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Anti-sliding stability analysis of the complicated foundation with
multi glide plane in concrete gravity dam
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Conservancy & Hydro-power Engineering, Hohai University, Nanjing 210098, China)

Abstract: Three Dimensional Fast Lagrangian Analysis of Continuum ( FLAC3D) is applied to study the stability
against sliding of the foundation with complicated multi slide plane in a concrete gravity dam. Elastic-plastic stress
and strain analysis of the dam and foundation is done and the mechanism of sliding is revealed by the strength
reserve coefficient method. Then the safety of dam is evaluated by using the rules of stress examination law and the
margin of the safety method in the safety evaluation criterion proposed in this paper. The achievements are of some

values to the actual project application.

Key words: multi slide plane; anti-sliding stability ; mechanism of sliding; safety evaluation

T AL PO AR i TRRE g IR A R, T Y 3R N A7 v R 3 B30T 2 PRS0 30 A8 AN M 455 45
AT, R I AR (A T RN A Pl R 3R . 3UE VR IR A T 1 G A0y SR 39 5 R T, W7 43y SR 3
T XU Sl A 2 s L R T U R S BT P SR I 5 A R &SR R BT
PR BRI 2Ty v (AR I A% ) LA SR 3R ki A o ok 1ty T 408 B2 i 4.
X TR T, T DL R0 8 Sl T W A sCHEA T s % T X0 B, BUAT 1 By S L RLAE 1 2
TR KO BRI BRV- ik D 32 R T B X T 52 2 9 2238 gl i, iR Y o8 G A i A 3 58 0 ik SO

W B H#A: 2007-08-08
{EERA . TUREE(1982-) , 4 VTInma @ N, i+, E 2 A AF I e A A 58 TAE. E-mail ; benxp@ 163. com



52 TR, 45 B W Eh iR AL 1 5 AR E T 5 L T 39

HEN, HLA BRAP- 53 AN RE 20 Hh S (1 18 g MVSEAR S0 A 75 0, SR 6 ZB0R 22 (B0 , 1T R 2 220 Mg L 24 il
R DR T R 3 VR T AR Kt B 0 10 g R AR | DA 3BT 435 SR B A S PR 1L

AT v T VY g K Rl RSN R T FLAC™ R iR B2 s WA E A T H 3 4 1 il T3
5553 4 ) T I (0 M 232 A0 IR T 3 B AR AR L IR, 5 1 RN 9 A2 G A0 5 78 At -, XoF T 0 ) 32 3
ST SR IR ) SR E A TR IRAIE , IR T AR YR IR ST RS MR S5 1T A

1 2 #r 7 &
1.1 BEKRHEXER

TEARZRIE I, 5 BRI BRAAE G 2R S S B IO 2 AT S 4 R ) R R SO PR A R
SR BAR SRS i BRI DR Drucker-Prager 701

F=al, +./], —k=0 (1
Kbl ARk AR ), WA RKES A B ok HIEFE AR o =

2.3 sing k= 6 /3¢ cosp .
V2.3 w(9 = sinp) ’ V2.3 w(9 = sinp)
1.2 HEHERE

N T SERA BROTEE I AN RE R A AR [R) R AR L M D REAS SR A BB , Cundall ARAEAT FR 22 43V 1 J5 B,
FF P RS B H B4 T FLAC (Fast Lagrangian Analysis of Continua ) #U{E /M7 ik, & ik iedE T
Z RIS 5 2 RPN DX 14 3 52 [P R SR e, PESR ik B b FLAC SCR AT T BT sh A 5t
B, AT R RN Ty R (8 TAEMAL ESE . Ak, FLAC 38 BB AL B — Y AR TE ) REURIASE 40U (A 1
— S A T BRI AL T AT B XA AR LTS T AR SOR ) FLACT SRR AT
B BB BN WU A S PERIR I, B AR B T TR AR E AR FRAR A B8 1 3 DX RIS R A
1.3 REFMAE
1.3.1 mAmREk NG 2 Dbt fase oK A

1
YopS < nR (2)

U+ S ORI8O0V PR A R W45 A A R B0 e BRI D BEL I T, A FH A0S, eR GBI S 8 30 0. TR
USRI g e N GG o) I M M SV VAR R | L) A o LB s R e 1 T SN D E IR A 1 o/ ]
KikH

f’ZW+c'A
=y, 3
T p YoYa® (3)
Y s LIXWHeA S .
R T I S XK = ﬁ IONL LA Z80, 2 XK =1.0 B, BT R 16 A% S A& 2% e
YoYa®

TP AR e BEK.

