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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 dability of dam foundation has been gudied. A rational and practical method to judge the safety factor
of dam foundation is proposed. The safety factor against sliding based on the concept of strength reserve of 3* dam foundation is given.
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Table 1 Main structure controlling stability of lefi power house of 3* dam foundation
X Y Y /m
T, 20046.0  48193.0 90.0 10 ; 3~ 7 mm 120 £ 36
Ty 20065.6  48193.0 78.4 10 ; 2~ 4 mm 1260 £ 38
Ts; 20076.0  48192.9 72.9 20 — ; 2 mm 3 mm 135 £25
T 20118.5 48193.2 49.6 20 ;10 mm 100 £ 36
T, 20065.0 48193.0 72.0 20 — ; I~ 3 mm 150 £23
Tsg 20076.0  48192.9  66.8 10 — ; 3 mm 6 mm 150 £23
Tss 20089.0 48192.7 59.9 10~ 15 ; 5~ 10 mm 1 mm 125 237
Ti62 20118.5 48193.2 4.0 5~ 10 115 £28
T 20023.0 48193.2  90.0 30 ; 2~ 5 mm 20~ 30 mm 135 £ 40
T 20034.7 48193.1 78.0 5 ; 1 mm 115 £33
T, 20046.0 48193.0 73.0 20 ; 3~ 6 mm 110 £ 26
Tis 20065.6  48193.0 64.8 20 — ; 2~ 3 mm 100 £28
Tsq 20076.0  48192.9 59.7 20 — ; 50 mm 100 £ 30
T2 20101.0 48193.2 48.7 10 ; 3~ 4 mm 90 £20
Ty, 20118.5 48193.2 4.1 10 ; 2~ 3 mm 9% £24
Tis 20118.5 48193.2  38.2 20 , ; 2~ 3 mm 100 £ 37
T, 20101.0 48193.2 43.3 20 ; 3~ 6 mm 80 mm 95 £40
Ty 20010.5 48193.1 78.3 13 ; 2~ 6 mm 115 £16
Tiso 20023.0 48193.2 74.0 5 ; 1.2 mm o8 £16
Tiso 20046.0  48193.0 65.0 5 90 £22
T, 20065.6  48193.0 55.7 20 ; 2~ 4 mm 120 £19
Teo 20076.0  48192.9  50.9 20 ; 8~ 12 mm 1 mm 1260 £ 35
Tog 20089.0 48192.7 42.9 10 ; 6~ 10 mm 1 mm 110 £25
To 20101.0 48193.2  36.1 20 — s ; 2~ 3mm 120 £ 36
Tro 20118.5 48193.2  26.0 15 ; 4~ 8 mm 135 £ 46
T, 20143.0 48191.8 13.7 13 ; 2~ 4 mm; 5~ 8 mm 116 £23
Tur 20143.0 48191.8 10.9 15 ; 2~ 4 mm; 10~ 20 mm 116 £26
Tys 20074.6  48210.4 64.9 20 ; 30 mm 12F £33
Tho 20078.3  48177.6 53.6 15 ; 2~ 3 mm 120 £ 30
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> Fig.2  Simplified model of power house
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Table 2 Characteristics of fault
F3l 4 F3 16 F56 F9 1 F92

315 £65 278 £60 280 £52 274 £58 280 £56

/m 0.3 0. 15~ 0.8 0.4~ 1.5
/m 60 52 25 38 31
X 20033 20073 20113 20149 20160
Y 48193 48193 48193 48193 48193
Z 66 61 28.5 6 7
1.3
2
1.4

abc, adefg, ABCDZ,
ABCDE, ABCDPQ, JNORSHI, ABCFHTUY

3 3

Fig. 3 Space distribution of structural planes of

3* dam foundation
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Table 3 Parameter of material
K. K,
/(GPa)  /(kNem™?) u f c/MPa f ¢ /MPa [ (MPa*em ) /(MPa*em™ ")
0.1
26 24.5 pu 1.1 3.0
35 27.0 0'22 1.7 2.0 1.3 0.7
0.7 0.2 0.6 0.1 ) 25
10 26.0 Oéz 0.9 0.8 0.8 0.6
1 ( ) (D)
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4 3
Fig.4 3-D FEM computation model K ’ (
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30 - Table 4 Displacemert of key point in 19. 15 m section mm
S A B C
N K
®
g I 1.2 -1.33 7.6 -101 1.10 - 1.8
g 1.26 -1.34 771 -104 1.10 -1.81
| . ) 1.48 -1.73 7.67 - 171 1.20 -2.37
2 BEIMEN 6 30 154 -1.83 771 - 18 1.2 -2.48
3.2 1.l -1.94 7.76 -201 1.25 -2.60
5 19.15m C K 3.5 1.84 -2.31 7.98 - 2.51 1.3 -2.9
Fig.5 D —K curve of point C in 19. 15 m section 4 2.47 -3.11 861 =350 1.54 -3.60
K 1 2 4.5 3.40 -4.12 972 -465 1.84 -4.25
’ 4 5.0 4.66 -5.36 11.39 -594 2.27 -4.92
( ) 5.3 5.63 -6.25 1274 -6.83 2.61 -5.35
’ K 3 3.5
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