FE B2
2004 F£3 B

o T A5 BIIR.
GEOLOGY AND PROSPECTING

D000 http://iwww.cqvip.com|

Vol.40 No.2
March ,2004

ZIRTREAAMBAPREEEREERR

¥Z4', £ M, BEE

(LBl Ak FHERMFER T

', k)

102200;2. b A Fl AR EREF L TR F,HM  450045;

SUEAEREHALH,ET  530021)

[?ﬁ Ei& M B LAk (DEM) 55 A PR3 i (FEM) F 5 A M5 3, bt Ric 2k 14K
ABRA—FEEZZFNERSOFTRAE RS ANAALBPETREOR A5 H EHAERAT T BB
Ko BESMERAN 2L TRERENKPEBEFRTRERRAL TREIKRS, M AETHA
BY ;AT TR ERHEORFEBEROTHREARE, M ELF QN EBLRAS D, ELELRE. £
PR P LR EREL AR L HE -] F0.6 MPa,

[X@BF] =k L PRM AR

[PEASESITU43.8 [ XREREEIA [XERS 10495 -5331(2004)02 -0092 -05

0 W%

KIL =Rk A ARG B 2 = 8R A TR EEER
Y1, R RILAUE MR TR . =k TR K A A
R RS BRI, L T A R I T R AL 2y 200
m fyLLfReR, W BRSO 111°, 84K 1607 m,
BEMEABRTH 280 m(K) x34 m(FE) x5 m
(M BB/ KB o £EXNER W 2 2 18] 4R B 75 ik 50 ~
70 RK .60 m (bR, TRKAHEEERIN
oAHRIERE , A RRSSH, BRI RLEE .
LA R E B AR E F A A, A B R,
— % B HURGEH T4 AR B BR G

A AR I 2 B R R L R T
1997 49 H ~1998 45 AR M. H 7 X
BeA R pE TS AL, A 1997 4E 8 A TG, B T
y AU RtAE Ll b ara N R A S
BEBMUBENS8 NMELD , EZA T 13-13,
15 ~15.17 - 17 ZAEAHE Lo KRR EIIEE
PR R BN =k TR BRI, A, AR 2 B ARG AT
TREMEXTI, B T EFEORR" A
HEMELE X MLEME, AR TE
2003 F@AR B, WS MBI K A M R

ARTEAERRARBERTALEN, HitA
XAPEHKI=Z TERARSABMEDT, UE
I - \MEE="EBRN=/HHE (13 -13.15 -
1517 - 17) AW, s BRI ATk (DEM) 5
BRI (FEM) S 5UAEE T 55047 7 iz B
BRIBUE R SIFERE THARLBIT MR 1 53 4 BT
ME, TRAMNBERHRSEXITESHRAX
ﬁﬁ[l.Z]o

1 o R R A8 M B R T o AT
BB T DEM ( Distinet Element Method ) &
EREELSEE S TREN AR RS T K E/#
&, HL R M I ThRE A2 B 7 I B B 2 R 45 ok I )
% 5 B SEEE A NIRET, LEEITTE A RN
WA SR S oAt
1.1 gz DEM 347
LL1 #HEERAFHELIR
R K AR IR l‘ﬂiﬁ:!ﬂﬁ&*lﬁﬁik
307 m, AL FELY 57 m, ARHEZ BB S B 5
2 OEmRET ey 13 -13,15-15.17 -17 %ﬂﬁﬂq
DEM i+ HE ., HEEE> N 13 -13 S5 -15
wmEa At (B ) 4 3 1 9 E A 5 R 30 m, ik

[l B %3]2002 - 03 -05; [ ##iT H}H]12003 -06 - 22; [ REERBI THF,

[BE2WMBIPEKIL=® TEFRZEASMERY,

[%¥— 1’ﬁ$‘i€jﬂ']ﬁ*—$(l9704’@ ) 3 1999 A8 i T o [ R B M B 45 2R ) BB AL BT, LR i K SE BT IR 5 B2 B i L Jea B
7, EENES+ TR ENIR BES5RiTETHE.

