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BACK ANALYSISOF ELASTIC MODULUSOF LIJIAXIAARCH
CONCRETE DAM AND DEFORMATION MODULUSOF ITSFOUNDATION

LIU Jian* 2 LIAN Ji-jian*
(1. School of Civil Engineering Tianjin University Tianjin 300072 China
2. School of Civil Engineering Shandong University Jinan 250061 China)

Abstract Three-dimensional finite element model of Lijiaxia Hydropower Station is established to monitor
operation condition of the arch dam. Based on prototype observation data an improved back propagation(BP)
neural network is applied to calculate elastic modulus of arch concrete dam for Lijiaxia Hydropower Station and
deformation modulus of its foundation. This method can provide precise parameters for the calculation of the
model and can make a precise evaluation on the safety condition of dam. It can aso provide a new way to the
back analysis of other physico-mechanical parameters.

Key words hydraulic engineering arch dam elastic modulus deformation modulus back analysis back
propagation(BP) neural network Lijiaxia Hydropower Station
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Fig.1 Volumes of finite element model for Lijiaxia
Hydropower Station
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1
Tablel Designed material propertiesof the three-dimensional nonlinear model of Lijiaxia Hydropower Station
E c 1] /4
f v 3 9 1 5 1
/GPa IMPa 1(°) I(kN- m 3 /(10 °m- sy /(10 5 )
1 Al 20.00 1.20 2.00 50.19 0.200 285 8 1.0000
2 A2 15.00 1.20 2.00 50.19 0.200 285 8 1.0000
3 A3 12.00 1.20 2.00 50.19 0.200 285 8 1.0000
4 A4 5.00 0.75 0.75 36.87 0.280 26.5 40 1.0000
5 B1 12.00 0.80 0.90 38.66 0.230 275 40 1.0000
6 B2 10.00 0.85 1.00 40.36 0.230 275 40 1.0000
7 F32 2.00 0.35 0.01 19.29 0.350 195 200 1.0000
8 35 2.50 0.35 0.01 19.29 0.350 195 200 1.0000
9 20 2.50 0.35 0.01 19.29 0.350 195 200 1.0000
10 F26 2.00 0.35 0.01 19.29 0.350 195 200 1.0000
1 F27 2.00 0.35 0.01 19.29 0.350 195 200 1.0000
12 20.00 1.00 250 45.00 0.167 24.0 1 0.8945
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Table2 Combination of elastic modulus of dam and
) Ec deformation modulus of its foundation GPa
Ery Er, E.
4 1 12 12 16
Ec 16.0 28.0 2 12 12 2
GPa Er, Er, 120 240GPa 3 12 © 28
3 4 12 18 16
5 12 18 22
27 2 6 12 18 28
7 12 24 16
8 12 24 22
9 12 24 28
10 18 12 16
n 18 12 22
12 18 12 28
13 18 18 16
14 18 18 22
20 . F'27 15 18 18 28
16 18 24 16
4 ( m) 17 18 24 22
Fig.4 FE materid zonesof Lijiaxia Hydropower Station(unit  m) 18 18 24 8
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Table4 Comparison between calculated and measured

displacement values

/m (AS)  fmm (AS) . /mm
2035 2.94 2.28
2 059 6.62 6.23
17 2087 7.37 7.63
2114 10.41 11.10
2150 15.04 15.00
2185 18.02 18.30
2087 4.12 4.36
" 2114 6.39 7.23
6
2150 13.16 12.40
2185 18.72 17.60
2087 3.02 2.25
2114 4.86 5.76
16"
2150 9.88 9.54
2185 13.75 12.90
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