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3D-FEM analysis of deep sliding stability of 3 dam foundation
of left power house of the Three Gorges Project
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Abstract: 3D-FEM computation model reflecting the real attitude and distribution of large structures and fault in the 3" dam foundation of the
Three Gorges Project are created. The deep stability of dam foundation has been studied. A rational and practical method to judge the safety factor
of dam foundation is pl‘()p(lse(].']'ht'. safely factor ugainsl s]i(ling based on the concept of ﬁll‘englh reserve of 3‘i dam foundation is give.n‘
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Table 1 Main structure controlling stability of left power house of 3" dam foundation
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T, 20046.0 48193.0  90.0 10 BRI R 3~ 7 mm 120° £36°
Ty 20065.6 48193.0 78.4 10 SRR AR A 2~ 4 mm 120° £38°
Ts; 20076.0 48192.9 72.9 20 T E AR I Ay R8T A 2 mm I 3 mm 135° £25°
T 20118.5 48193.2 49.6 20 TERHLIE : 10 mm 22 A7 ST A AL e 78 4 100° £36°
T 20065.0 48193.0 72.0 20 FEAH —EH T ZBHIEA T 1~ 3 mm 150° £23°
Tss 20076.0 48192.9  66.8 10 FERHIE —e N A8UE I 3 mm SO E 6mm 1507 £23°
Tas 20089.0 48192.7 59.9 10~ 15 “FEARPHIE; UG A 5~ 10 mm F5JH 1 mm 125° £31°
Tie 20118.5 48193.2 4.0 5~ 10 “FELAHLIE 115° 228
T  20023.0 48193.2  90.0 30 FELRHLTE : FEHIERHT A 2~ 5 mm 1 %5 20~ 30 mm 135° 240°
Tis 20034.7 48193.1 78.0 5 T BRI AR A 1 mm 115° £33
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T 20118.5 48193.2  26.0 15 SEELR LI FIHSH A1 4~ 8 mm 135° £46°
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Tws  20074.6  48210.4 64.9 20 ARG T IR 30 mm 121° £33°
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Table 2 Characteristics of fault

2K Fas Fiie Fss Fo For

PR 3150 £65° 278 £60° 280° £52° 274 458 280° £56°
JEE/m 0.3 0.15~ 0.8 0.4~ 1.5 EJEE  KEE
KE/m 60 52 25 38 31
gy X 20033 20073 20113 20149 20160

mY 48193 48193 48193 48193 48193
‘766 61 28.5 6 7
SR, K Lt 2 1) 45 R T AN B )2 4% HR O TS IR
TR J A T RS B 2% V) A o B A S0 B = e R A Y |
— IR B AR, 3% 2 A IR = 45 i TAE
R R TIEZ —.
1.3 | BEHNEEE

AR BXST 5 R K B S5 R AT T R & 5k
o B) 5 BTk, VAT SR P S (AR VR 5 L B R4 5 A
FE/KAE A, T & SR FH o ) 472 25 1) R g = B SR A 41
B AR KA (A S, IR 2 B v v SR A R vl 5
PE. B2 RHEAFEAR

1.4 THEEEGREmALLIE

Pt in b B2 A )3 /E WS F2 1 abe, adefg, ABCDZ,
ABCDE, ABCDPQ, JNORSHI, ABCFHTUY %5 I [t &% ¥4 1
JAE = HEAT PR TH SRR o 7RO 45 Ry T I, F2 45
FAITHT P B S Po bR B Lty A7 B, A s 10 T i S A
Rz B3 RRAER SR E . SN 5
PR S, FRATTE R T T SRR v 25 K [ ) T 25 5 3 o

= TR B BEEm A
1 1 2
| 9=33.1t/m’ 251.00
HZILLEEE 2
& zp83m 3 (H5HIEEEI83 m) €
&l wa200| & &
21 : ’cl]f_'") 37.00 238.30
R0 T Gz
2700 |3%9=27m) 192830
@WEIEBS.:! m) 2220
1|, 1 | 1
5

2 [ EREHEE

Fig. 2 Simplified model of power house
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Fig.3  Space distribution of structural planes of

3" dam foundation
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Table 3 Parameter of material
- 5 T A it R MEE/ " 7 B i 5 P oY R Ax o RN K, VI EE K.
i /(GPa) J(kN*m™ %) u f ¢ /MPa f ¢ /MPa  /(MPa*em™ ') /(MPa*em™ )
004 v I - 26 24.5 %‘7] 1.1 3.0
AL A 35 27.0 0‘22 1.7 2.0 1.3 0.7
gE Fy T 0.7 0.2 0.6 0.1 90 25
e T 10 26.0 O;‘ 0.9 0.8 0.8 0.6

El4 3 MEBR=gERTITHEER
Fig.4 3D FEM computation model
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Table 4  Displacement of key point in 19. 15 m section mm
WAL A £ DLk B A Pt C A
DR - 0 74 0 -3 (0 I A D 4 )
1 1.22 - 1.33 7.68 - 1.01 1.10 - 1.8l
2 .26 -1.34 7.71 -1.04 1.10 - 1.8l
3 1.48 - 1.73 7.67 - 1.71 1.20 - 2.37
3.1 1.54 -1.8 7.71 -18 1.22 -248
3.2 1.6l -1.94 7.76 - 2.0l 1.25 - 2.60
3.5 1.84 -2.31 7.98 - 2.51 1.3¢ -2.96
4 2,47 -3.11 861 -350 1.5 -3.60
4.5 3.0 -4.12 972 -4.65 1.84 -4.25
5.0 4.66 -5.36 11.39 -594 227 -492
5.3 5,63 -6.25 12,74 -6.83 2.61 -5.35
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