92


http://www.cqvip.com

D000 http://iwww.cqvip.com|

2 HELE . T RAKAMMAF RS ERERTIR

191 m, QB ERRUATAFHRHEE R Ry 140 mo Horp, WE R R R4 /0 0 i i3t
R, 2 100 m;17 - 17 BIEHEE 192 m,  FAIRTE.
‘ : 1B i 15 17"

_ TP/BM70GP02!
& TP/BMI21GP02 ,

.’ TP/BM93GP02

L : ] ‘
| BomME I |
1ETP/BM94GP02 _’F/Bugscpoz [-—-L
e\
| 0  20m | | ‘I
13

Bl - REEE-BadREERENATEGRER
“TP" g e Bk A B W 21, * BM ™ S 3 BT A BRI 45, " GPOL ™ (R ZALMI, “ GPO2” (R, LB RAT S HUE Wy ax TTHT™ + " RIR
FUWRLRE:y ST + " FeRALB R (58 , AR ol T S22 8 s BB I8 2 + " R F L

N T B SRR ML S A AR s 1T A
HRTE R RS, X LAE T AT Tt 8. (1)
I EITHZSE UG PR E B BEFAH PR A
(2) MM ZFEK Gt B (3) B Z AL T
B, EiTER, 8 T BN PR EEER,
FRER S S M I X I B A BT M

12(2.83),
1.1.2 A% AR

PR X AR — e T RN AT A
ke, BIECZ2ATTHEE " AR E &
BEWEYBR IS8 T 1 kk?2:

Fl ZBEITEPERREEDEHYEH

s AE BIEE  HgE O WEE THE, HLOYHR L
aaaH REBE (0 FE/MPa MPa GPa GPa T e '/MPa
NERHEIEHE W 27.0 100 1.5 40 35 0.22 1.8 1.8
55 A4k 26.8 50 1.0 15 10 0.24 1.3 1.0
2 ZRIRMAIREHEADENF¥SH
U ) fal R B ] R
BiERA RREE ¢'/MPa f </MPa Ks/MPa/cm Kn/MPa/cm
i Jeent ol 0.70 0.20 0.60 0.10 30 75
#oE m R 0. 60 . 0.18 0.50 0.08 10 25
BRI L84 B R AL 0.40 0.12 0.35 0.05 10 25

93


http://www.cqvip.com

HR 5 By R

D 0 0 O http://www.cqvip.com|

2004 £E

2 B-BIHEMBREBER(WEARTAR)

2 —_—

/

3 15-15 BlEA SR BE( M EFTKE)

1.2 DEM ##7 8
BEF13-13.15-15 R 17-17 @& F T
DL T B BOTHT IR T -
1.2.1 TA4 L.
WEATK, BT FIZZ R, B FARM SRR,
AR X T WS L,y i RIS R 17.3 ~
27.0 mm;z RN R AFZEEH, Bitik 7

94

10.1 mm, Z 5 AT, &KX BN BREAD 12
mm;; X F 2 W,y 7 WA F LB A ) = [n A,
RIHi 5% 38. 2 mm;z Jy[a RIS 9.2 mm,
TR B EER 10.5 mm, B2 K13 -13 &
HMMNBERARE, ERTAT, ST BRENS
RELEREMBAERT iR 3, ARFPATLLEH
PSR SENBERELEYIE .


http://www.cqvip.com

D000 http://iwww.cqvip.com|

£2H HEL% S T RAAMRE RIS R E DT
F*3 AAEN SN S ENERLE (mm)
TP/BM66GFO1 TP/BM93GP02 TP/BM68GPO1 TP/BM121GP0O2
y z y y z v z
Jlag/\fiE 22 31.00 -10.60 7.10 -1.45 30.27 -7.54 34.45 -17.12
HEAH 27.00 -10.10 9,83 -2.36 25.10 -9.20 38.20 -19.60

T o F ISR BT, 2 71 S LA T B AL
1.2.2 Tf2iE47H0.

