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Induction Treatment of Environmental Profile of Natural Storage Station

ZHANG Wen—wei, LI Hong—min
(No. 201 Research Institute, Second academy of CASIC, Beijing 100854, China)

Abstract: The theory of wavelet was used to separate the periodic component and the stochastic component of temperature
data from recent years’ natural environmental data of a certain natural storage station. Equivalent mean was processed on the
periodic component of annual temperature data using Arrhenius equation. The temperature profile was formulated by drawing
isothermal curve of hot days and cold days in a year. Equivalent circulation treatment was processed on the stochastic component of
annual temperature data using Manson—coffin equation. The stress profile of the natural storage station for laboratory simulation test
was formulated from the integration of above. The induction data was carried out in accordance with MIL-STD-810.
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Fig. 1 Curved surface of annual temperature of a test station
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Fig. 2 Curved surface of temperature after singular value elimination and smoothing filtering
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Fig. 3 Curved surface of temperature after periodic and stochastic component separation
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Fig. 4 Changing curve of annual temperature
AR RE AR AL, BERE AR 03 RO A R HAT BEBILYE

52 P25 b A R 2R 1R B2 DAL {1 B2 S a0 1) il
PUPESI M IE 20 A o AEEAT BAE Ge it 7 A i

i, 7 BT AR B GE Tl TR AR IS f i M 45 A £ 11
W AR 5k (AR ) | () SN 75 B A 7 58 4 R I 4,
#% Sl TR I K. MIL-STD-810 &R 34
KR A 22080, B LS B s | S 25065107 1
SR AT 0 A (L350 v AT T BE D A (R AR AL g %
F IES IR A ZMTHT

XHFIER M, FEA T X ~ N, 0%) o FELRE
@§M$ﬂw¢wup=/%jiﬁwzgo
MAERMEIES O RP(Z < Zg) =B ik Z,
B, P4 X B HUE L RR A

Xp=p+Zs o (9)

TERE—EBEE( - o) WIERT, FH%

AR TR (N RGeREA ) IR 1 R N—1
S/ JN

FCN=1) 47 L RBE BRSO 13 F B2 4 N-1 9
g
Y (N-1)53745, 045 w0, o B FRR

I'Lc,u = A7]_t1—c((]v_ 1)

. - N-1
T AN =)

T pew, o JERT BT IESHYLAE & X, .=
N (e, o0, N4 276 2 % 7 # X () (=1,
2, NSRRI (X, ) ST, IE A4 i b
MR X ~N(p, o )TEEFE( -a) FLEEB
A E RS 225 22 L BRA TR

S
/N (10)

X, (N,a,B) = X + (t'“’(N/N_l) +
_N-T (11
g x?_aw—l)) )

FERR M IE ST R 224G 5 80 B
J¥ 41 90% , (L F5HE R Ky 99 % HAF IR B AR A 75 22 A6 1T
2R CanE 5 R )

T BEHLAS A B Al R 3 gL 3 a
Tk B2 U8 St B DA h oy st RS R T )R I X
(1D AT 2246, 15 B B A5 B 90% AL HER
H99% [ 22 Ak T o XF BT B B e R A DA g —
WA R 10.5 °C A I BE G PR Ok Al 11, 4R = AN 5 3
(9, DAL I 5 X JR - 118 A YL BE Bt ML 35 B it 2k A 7 8
AR S5 v AR /N S L 5B , A5 810 305 3 40 I o 2k



8% A1

SRICHAE - FARI A7 F AR PR A 2 Ak 2 - 65 -

g 6 s

457

i

358
, 1

A |

" :

X

15:

1oy~

|_I'|IIJ I'h

"h T T I e VR T I T
e ol

K5 AR A A 22 il 2k

Fig. 5 Tolerance estimation of annual temperature
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Fig. 6 Large amplitude annual temperature circulation
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Fig. 7 Stress profile of annual temperature circulation
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Fig. 8 Stress profile of laboratory test
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Fig. 3 Variation of conversion ratios with r
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