1.3.2 SREMEE S SREEAEATE B MRS B AN R R R AT BE 0 55 Ak s, R AR S5 e J2 R R A e
TIRIPT S SHUE, B Z 0TI S NPT AR A Tl FURAS  BUsT S BUE RN S (k) B2 4 28, 50
ik 5 B it 2 R 00 . UL RL AR BE BB TN ¢ RS R R 22, e LAUERA B 22 . S0 UE I, 72 250 DL R,
FAELRERRE DB/, T ¢ (2 AN TR R R, P shie k). i FIREE + 531 £ 15T R 50k
1.3,c BT A KN 3.0, NI, SRS & 28k, R ' =c/k,, [ =f /[1 +0.15(k, - 1) 1" fy il )y
FORBEAL £ ¢ (A, BT R SR E D AR B (RIE AL G &, (%), RHEE— 08 B i 4% 3R BGHE



40 KoM ok oaET OBO¥ W 2008 4£ 6 A

FPBUETE, 381 I T 75 2 A e VR R S e 28 ) Bk i 4% 2R 0, DIBERLLSEBR ) A B R R .

SR FH R At 2 RBCE AT R TN, — MBI\ 458 B i 5 RBCR AR R B, IR ; &0
RIFRE At a5 AN L. TR, X R T B0 08 — O s A 2 R UK T 3. 0 TR BE 1 5 5L A MR g 43
AR 3. 0) BIFF A e @ A% ER. ARYE B Al TR e + 5 S 0B TE ) 055 45+ 1 Rk i 43 100
Bk 3.4, PG XA (SR ) SRS S5 AT ), LR B i 2 R BOK T 3. 4, Y00 Bt 56 1 R 555 465 440 T 1Y)
AT, R B A REV KT kA5G FR0E B AZER b, BO(E AR 56 177 5 20055 245 040 1 ) B o) ok e , G
BAETE 3.0 ~3.4 Z|A].

2 T & N A

T VG R HK B S SEHL 165 MW, 5 K31 60. 2 m, IUAHZE K 300 m. iZ BN T F ] R EBAOL , b i 414
A WO N JE A BN E] A AR e e 25 I B I A R A 3 AR 8E Pl e Ak 2 (1699 1771
J782) Fl 2 S5 Ff1 )2 (£58 (£60) , o YR Ie R IEEEAUA 3 em £58 W2 0% 4T 58 30 em £60 W)= BER%AT
FE 160 cm. X LLLEA A 25 4 10 55 FL B S50 RAH B U BAS R LA e Br i s 4518, B 1699 \J782 Wi 45 1k
Je )25 £60 AHAE AT MU BRI AR PT 68 7= 26 e B . el 1 e Ak 3l J2 b 2 B o7 i DL I 1.

J699 J771 60
58 /

N

Bl keI 2 S 2 o B R

Fig. 1 Slimy interlayer and faults in the dam foundation
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Fig.2 FEM meshes of the dam and foundation Fig.3 Typical section
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Tab.1 Physical and mechanical parameters of the matericals of the dam body and foundation

AN E PP

7 oR 4 & HERE /=4 I C' / MPa
/ (kN - m™) / GPa
"+ 24 22 0.167
O D 45 27.6 0.4 0.25 0.35 0.1
AR D 27.6 4 0.25 0.7 0.5
W 2 20 0.1 0.3 0.3 0.075
etz 10 0.02 0.3 0.2 0.01
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Fig.4 Process of sliding destruction of the dam foundation
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Tab.2  Stress calculation of three kinds of possible combination
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