1) mEdt I ZE ke, B FRKEAEM, T A y
Fie B REAE RS (S TEMEL) , RXKGE 5
25.8 mm(13 - 13 &) ;2 W y TR RH K
WAL , SAFTKHLL, BB E N 9. 47 -
2.59 mm, F5 R 15 -15.17 - 17 HEA{BRE SR
A R E T UK RE ST AL AT .

D)FEMERAERET 1 WAy mBH g
m(SRETHMEL), Bitix$]24.7 - 27.6 mm,y
i Bl A BitiAF] 7.9 mm, T BiHhi B EiA T
12.4 mm;2 U &1 y FRABERI I FIER, 58
KB ERAKML, RiHUBEEH 17.1 -
21.3 mm,17 - 17 FEMHME EIC R R, Bit ik
£ -21.3 mm;z FRIMBEAAK(ES),

1.2.3  PrEm 7 o BAE

WL PR A R R AL B
M AKX, o, {HEH 0.2 MPa, i o, HER T, HES
% 4.75~5.5 MPa,

2 KAMIR R R Z A IR T AT
2.1 HRBERIR

THRRLRY Y - 1 2 R B = Bt
307 m, FEHRIFR 133 m, BHHREOPREETE
FEFEN B X BHE #3364 54,2354 8 H 4l
ZRHITT, AT HRBRENNE R EHE LK S,
Ye Rt bRl 5 1, R B BT TR

TR AR & A 'L BHE R, T
FERETAT B K/ Vil < AR O P B B X 93 ) Bt
o HBITHDFA: (1) ARRERIKER;
(2) ALMZEFEK(3) IR E FLK; (4) BLRF =
FoK 4 M HESERR 1.2 HE
2.2 HEARDT

TR AR RTIT RS RERN.

1) hrBCa AR E U A (R THZ )5 , £ E T
FAXSFE4Y , T RSB AR, "B E KT/ A
SR AR AT B R PIT R EE R, R/
DRERMEKSHA. AR ST S A
FEAE BN SR T S 3 X Y SR IT R JFE 4k

(R J5 () 1 55 1 JR B Y, {6 e /)N TR 4 A O R S
., HTAERASEE —EMHAEEE, B THY
W, B AR, FRFBEEPEPRATEREREN
B S R H R XA

2) B X P RIS AT B R I AR
BRI AR B B8R, MK AR 2
{Hik 25 mm, A RIEE AT EHHNEES
KFmBFEERAOER, & THREEE sk E
A, TR T AE & 1 R B B B Z i FATRIR A
w1, B8543 3% 45 W TR 425 60 T A AR 5 A TR S 2R 44

NEBEBRT (IR 2.3.4), BFFLEE
8, PR ATERN K ERHEETE 3 x
107° ~6 x 10 °m Z &), 3t T#2 591817 A L,
FREEAREEREN. B45 2 RTH
(D) (2Q)BRTFTHABEELE, Hh, B85 &%
THL 1 MERE Er ZER LR W ZE RK KB EAER
TR ESFELE,

5 ITR(2) THRBEERNBEFEEE(m)
95


http://www.cqvip.com

b5 B4R

D000 http://iwww.cqvip.com|

2004 £

HFEFEZE, PREEE=EES, HET
—EWERT KA. AW T U E R ZERHEIRLE
H, R - ERY 3/4 Y B RO e R N SRS F
HAE 2 K ) B BCRL R RES LR B — AR /D
T 0.6 MPa,

3 BtEE®

S Sk AR I = B
RS A ST RO BB TE 0 . = 4 PR T B0t 4
17 9V AR B F BT S56

1) Ry 75 AT ML

y H IR R 5 1 B A, FE LA K
RBEERBIMNRLET. RIBEF T RO
LR DB TP SRR I R A 1R
B TR I A BT S, B (R KA 3 38. 2
i 2327 0 24 50 0 5 K B, o RS A 6 58 R
A, B K BB 25,8 mm (13 - 13 #
W) R R BN AT S BIR 15 — 15 17
17 B R E R BRI E KRR, 17 -17
G 1 BRI X ) 9.47 mm,

2) SR « AT M

RIS I 6 B KE R RS
H1 T WAL , RS BERELN.

