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Abstract In order to discuss response of cavem under patialin
han ogeneous. mdicate In the present paper the influence of
spatial inhan ogeneous on the displacem ent charac teristics of un

dergound wck cavem under the effect of earhquake bad is ana

lyzed by finite — difference pogran FLAC. The resulis of pri 1 ‘H’ ﬁf;ﬁﬁ! &i‘%ﬁ(ﬁ’ﬂiﬁﬁ

mary analysis indicate that the nfluence of spatial inhanoge

neous on rock cavem under he effectofearhquake load will de 11

crease with the ncreasing of the depth and ground stresses sde

pressure coefficiens W hen the depth ismore than 300m the in m X< 150 m.
fluence degree of spatial mhomogeneous on mwck cavem under

the effectofearhquake bad is bwer than thatwhen the depth is

shallow ( depth<C 300m); and influence of spatial inhan oge

neous under the condition of side pressure coefficient1 are sig

12

nificantly great than that of L
Key Words Spatial inhomogeneous Earhquake Numerical

. : 2005 - 11 - 07
( 50439030)
(1978 =), . . , .

[10]

100 m <40



26

g R 5 K 2006 26( 5)
O(wy dy) = exp | - a—(;glj (2)
: a 7Cs 9dij
23
3 c(f)
[8] .
P == R C(f) (3)
C) =CN[1+ a(N] (4)
Vi=a;Sin( wt+Cy) Co (f) = o —|—a1 10g1 O(f) +a2[ logo (f)] : (5)
1 G (/) 10
N(O 1) ’ 0 s Ao~ A1~ A 0
1
(kgfnS)( Er Kr Gr 24

GPa) (GPa) (GPa)

2650 45.6 345 17.8 028 10 41 11

13
, 3
° 5m ’
m X10m ; 10m X 10m;
5m ° 3 ’
(020 5). (0 20 -5),
(-5200).
s s 100, 200, 300,
500, 1000 m, ,
(o,
=Yh ) 6, = Ao,
A =0 5, >\:2»349
’ Q 125
2 F|E A A T o e
21
Ap(f) :FA(fM9Rp) (1)
22

Uj( t) :A/'(f)pi/(m dy") COS[QJTﬁ+(Pj(f)] (6)

9

, ( - )
( - ;
), ( VI
)
2 s
: 3 By(w’
dy =1(

Q 13m &)« By(w dy) =0. 923(

Q 12m /s). B;(ax d; ) =0 846( Q1lm/
s) .

n 33 2

FLAC3D 2.00 [Job Title: seis:
Step32t3 ) wavel
16:3529 Wed May 182005 |

78 wavet (FISH function)
Linestyle

-1.300e-001 <-> 1.300e-001
79 wave2 (FISH function)
Linestyle
-1.200e-001 <-> 1.200e-001
80 wave3 (FISH function)

Li

11000001 <-> 1.100e-001
Vs.

8 Dynamic Tine
6.624e-005<-> 22614000

tasca Consuting Group,Inc.
Minneapois, Minnesota USA|

2



LT R, F

=R R G AT R E 6 %00 AR

27

3 I EER R AT

31

3 A=2 100 20Q
300 50Q 1000 m . .
5
b
o . A=
, ( <
300m) s 300m
o b b
0.009 ) —o— ¥ LR
0.008 - SRR E —a— RYLHE
0.007 f —>— BN
. —%— RH LR
_ 0.006 - —*—HHEHE
a% 0.005 —— R LR
& 0004 -
0.003 +
0.002 -
0.001 -
% 200 200 600 800 1000
HF (m)
0.008 B T o ® ¥ At
0.007 - BHPRE —a— RYIHE
0.006 - —x— R E-TR
~ 0.005 - —x— B E#E
g B E#RE
®0.004 F
.1\:_{
0.003 F
0.002 -
0.001 -
% 200 200 600 800 1000
B (m)
0.006 -
S —o— MAHEK
ERRE o xumsme
0.005 - e WAER
= 0.004 X T
E —%— HHEHE
80003 + —o— R HEHRE
:L:_{
0.002 |-
0.001 -
0 1 1 1 1 J
0 200 400 600 800 1000
#F (m)
3 (A=2)
32
4 200 m, A=Q.5

