20 1 20(1): 6 10
2001 1 Chinese Journal d Rock M echanics and Engineering Jan , 2001

FLAC-3D

( 100084)
FLAC-D ,
FLAC-D, , ,
O 242, TV 691, TD 824 7 A 1000-6915(2001) 01-0006- 05
1
2 FLAC-3D
2113m, 2772m 113 m (1)
, 200m
] ] (2)
170 m , (3)
! 21
FLAC-D )
FLAC-D™ (Fast Lagrangian A nalysis of
Continua in 3 Dimensions) Itasca

Consulting Group Inc
(2]

FLAC-3D )
1 H 1 4,
1 n 1
) Vi,
FLAC-D J-vVi, jav :IsVinde
’ Vv y S
) ) Vi v N
, (1)
, FLAC-D 1 - (e
’ Vij = - &Y, ZlVinj S
1999 5 27 , 1999 9 14

* (59919390)
o, 29 , 1993

(1)

nj

(2)



20 1 . FLAC-D e
fi(t) = - 0(|F!(t) |sign (vi) (7
Do , Qs
+ 1 (y> 0
sign(y) =9y- 1 (y< 0) (8)
0 (y=0)
. 25
Y, FLAC-D 2
BB FH
A4
1 | - AR RSB E SRR SRR [
. < HEA B R A N
Fig 1 Tetrahedron
| , (D |
22
FLAC-3D : Aty Jr B
, | it 484 0on, .
. - Hy N A R T B
: = B RTAR K ROR R I R K R
qu_ R 3
ot~ m'
: Fi(t) t [ [
, ;m' : 2
Fig 2 Calculation cycle
3 -3D
3) , FLAC
! ALl _ Atl | Ei(D)
V|[t+ ZJ = Vl[t' ZJ + m| At (4) y ’
2 3 ’ FLAC'@
FLAC-D ) FLAC-3D ,
Aej = _%-(Vi,j + vj, i)At (5)
(2) 1 H
2 4 )
, FLAC-D (3)
, Itasca Consulting Group
( ) (3) Inc FLAC-D,
ovi  Ei(t) + fi(1) ;
ot ~ m' (6)

fi(t)




8 2001

(1) :
FLAC-3D 10 1
, 5 Table 1 M echan ical parameter s of rock masses
, , Y E
U f! c /M Pa
FLAC-D /t-m 3 /GPa
' , 2 65 Q3 03 08 Q20
2 70 300 Q20 17 2 00
ALAC-D fa00 2 50 2 50 Q3 a7 Q 10
' 203 2 50 2 50 Q30 Qa7 Q 10
' 204 2 50 2 50 Q30 Qa7 Q 10
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Fig 3 Sketch of material regions in the case of
(3 , complete excavation
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Table 2 Formulasof in-situ stresses
600m x 330m x 240m Gx = 5 7029+ Q 011 76H
X 15+ 534 15+ 864, Gy= 5 1885+ Q 01093H
0= Q 3478+ Q 029 95H
Y . 7700 8300, v 20 Oy =- Q4485+ Q 00017H
Vv 255 f29 Gz=- Q0746- Q 000 28H

0x = Q 03610- Q 000 08H

faos, fo0s, fas, B, €

fa1s 1 Gx = 5 7029+ Q 011 76H

Gy= 5 1885+ Q 01093H

, 30 40m Gz= Q 3478+ Q 029 95H

, 5 10m, Gy=- Q4485+ Q 000 17H

G.=- Q0746- Q 000 28H

10 20m 0= 0 03610- Q 000 08H
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Gx= 5 7029+ Q 011 76H

OTJ/M Pa, H /fn oy = 51885+ Q 010 93H

FLAC-3D FIH 0= Q 3478+ Q 029 95H

Gy=- Q4485+ Q 000 17H

' ’ 0z=- Q0746- Q 00028H

D rucker-Prager FLAC-3D Ox= Q 03610- Q 000 O8H
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Fig 5 Digplacanent vectorson them id-plane perpendicular
to the shiplock axis after the fifth excavation stage
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Table 3 D igplacementsof character istic points
/mm /mm
1 2 3 4 5 6
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Fig 6 Contoursof safety factor after the fifth
excavation stage
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Fig 7 Contoursof safety factor for the paraneters
reduced to 30%

adidll

e
I

7
+

—

-: e gt | I|:I =
8 10%

Fig 8 Digplacanent vectorson them id-plane perpendicular
to the shiplock axisfor the paraneters reduced to 10%
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STABIL ITY ANALY SISON THE HIGH S .OPES
OF THREE-GORGES SHIPLOCK USING FLAC-3D

Kou Xiaodong, ZhouW eiyuan, Yang Ruoqiong
(D eparment of Hydraulic Engineering, TsinghuaU niversity, Beijing 100084 China)

Abstract The theory background of FLA C-3D and itsfeatures are introduced firstly and then the analysison
the stresses, deformation and paraneter sensitivity of the high slopeof Three-Gorges shiplock are presented

Key words FLAC-3D, explicit finite difference method, large deformation, high slope of Three-Gorges
shiplock
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