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Coupled stress and fluid flow analysis of the arch dam
foundation of Xiluodu Hydropower Station
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Abstract: A set of united coupled elastorplastic stress and fluid flow control equations are established with generalization of jointed rock masses as

equivalent continuum media. The coupled analysis of dam site shows that the seepage field of coupled analysis is very different from that of uncowr

pled analysis. The safety factor against sliding of rock discontinuities decreases, which has adverse influence on the safety of dam.
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Table 1 Mechanical parameters of various materials in Xiluodu dam site

RS B it P s i/ MPa L E /GPa HEE V=AY %0 ¥/ (kN*m™?)
3 R i L 1.5 24.0 0. 1667 25.0
35 s 0.5 40.0 0.30 27.6
55 F A 1.0 45.0 0.25 27.6
TR 5 1.5 60.0 0.20 28.5
£2 EERERIAERSAHKNLTYIESH
Table 2 Geometric and physical parameters of rock joints on left bank
58 ZPE agmpn  dEmRIEE Ulm R JiE 45 £ IRC Jcs i s i 1]
/mm I/m  /(GPa*m™ ') /(GPa*m ") /(°) / % 10°Pa /(°) /(°)
1 0.7 0.25 1.98 0.76 38.70 10.0 6.0 7.5 143.97
2 0.7 0.20 1.98 0.76 38. 66 10.0 6.0 75.0 183.97
3 0.75 0. 50 1.98 0.76 38. 66 10.0 6.0 7.5 208.97
4 0. 60 0. 50 3.28 0.44 30. 00 10.0 6.0 12.5 83.97
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Fig. 3 Seepage equipotential lines of coupled analysis

and uncoupled analysis
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Fig. 4 Seepage equipotential lines of coupled

and uncoupled analysis
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Fig. 5 Seepage equipotential lines of coupled
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and uncoupled analysis
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Table 3 Water pressure of coupled and uncoupled

analysis in the dam foundation

JE 37K 3K/ m

AR 41 e 3 4
EHE 600. 00 531.72 493. 55 382. 40
Wmoa 600. 00 569. 07 508. 43 382. 40

F4 BAEREFMEREBZENE(350.0 m SIELL)
Table 4 Water pressure of coupled and uncoupled

analysis in the dam foundation

JE 237K Sk m

ES

=8 52 23 14
e 5 600. 00 509. 32 499. 94 382. 40
A 600. 00 529. 98 528. 08 382. 40

x5 BHELRENEEIDENE366.0 m SIEAL)
Table 5 Water pressure of coupled and uncoupled

analysis in the dam foundation

JE 17K 3/ m

A% M1 2 23 4
ER A 600. 00 513.67 498. 89 382.40
i IS 600. 00 523.32 509. 05 382. 40
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Fig. 6 Comparison of the nomal stress of the 4th set rock joint
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Fig. 7 Comparison of the shear stress of the 4th set rock joint
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Fig. 8 Comparison of the normal stress of the lst set rock joint
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Fig. 9 Comparison of the shear stress of the Ist set rock joint
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