3) HRRA 2 7 T

ZISEA RN, WS N E A EE RN
3, GRS RSN, BER S TP AU, [t
BARRIER , R AR P,

&) 2 FIREP BB TR A K, IR P
i, AR B4 3/4 305 R ol SRR I E A 1 255

1 7E K 1) 9 T BB R A AR, B S — R

+ 0.6 MPa,

5) i X b BRI R AR AT = 4R BROTE LR
BT R, PR AR B B K, TR
BAFGELT , PRI/, X TRIMET A
B, RBCE R T RA T E RS .

[ &%t

(1] R =k RAR A &k Afate B R A 7 b7 M B L iR &5
[R]. FLAFIE %, 1999,3.

(2] RARBIR RS R R 2% B T e R B T ARG K
BN R] . IR E A 252G BT, 1999 3.

[3] Chen, D. The ecological study of the Three Gorges Project in Chi-
na. Proc. 5th Int[R]. Congress. IAEG,1986.

[4] Chen, D. Engineering geological problems in the Three Gorges
Project on Yangize, Chinal[ J]. Engng Geol. 1999,51:183 ~193

[5] Chen Changyan, Wu Xingchun, Wang Sijing, et al.. Rock mass
quality evaluation of shiplock slope in Three.

[6] Wu Xingchun, Wang Sijing. Unloading characteristics of rock
mass in shiplock slope of Three Gorges Project[ A]. Development
in solid Earth Sciences[ C]. Beijing: Sciences Press,1996.

(7] kAR SAEDHEE SEE[M]. . hE KR
thik#:,1999.

(8] FRMEEE, MR, RN =URASE Sih i & BB i R AR E 5
i), BG5S TEER. 1998.17(4) 818 ~822.

(9] sEGe7R, FRfEE B8, FLAC - 3D 7 —uk ARl it ke
AL SA IS TR 2001,20(1) 16 ~ 10.

[10] B8, E%75. ik AR iBE RGBS, K
AL AEIRFISE,1999,17(4) .36 ~38.

[11] Cundall, P A. A computer model for simulating progressive, large
scale movements in blocky rock systems Proc Int Symp Rock Frac-
ture[ A]. ISRM Nancy 1[C].1971,Paper I ~8.

(12]) 2= BB . MOk 7k g i Bt il A7 4k T R A R LE AR
FE SRS A V] MR SRR, 2002 ,38(4) .87 ~ 89.

STUDY ON THE DEFORMATION SIMULATION OF MIDDLE - ISOLATED PIER OF
PERMANENT SHIPLOCK IN THE THREE GORGES PROJECT

HUANG Zhi - quan'? ,JIANG Tong’ ,LIAO De - hua’ ,ZHANG Jing - jian®
(1 Department of Earth Sciences, University of petroleum ,Beijing 102200
(2 North china Institute of Water Conservancy and Hydroelectric power , Zhengzhou 450045 ;
(3 Guangxi Hydroelectric Research Institute ,Nanning 530021)

Abstract; The middle - isolated pier (MIP) is one of the key structures of permanent shiplock of Three Gorges Project on Yangtze River, China.
This paper deals with the study on rock mass deformation of middle - isolated pier of the second shiplock under various operation conditions. The numeri-
cal simulations using 2 — D distinct element method and 3 - D finite element method are applied to analyze the stresses distribution and deformation law of
rock mass. The comprehensive resulis can be summarized as follows: (1) the horizontal displacement vertical to axial line of shiplock varies with process
of excavation, and is in steady state after excavation; during operation of shiplock, the displacement is slightly decreased; (2) the horizontal displacement
parallel to axial line of shiplock is of tendency of developing 10 downstream; (3) the vertical displacement has the property of which resilient deformation
occurs during excavation, and then subsidence with slightly various values takes place in different part of the middle - isolated pier on different operation
conditions; and (4) the tensile stresses less than 0. 6Mpa are taken place on the upper part of MIP.

Key words : Three Gorges Project ( TGP ), middle - isolaled pier { MIP) , numerical simulation
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