234 . .
. >\< 1 .
A>1 . )
o b
b b
0.0ty SRR | BABE < RIHNT
0.008 L —B-RHEHE —«— O EHE
g ' ——HEHTE  —e— R HEHE
& 0.006
i:_[
0.004
0.002 -
0 ‘ .
0 1 2 3 4
MEZRSHK
0.007 ¢ OEERRE | WIHE X RHSHR
—B- R HHE B EHE
0,006 - A BARTT  —e— RHIEHUE
2 0.005}
3 0.004 F
i>_|
0.003
0.002
0.001}
0 1 1 1 ]
0 1 2 3 4
T E R 3
3 —o— PR <X RHHET
0.007 Bl R = —B- R #E X HaEHE
0.006 - 2T —o—FHIEHE
2 0.005 |
3R 0.004
& 0.003 |
0.002 |
0.001 |
0 L 1 1 )
0 1 2 3 4
TIE % %
4 ( =200 m)
4 58I
, FIAC"



FULT F RS RT B BAER SR 41
10 (4) 80~85C .
(C) (%) (C) (%) , 80% .
59. 35 450 61 38 , 15% N
300 65. 32 500 59 72
400 62. 43 530 59 84 ° ’
4 % # (5) ‘
’ ’
(1) , ,
2-
Q 07%, , (03 50 i
, 2 6% .
’ 9OOA ’ [ 1] ’ . [ J] . ’
775 ke /i 2003 22( 1) 24~ 2.
[2] TAEA M anual on Laberatory Testing for Uranim O re Processing
‘ ’ ¢ [ J]. AEA Technical Reports SeriesN o 313 Vienna 1990.
( 2) ’ [3] MermittR C. ExtractiveM etallurgy of U ranium. Golden Colorado
0
, 65%05 School of M inesRe M]. Tnst, 1971
o . [4 SchommanW E DeSesaM A Kinetics of the D isso ntion ofU ra
nim D oxide n Cabonate — Bicabonate solutony J. In Pro
ceedings of the Second United Nations Intemational Conference on
45 o« LN ) CO. 415 o 1. N the Peaceful Use of A omic Energy Geneva 1958
’ & &L & [5] AsmundG Lundgard T, SPrensen etal Sulphating Roastng A
05 ° Way o Solubilize Uraniun in Refracory M merak[ J]. In The
( 3) 500 ~530°C Recovery of Uranim ( Proc Symp So Paub 1970), IAEA.
, Vienna 1971
. 300 ~500°C , [6] Halpem J Effect ofRoasting on Recovery of Uranim and Vana
dum fran Camotite O res by Carbonate Leaching Trans[ J].
’ T Met Soc AME 1958 212 65~70
. . 500 ~530C
( 27 ) [3] HaoH.Multipks - station ground motion processing and sinuk
( 2 ) tion based on smart array data J]. Nuclear Eng neering and De
sign 1992 Il 293 ~310
° [ 4 YanazakiY. Spatialvariation study on earthquake ground motion
A1 observed by the chiba amay[ J]. Tenth W orld conference on earth-
A>1 3 quak e Engineermg Madrd Spam 1992 651 ~656
, , B L L.
, 1995 (4): 49~ 56
[ 6 , . [J].
’ ’ ° , 1997 19(2) : 212~213
, , [7] LI
, 1995 (4).
[ 8] , ,
’ L. . 2000 20(1); 1~10
[ 9] , . [J.
(1 ’ . L. - 1994 14(3) : 11~19
» 1981 1(2): 1~8 [ 10] FIAC3D ( Fast Lagrangian Analysis 3 D inensions) usersm anual
[ 2]  AbrabansonN A. G eneration of spatially ncoherent strong motion [R] Vewsin 2 Q@ lascaConsultngGroup he, 1995
tme hisory[ J]. Tenth World Confrence on Earhquake Engt [1q R s

neering Madrid, Spain ,1992.845 ~850

[ , 2002 (1); 71 =75



