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Simulation and analysis of preloaded-filling spiral case
in hydropower station

LIU Bo' > WU Hegao' SUN Haiqing'
( 1. State Key Laboratory of Water Resources and Hydropower Engineering Science Wuhan University Wuhan 430072;
2. Changjiang Institute of Survey Plunning Design and Research Wuhan 430010)

Abstract: Surface-to-surface contact nonlinear theory was applied to the contact slippage between spiral case
and surrounding concrete and two axisymmetric FEM models have been developed for preloadedfilling spiral
case of different cross-sectional diameters. By simulating all courses of the construction and successive
pressurizing this study focuses on three factors deformation of steel spiral case under preloaded filling
pressure gap value between spiral case and its surrounding concrete and their stress variations. The result
shows that if the diameter is large water weight has great impact on the case deformation and the variation of
gap value while little impact on the stress variations. If the diameter is small water weight has little impact
on the three factors. Whatever the diameter large or small consideration of the contact slippage between spiral
case and its surrounding concrete is crucial to the results of three factors.
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Fig.3 Variations of gap between spiral case and its surrounding concrete
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Table 3 Variations of tangential stress in the steel spiral case MPa
Al A3
a c e g i a c e g i
-1.48 -0.32 -0.48 -0.93 -0.33 -0.82 -0.32 -0.48 1.37 -1.09
10% 15.96 14.18 14.55 10. 03 13.73 16.96 14. 18 14.55 4.86 9.54
30% 51.16 43.07 42.65 37.59 43.99 52.11 43.02 42.69 8.56 29.58
50% 86.43 71.93 70.73 64.20 72.46 87.25 71.84 70. 82 12.26 45.96
plp’ 70% | 120.40 99. 31 98.31 90. 65 99. 06 122. 11 99. 80 98. 60 15.85 54.48
90% | 134.05 105. 96 103. 50 95.01 106. 23 140. 87 110. 56 111.26 19. 33 62.22
100% | 140.32 108. 92 106. 32 97.02 109. 71 147.20 113.51 114.52 21.06 66.01
4
Table 4 Variations of tangential stress in the surrounding concrete MPa
Al A3
c d e f g c d e f g
0.31 -0.11 -0.65 -0.16 0.26 0.29 -0.11 -0.64 -0.15 0.17
10% 0. 46 -0.66 -1.13 -0.13 0.52 0. 47 -0.61 -1.14 -0.17 0.54
30% 0.42 -0.59 -1.05 -0.14 0.47 0. 49 -0.39 -1.12 -0.26 0.94
50% 0.39 -0.51 -0.98 -0.16 0.45 0.51 -0.16 -1.09 -0.35 1.33
plp 70% 0.35 -0.41 -0.87 -0.10 0.41 0.53 0.10 -1.02 -0.45 1.71
90% 0. 68 0.45 -0.24 0.37 0.74 0.76 0. 81 -0.55 -0.34 2.07
100% 0. 86 0. 88 0.07 0. 62 0.91 0.9%4 1.24 -0.24 -0.19 2.25
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