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Dam deformation monitoring model based on optimal temperature cycle factor//YANG Yang! WANG Yue? 1. State Key
Laboratory of Hydrology-Water Resources and Hydraulic Engineering  Hohai University ~ Nanjing 210098  China 2. Changjiang
River Scientific Research Institute  Wuhan 430010  China

Abstract The variation of temperature field in dams is one of the main factors to affect their displacement. Considering that the
actual variation of temperature field in an annual cycle is small and the cycle of harmonic factor is fixed to be 365 days it is
difficult to temporally depict the tiny variation of the temperature field. For this reason two groups of harmonic factor with variable
cycles were selected. The optimal temperature cycles were found by use of the particle swarm optimization algorithm. A
displacement monitoring model based on the optimal temperature cycle was obtained. The monitoring data of displacement of Xin’
anjiang Dam were analyzed by means of the new model. The results show that the proposed model based on the temperature factor
with variable cycles can satisfactorily reflect the impact of temperature on the dams and the multiple correlation coefficients are
greatly improved.
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1
/d R S /d R S
1 3 61 m 1966-01—2008-06 364.4 0.837 0.798 365 0.718 1.045
2 3 6l m 1966-01—2008-06 366.3 0.953 0.303 365 0.948 0.317
3 3 85m 1976-01—2008-01 364.9 0.865 0.470 365 0.756 0.596
4 3 85m 1976-01—2008-01 365.4 0.915 0.261 365 0.909 0.269
5 4 61l m 1978-04—2008-06 365.1 0.867 0.681 365 0.865 0.680
6 4 85m 1978-04—2008-06 365.4 0.823 0.584 365 0.719 3.651
7 4 85m 1978-04—2008-06 368.3 0.900 0.226 365 0.724 0.828
8 6 6l m 1984-08—2008-06 365.9 0.886 0.614 365 0.881 0.625
9 6 38 m 1997-01—2008-06 363.3 0.905 0.734 365 0.692 6.161
10 6 38m 1997-01—2008-06 363.6 0.735 0.171 365 0.708 12.191
11 13 85m 1965-01—1997-12 365.8 0.975 0.310 365 0.696 8.404
12 13 8 m 1997-12—2000-06 365.4 0.981 0.221 365 0.979 0.228
13 13 85m 1965-01—1997-03 365.8 0.839 0.165 365 0.706 0.346
14 13 61l m 1980-01—1996-11 365.6 0.916 0.254 365 0.751 0.867
15 19 6l m 1964-01—1980-03 366.0 0.915 0.810 365 0.912 0.825
16 19 6l m 1980-10—2008-06 365.4 0.929 0.702 365 0.927 0.707
17 19 85m 1976-01—2004-12 366.9 0.776 0.978 365 0.707 14.449
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