000 =
¢ 2000 ,
B 3000 /
20 = . 5000 //
o X 10000
I —XYHUSE6
B 15 F
&
§ S
4 10
X
5 -
. 1 1
0
0 10 20
AT AR

8 AXNHEERSHERITELERMXTLL

Fig. 8 Comparison of calculation results from formula and finite element analysis
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