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Abstract: The uplift deformation phenomenon occurring in the dam due to reservoir impounding appears rarely. To explore the

influences of the hydro-geological structure of the rock mass on the uplift deformation, the mode of the hydro-geological

structure inducing the generation of uplift deformation near the dam area is put forward through the researches on the existing
literatures. The relative impermeable layer inclination to the downstream under the dam foundation and the relative permeable

layer lying beneath the impermeable layer are the necessary hydro-geological conditions for the generation of uplift
shorter

deformation. A numerical method based on the hydro-mechanical coupling theory is employed to study the influences of the

deformation

indicated that the spatial distribution position of the uplift deformation is directly determined by the variation of dip direction

variation of attitude elements on the spatial distribution law of uplift deformation occurring near the dam. It is shown that the
Key words: area near reservoir pivot; hydro-geological structure; relative impermeable layer; numerical simulation; uplift

the distance between the exposure site and the dam, the greater the uplift deformation value. With the increase of the

—_

dip angle of the impermeable layer, the maximum uplift deformation near the dam increases firstly and then decreases. It is also
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Fig. 1 Hydro-geological profile at right bank of Tongjiezi dam
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Fig. 2 Hydro-geological profile of Jiangya dam
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Fig. 3 Spatial position between relative permeable layer and dam
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Fig. 4 Hydro-geological structure for numerical case 2
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Table 1 Parameters for numerical simulation

g AR k. AEEM FERL iR B3 BERY

E/GPa v o/(°) ¢/MPa fIMPa pl(kg'm™) k/(10°cms™)
TKE 11 0.25 32 0.8 1.5 2640 100
FHXTBR 7K = 9.6 0.35 31 0.7 1.0 2600 0.5
FERMERE(RKIER) 15 0.25 35 0.9 1.5 2650 1.0
KU EE+ 28 0.25 45 1.1 2.0 2450 0.01
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Fig. 7 Contours of vertical displacement on longitudinal profile
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Fig. 8 Contours of pore pressure on longitudinal profile along

riverbed
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Table 2 Vertical maximum displacements at different positions of

relative permeable layer
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Table 3 Vertical maximum displacements under different dip
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Fig. 9 Vertical displacements of central riverbed section
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dip angle of relative permeable layer
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Fig. 11 Contours of vertical displacement by 3D numerical model
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