Vol.31 No.1
Feb. 2007

2007 % %31 %
F14

PREEKE PR A RAEIR)
Journal of China University of Petroleum

38 452 . 1673-5005 (2007 ) 01-0100-04
S Rl A Bl 0 S e 22 v

ZE, BHAY, TR, HLK’
(I.PEBHAF b TRAFE, LT 102249; 2. P EBHRRLTE LA RN, T K 065000)

WE RSB K N, SRR 2% 2 SRR 6L B (R ) 0B BA AR R AKF, BIEZER 5
HERAAREAN SR OHE —EHER. BT EMMAERTH RO BRERLIRR F D HX LR,
BEABWEREARBE R, RAEZRHRR T B, U A OB ER R TR L DURGREE BRI MRS
35 AMSYHER EERWRE , GBI R B A K R (SFER BRI fll AR A S EEN KR
VREAT T ESCAR, B X EX AR S RET AW, A T T EEEE 2B HNHEN R Gl TS
BBRALE , HFRm R E @ T BT AT B B o

R WTHEMERE; NESE; EX®T

RESFES: TU4S NHEKARIRED A

Orthogonal design of mechanical parameters of surrounding rock for
underground petroleum storage caverns
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Abstract; The physical and mechanical parameters of rock have the different levels which vary with sampling position
(depth) in the surrounding rock with same properties, even in the stable layer of rock. In order to consider these actual
characteristics in the simulating experiment of designing the petroleum storage cavems, the orthogonal experiment design
method was used. The elastic modulus, the Poisson's ratio, the tensile strength, the cohesion and the friction angle of rock
were taken as the orthogonal experiment factors, and the total area of plastic zones including the extension zones and the max-
imum value of displacement component were taken as evaluation indexes of experiment. The method of determining the me-
chanical parameters of surrounding rock for the petroleum storage caverns was studied by the direct-viewing analysis of the ex-
periment results, and the optimal assembled parameters were given. The calculating method and analyzing process were es-
tablished for solution of analogous problems.
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AR ERMEZRNARRELE AR 2B R
AFRBREHZEL, 1P, TENTI ~134 m {5
AEARFHBIEKER G, 56 REER ROD E

5% UL b, & A S RBERE N 80.557 ~
106. 442 MPa, 47 B A KT & JiE % 25.57 ~25. 67
kN/m* , b B0 C.p %) A — B M AT
B, FEHATH TR BT X S S UE I &
PR RIS R ORITTEER R,
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" PR Ki® N A B A BLsEE ¥ 5303
a2 WA p
E/GPa C/MPa o/(°) R./MPa /(KN - m~3) s/m
HEZ 10.2 x10 73 0.286 0 36. 87 0 19.5 10.17
2RI 1.7943 0.235 0. 605 45,50 0.256 22.15 16.73
tRAL 43.271 0.228 3.189 55. 66 3.826 25.60 27. 80 ~56. 80
AL 49, 081 0.188 5.373 50. 15 4,042 25. 60 70.45 ~77.01
FRA(1) 47.978 0.205 7.067 38.51 2.451 25. 67 115.73 ~134. 67
FRXAL(2) 48. 488 0.182 6.114 50. 62 4,362 25. 67 99.79 ~101. 80
FRAE(3) 47.314 0.187 5.509 52. 60 3.913 25.57 79.22 ~83. 60
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K¥ m i WREH WEEA HHEE
E/GPa ® C/MPa @/(°) R,/MPa

1 47.978  0.205 7. 067 38.51 2.451

2 48.488  0.182 6.114 50. 62 4.362

3 47.314  0.187  5.509 52.60 3.913
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1 2 3 4 5 §,/m U,/cm
1 i 1 1 i 1 1.71  0.4133
2 1 2 2 2 2 11.93  0.4108
3 1 3 3 3 3 11.93  0.4112
4 2 1 1 2 2 11.71 0.4098
5 2 2 2 3 3 11.93  0.4074
6 2 3 3 1 1 11.93  0.4077
7 3 1 2 1 3 11.71 0.4180
8 3 2 3 2 1 11.93  0.4153
9 3 3 1 3 2 11.71  0.4160
10 1 1 3 3 2 1.93  0.4132
11 1 2 1 1 3 11.71  0.4108
12 1 3 2 2 1 11.93  0.4114
13 2 1 2 3 1 11.711 0.4098
14 2 2 3 1 2 11.93  0.4071
15 2 3 1 2 3 1.7 0.4079
16 3 1 3 2 3 11.93  0.4180
17 3 2 1 3 1 11.71 0.4155
18 3 3 2 1 2 11.93  0.4161
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S, = 21 S s ‘ (1)
U, =max(u,,u,,"**,u,).
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FrFIEE KRS TER 2 PR R RAFEE
FTHEHE, K3 PHIH R 4, KR HE K
FER2,1,1,2,2), BT R, XTE 4 iEm
SHAGR:

E =48.488 GPa; u=0.205; C =7.067 MPa;

¢ =50.62°; R, =4.362 MPa.
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(2) HREEWIF IFE KBS RRERY s ZROEERRERL) N EZEN Ep
EMIRER/MER EEENUF  REBK, ZERE REERAHKE S SEERNRIEKPEHGREE,
WABEKERAZKFHE TR,

EEO
(3) BIEHE (S5 HEH Rk MFEAK

VMRS RII T 4 MK S .

%4 HABRIER U, OHTESHEXRETAREUM

HES K R EEUEHF  BIEKY EHESHE
1 0.4118 0.4083 0.4165 0. 0082 1 3 41.31
2 0.4137 0.4111 0.4117 0.0025 2 1 0.205
3 0.4122 0.4122 0.4121 0.0002 4 1 1.067
4 0.4126 0.4122 0.4122 0.0004 3 1 38.51
5 0.4122 0.4122 0.4122 0.0001 5 3 3.913
&5 ABEERS, OHESHEXGHAREAIN
HES K R BEHE  BEKT EESRA
1 11.82 11.82 11.86 0.0367 3 .3 47.31
2 11.78 11.86 11.86 0.0733 2 2,3 0.182
3 1.7 11.86 11.93 0.2200 1 3 5.509
4 11.86 11.86 11.82 0.0367 3 1 38.51
5 11.82 11. 82 11. 86 0.0367 3 3 3.913
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