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Effect of reservoir basin on deformation behavior of high concrete dam

XU Yanxin"?>’ | ZHENG Dongjian'>* |, ZHAO Erfeng'>’ LIU Hezhi'"*"

(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China;
2. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University ,
Nanjing 210098, China;

3. National Engineering Research Center of Water Resources Efficient Utilization and Engineering Safety ,
Hohai University, Nanjing 210098, China)

Abstract; FEM models of two different scales, including the reservoir basin and near-dam area, were established based
on study of the method for determining the model boundaries. By extracting the boundary condition of the near-dam area
model from deformation results of the reservoir basin model, a reservoir basin effect analysis method is proposed to study
the effect of reservoir basin deformation on the deformation behavior of high concrete dams. Calculated results of a typical
project show that reservoir basin deformation has a significant effect on the deformation of a high concrete dam with a
large reservoir capacity. In the study of the operational performance and back analysis of mechanical parameters and
deformation monitoring indices of high concrete dams with measured data, especially for the project with a wide area of
water surface in front of it and a large reservoir capacity, the effect of reservoir basin deformation should be taken into
consideration so as to fully understand the operational performance of dams, and effectively monitor the dam operation in

safe conditions.
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Fig. 1 Meshes for FEM model
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Fig. 2 FEM models of project 1
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Fig. 3 FEM models of project 2
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Table 1 Radial displacement of dams in projects 1 and 2

, N S % B4 A% B IF A
T s S FE/m KA i ¥ A/mm /%
8/mm 8,/mm 8,/mm
L(IMTH) 1245 131. 00 131. 46 138.31 -6. 85 5.23
2 1174 111. 00 112.34 117. 66 -5.32 4.79
THE1 3 1100 81. 81 83. 49 87.35 -3.86 4.72
4 1050 35.52 36.93 39.03 -2.10 5.91
S(IMIE) 963 8. 84 10.79 12.05 -1.26 14.25
L(IMTH0) 2600 22.73 22.73 33.46 -10.73 47.21
2 2560 20. 59 20. 59 28.81 -8.22 39.92
THRE2
3 2497 10. 74 10. 74 15.33 -4.59 42.74
4( L) 2463 5.72 5.72 8.51 -2.79 48.78
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