S0 TR 2007 26 (2007-S2): 4115 1SSN: 1000-6915 CN: 42-1397/03

TT42 E0 a7 2541 T K Y M R iR 2 Bl A Fe s 1k 1)
Xt B 2 BT

B OIAL, B, EEEAE2

(1. BHREE K27 MU K E B R S B R B K S se i =, PU)i|
AR 610059; 2. KYL/KAZR i & = et ot be, Wb &5
443003)

W Fi B B 2006-6-28 &[0 H #1 2006-8-30 M 4% iz & A7 H #] 2008-1-30
% H i 2007-7-15

W2 B FFLAC3DHA S = Uge b 1 e s 3= T o PR i 78 3000 3% R0 T 44k e A 43 St
AT = BUERHAT, SR A L (1) s KPR )
B amek GoF ) S E (v) Jy o) 2R B B TR AL, R AT ). AR
T EE LU I XE A B E  E; (2) THEHRLE R BN KR 77,
HAGBEFFF2 BB N, Ty 7 7 SRR TR YIS far, (B 5 10 1) T2 3
BIFFass . HARFAEXTT R BT, 7 MR T35 AR, 1 bk
PrEMRBUE ) AR, (3) KIUH MR = SRR T, BRI ) - AR
R T HE AR RS e S R, T IR S AR R o R, T8 (R0 PR
BT as R, AR AR AR S, s B PR R R T (4) R HER
AR TR AE SR 5 1 0 DR e A e s e 0 308 3 9 e X4 AT AR ok 52 B A A 11
SRR R E MR R TV

FHEE AN Vs MRS Bk Nl A, RRoe ks Bk
Ei%)

R

CONTRASTIVE ANALYSISOF STABILITY OF
BLOCK IN LARGE UNDERGROUND CAVERNS
UNDER CONDITIONS OF EXCAVATION AND
UNLOADING
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Abstract

3D numerical simulation of typical sidewall and crown blocksis carried out for
underground powerhouse of the Three Gorges Project. The following results can be
drawn. (1) The sidewall block isin unloading stress state in vertical direction(y-
direction) and horizontally perpendicular to powerhouse axis(x-direction),
especially the latter and its main deformation is horizontally unloading rebound to
excavated zone. (2) The compressive stress of the crown block is gradually increased
in x-direction along with excavation, but the vertical stressisin unloading statein
initial excavation stages and gradually increases along with latter excavation. Its main
deformation is compressive in x-direction, but in y-direction, thelower part of
block goes down because of unloading and the upper part goes up because of x-
direction extrusion. (3) The stress-deformation field of blocks in process of
excavation is beneficia to the stability of crown blocks, but unfavorable to the
sidewall blocks. So, the calculation result based on rigid body limit equilibrium
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theory is over-estimated to sidewall blocks, but conservative to crown blocks. (4)
The authors present that the method of qualitatively judging block general stability

by its deformation and of quantificationally evaluating local stability by plastic zone
characteristics.
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