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Back analysis of creep deformation and study on safety of Meixi CFRD
built on riverbed alluvium

ZHAO Kui-zhi, LI Guo-ying
(Geotechnical Engineering Dept. of Nanjing Hydraulic Research Institute, Nanjing 210024, China)

Abstract: Based on the collected creep deformation data of CFRD built on riverbed alluvium, the back analysis for calculation
parameters and creep deformation parameters of dam materials was performed. According to the results calculated by the back
analysis, the distribution of stress and strain in the dam body, foundation, concrete face slabs, concrete diaphragms wall and toe
slabs was studied by the double yield surface elasto-plastic model and three-dimensional FEM. Some valuable results were
obtained. It was shown that the creep deformation of the dam body and foundation was on a small level and tended to be stable.
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Fig. 1 The section of Meixi Rockfill Dam
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Table 1 Measured settlements of the dam foundation during performance period cm
H 10 1998-01-05  1999-01-05  2000-01-05 2001-01-05  2002-01-05  2003-01-15  2003-06-06
SG1 11.7 13.4 13.5 13.5 13.5 13.7 14.1
SG2 22.0 232 23.2 23.7 224 242 24.4
SG3 19.8 204 20.6 20.9 20.8 21.0 21.0
5G4 16.6 18.0 18.0 18.1 18.1 18.2 18.3
SG3 11.5 10.9 13.1 10.9
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Table 2 Measured settlements of the dam body during performance period cm
H 1998-01-05  1999-01-05  2000-01-05  2001-01-05  2002-01-05  2003-01-15 2003-06-06
SGo6 5.1 54 49 5.5 5.5 5.5 6.9
SG7 12.6 124 12.3 12.2 12.9 13.0 13.2
SG8 14.9 15.6 159 16.4 16.0 16.2 16.2
SG9 1.5 1.1 8.4 83 8.2 8.1 8.3
SGI10 4.6 5.6 52 5.5 5.7 5.8 6.0-
SGl11 5.8 17.3 17.6 17.8 17.9 18.1 19.1
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Table 3 Model parameters for dam body and foundation materials (back analysis of the data at the completion of the dam)
L FARLE L o
PEE! fkgem ) @, ) K K, n Re €y ny Ry
THE 2000 43.0 1080 1296 0.10 0.90 0.00362 1.59 0.766
UHEAT 2000 41.0 1000 1200 0.10 0.90 0.00432 1.59 0.766
AR 2005 40.0 1460 1752 0.24 0.87 0.00299 1.60 0.788
i 2005 41.0 1320 1584 0.24 0.87 0.00312 1.60 0.753
R 2000 38.0 830 1044 0.35 0.87 0.00802 0.90 0.848
IR TR 2000 39.0 1020 1320 0.35 0.87 0.00685 0.90 0.848
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Fig. 3 Meshes of 3D FEM of the dam
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Table 4 Initial values and back analysis results of the model parameters for dam body materials

g LRI EuaE S
Lk a b d [ b d
THiEA 0.005 0.0002 0.006 0.0075 0.00028 0.0033
IRHELY 0.005 0.0005 0.008 0.0066 0.00046 0.0036
L] 0.005 0.0002 0.006 0.0079 0.00022 0.0021
o FE ) 0.005 0.0002 0.006 0.0076 0.00025 0.0023
B 0.008 0.0001 0.004 0.0095 0.00018 0.0017
TR 2R 0.008 0.0002 0.004 0.0098 0.00012 0.0015
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Fig. 4 Settlement processes of the top dam measured on dam axis in three sections
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Fig. 5 Settlement processes of dam foundation measured on dam axis in three sections
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Fig. 7 The stress isoline of section 0+235
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Fig. 8 Deformation of the concrete diaphragm wall
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Fig. 9 Stress of the concrete diaphragm wall
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Fig. 10 Deformation of a toe slab
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Fig. 11 Stress of a toe slab
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Fig. 12 Deformation of the face slab
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Fig. 13 Stress of the face slab
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