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Fig. 1 Flow chart of drawing up method of Non-

convergence deformation monitoring index
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Fig.2 Upstream view of deformation monitoring

arrangement of concrete gravity dam tension line
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Tab.1 Regression analysis results of typical measuring points
D= L‘1 ¢, R
EP1-12 6.312X10 * —9.140 0.835
EP1-14 0. 000 —1.037x10" 0.876
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Fig.3 Comparison of monitoring values and fitting values
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Fig.4 Time-dependent component of typical measuring
points and displacement time series deducting

time-dependent component
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Tab.2 The displacement calculation results of the

measuring point of the tension wire after deducting the

aging component under different combined conditions

I AN ANF) ik EP1-12 EP1-14
95 KA /m BE/C /mm /mm
1 985. 56 23.4 —12.98 —9. 44
2 985. 56 27.9 —12.97 —8.15
3 985. 56 32.4 —11.14 —10.06
4 985.56 36.9 —12.61 —9.56
5 986. 52 23.4 —12.73 —9.47
6 986. 52 27.9 —12.78 —9.48
7 986. 52 32.4 —12.11 —8.82
8 986. 52 36.9 —12.28 —8.46
9 987. 49 23.4 —12.87 —9.33
10 987. 49 27.9 —13.17 —9.17
11 987. 49 32.4 —12.82 —7.85
12 987. 49 36.9 —12.48 —8.64
13 988. 45 23. 4 —13.45 —8.07
14 988. 45 27.9 —12.73 —10.14
15 988. 45 32.4 —12.90 —8.54
16 988. 45 36.9 —11. 44 —7.79
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Tab.3 The probability density function of the water
pressure component and the temperature component of the
measuring points EP1-12 and EP1-14
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Tab.4 Monitoring indexes of horizontal displacement of
measuring points EP1-12 and EP1-14
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Fig. 5 Comparison of deformation monitoring index
values drawn up by different methods
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Study on Monitoring Index of Non-convergence Deformation of Concrete Dam

TU Yue-tong' , HUANG Yao-ying', CUI Wei-tian', ZHOU Yu-jie' , ZHU Zhao-hui’
(1. College of Hydraulic & Environmental Engineering, China Three Gorges University, Yichang 443002, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: There are problems of non-convergence and easy false alarm when formulating dam deformation monitoring
indicators (which belong to fixed limits) based on the conventional low-probability method. A calculation method for for-
mulating deformation monitoring indicators based on the low-probability method of separating aging components is pro-
posed. Firstly, the statistical model of dam deformation is established to separate the time-dependent component. Then,
aiming at the time series deformation of deducting the aging component, the annual extreme value is selected as the sub-
sample. The corresponding deformation of the annual most unfavorable reservoir water level and temperature is selected
as the subsample. The corresponding deformation of the unfavorable water level and temperature based on the combina-
tion of orthogonal test method is selected as the subsample. Then the statistical test is carried out, and the small proba-
bility method is used to formulate the deformation allowable value of deducting the aging component. Finally, the aging
component is superimposed to obtain the non-convergence deformation monitoring index of the dam. Combined with the
measured data of a deformation non-convergence gravity dam in southwest China, the analysis shows that compared with
the monitoring index proposed by the conventional small probability method, the method based on the separation time
component fully considers the time effect and enhances the reliability of the monitoring index.

Key words: concrete dam; non-convergence deformation; monitoring index; time dependent component; orthogonal
design method





