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A Probability Statistical Analysis Method for Nonuniqueness of

Mechanical Parameters Inversion of Roller Compacted Concrete Dam
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( College of Hydraulic & Environmental Engineering, China Three Gorges University, Yichang 443002, China)

Abstract; As the mechanical parameters of concrete dam obtained by indoor test deviates largely from measured val-
ue
practical engineering. To address the nonuniqueness of parameter inversion, we propose to obtain the probability
distribution function of multiple back analysis results based on measured deformation via probability statistical ap-
proach, and then determine the inversion parameters according to 80% guarantee rate. The proposed method is veri-
fied by the measured deformation values of a roller compacted concrete (RCC) dam in high and cold region. The

method provides stable mechanical parameters of dam body and dam foundation, and offers a reference for the safety

s, back analysis of parameters using optimization or bionic algorithm based on measured deformation is adopted in

assessment of RCC dam in high and cold region.
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Table 1 Values of model coefficients of monitoring points
I b5
4 PIAR
) a; ay as by by b1y by
PL5-1 1.42 1.72x107! 2.24x1073 -2.39x107* 8.24x1072 -1.18x107"  -6.34x1072 -1.17x107!
PL5-2 2.60 3.17x107! 2.57x1073 -3.63x107* 3.14x107! -3.18x107" 0.00 -1.06x107"
PL5-3 -6.43x1073 2.96x107! -3.16x1072 1.04x1073 -6.72x107"  -7.38x107! 0.00 0.00
1P5 3.68x107! 3.20x1072 1.07x1073 -5.78x107°  4.58x1072 -3.91x102  7.90x1073 0.00
. EVEENs v .
W5 G 5 ; ; ; SAHXRER TR S BEHIKFEF
1 2 3
PL5-1 1.51 5.28 4.03 9.60x107! 6.40x107" 2.01x103
PL5-2 2.27 9.59 4.89 9.79x107" 8.11x107! 3.89x10°
PL5-3 1.60x107! -3.97x107! 7.81x107! 9.74x107" 0.31 1.53x10°
IP5 5.08x107! 1.90 1.11 9.92x107! 7.47x1072 1.21x10*
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Fig.3 Curves of displacement components of
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Table 2 Relative values of measured displacement of

water pressure component at each monitoring point

TR A dfi/m AT RES/mm

F¥iF T 5, 5, 85
Py T MR om 1se 216
2 o002 T amr 13 260 202
3ol Den RS 0 189 07
00608 T2 esiss 042 09 19
s WS0SEl TR R 5 a1 20
6 e e Y 0e 136 L
7o e L 1w 206 121
8 olaon o DEOT MR w219 194

Y= o7 NI 1 = N IR N A S 0 DO N R
REERWAE 3, P ey, 8;, 6 s A BRI
SEAI A PLS—1,PL5-2, PL5 =3 AHXJSIUEED £ TPS
MO
#3 HWEMZINGEHERITELER
Table 3 Calculated results of neural network

training samples

W AR K Sy 5 i K b B Sy 2
T AHXS E/ mm ZH/ GPa
s PR P E, E, E, G,

0.95 208 4.06 23.00 16.43 40.00 25.60
0.90 1.89 3.57 2750 15.03 29.00 22.60
0.70 1.53 298 32.00 26.67 50.00 19.60
0.68 143 271 36.50 22.39 39.00 16.60
0.73 1.46 2,69 41.00 41.00 28.00 13.60
0.55 1.15 2.19 4550  31.82  49.00 10.60
0.56 1.13 2.09 50.00 26.88 38.00 26.80
0.63 .22 218 5450 4431 27.00 23.80

e 00 N1 N R WO =

30 0.51 1.02 1.89  57.50  49.15 41.00 15.40
31 0.55 1.07 1.90  62.00 38.75 30.00 12.40
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Table 4 Values of mechanical parameters obtained from

inversion under eight different working conditions

T E, /GPa £, /GPa E,/GPa G, /GPa
1 48.93 34.17 45.23 25.72
2 36.21 30.33 43.20 20.02
3 33.20 24.30 34.20 18.20
4 47.32 26.90 45.83 17.25
5 47.82 28.84 42.43 15.41
6 48.40 25.50 37.50 13.20
7 44.20 34.30 32.70 19.40
8 40.12 30.10 37.50 17.50
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WL e & B, B 255 YT & G, B IR
EASAYAR, B4 53 L E, ~ N (43.275,5.073 8) , E, ~
N(29.305,2.920) ,E. ~N(39.824,4.349) , G, ~N (18.338,
2.532) 8K J5 O3 Bl ¥ 80% R E FEHUMH, 15 3 E, =
39 GPa, E, = 26.85 GPa, E. = 36.16 GPa, G,=
16.21 GPa, 1 [n) 545 i PR AR i 5 188 0] 5 45 s PR A
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Table 5 Comparison of displacement of water pressure

component between measured value and calculated value
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S 8 8 8 & 8y AL A A

SH

0.72 154 216 0.75 156 2.05 4.17 130 5.09
1.34 266 212 126 2.63 214 597 1.13 0.94
092 189 0.75 095 195 08 326 3.17 6.67
042 096 1.99 044 1.01 206 476 521 3.52
0.57 121 2.09 056 1.16 2.18 175 4.13 4.3l
0.63 136 1.51 063 129 153 0.00 5.15 1.32
1.00 2.06 1.21 094 196 1.19 6.00 4.85 1.65
1.04 219 194 1.10 228 1.85 577 4.11 4.64
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