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Analysis of Stress and Deformation of High Concrete Faced Rockfill Dam Based on Stage Loading
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Abstract: The theory of nonlinear elastic K- G model was applied to analyze the stress and deformation of the concrete faced

rockfill dam in Tianchi reservoir. T he combination method of CAD drawings and program control was used to develop the model

of the dam and foundation. The fault structures and bank slope change were considered in the model, and thus a more refined

three dimensional finite element model was obtained. The dam was simulated using the method of step by step loading, and the

displacement formula of modified step by step loading was used to conduct three dimensional finite element analysis of the

stress and deformation during the com pletion period and under normal w ater level conditions. T he effects of the fault structures

on the stress and deformation of the high concrete faced rockfill dam were determined for the two working conditions.

Key words: concrete faced rockfill dam; nonlinear elastic model; stepr by step loading; three dimensional finite element; analysis of

stress and deformation
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Fig.1 The typical cross section of dam and zonation of dam materials
1
Table 1 T he physical parameters of materials
MRk BURTRED  WIRatL WA R "o
EZ s E/GPa B (%) c/ MPa P/(g* cm3)
Ei¥a 22 0.22 31.8 1.75 2. 64
UM 20 0.24  30.8 1.45 2.65
R 25 0.22 31.8 1.70 2.65
BER 30 0.22 320 1.75 2.66
s 7 0.24 29.0 1.10 2.52
Fy W2 6 0.24 29.0 1.11 2. 64
Fy W2 6 0.24 30.0 1. 05 2. 64
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Fig.2 Three dimensional model grids of the
concrete faced rockfill dam in Tianchireservoir
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Fig.3 Layered materials of section
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4 F, ( Pa)
Fig.4 Distribution of maximum principal stress of

section F| during the storage period (Pa)

5 Fs ( Pa)
Fig.5 Distribution of max imum principal stress of section F,

during the storage period (Pa)

6 Fi ( Pa)
Fig. 6 Distribution of minimum principal stress of section

F| during the storage period (Pa)

7 Fs ( Pa)
Fig. 7 Distribution of minimum principal stress of

section F, during the storage period (Pa)

8 N (M Pa)
Fig. 8 M aximum principal stress of each section

on completion and storage (MPa)

9 N (M Pa)
Fig. 9 Minimum principal stress of each section on

completion and storage ( MPa)
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10 F, (m)

Fig. 10 Distribution of vertical displacement of section F(m)

11 F, (m)

Fig. 11 Distribution of vertical displacement of section F»(m)

12 F, (m)

Fig. 12 Distribution of vertical displacement of sedion F4( m)
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13 N (cm)
Fig. 13 Vertical displacem ents of each section

during the completion and storage periods ( cm)

14 F, (m)

Fig. 14 Distribution of horizontal displacement of section F;(m)

15 F, (m)
Fig. 15 Distribution of horizontal

displacement of section F»(m)

16 F, (m)

Fig. 16 Distribution of horizontal displacement of section F4(m)

17 . (cm)
Fig. 17 Horizontal displacements of each section during
the com pletion and storage periods ( cm)
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