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Tab. 2 Statistical results of SDE and other four algorithms for solving 50 dimensional test functions
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Tab.3 Statistical results of peak discharge and peak

clipping rate of Jian station
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Optimal Operation of Flood Control in Wan’an Reservoir

Based on Improved Differential Evolution Algorithm
LIU Meng-hua' , HE Zhong-zheng™* ,SHENG Wei-rong’ , XIONG Fang-jin""*,FU Ji-si"**", YIN Heng"

(1. Jiangxi Water Resources Institute, Nanchang 330013, China; 2a. School of Infrastructure Engineering;

2b. Key Laboratory of Poyang Lake Environment and Resources Utilization, Ministry of Education, Nanchang
University, Nanchang 330031, China; 3. Hydrological Monitoring Center of Jiangxi Province, Nanchang 330002, China)

Abstract: The reservoir flood control operation problem has the characteristics of multi-stage, nonlinear and multiple
complex constraints. The research of solution method will help to improve the effect of flood control optimal operation.
Differential evolution algorithm (DE) has a good effect in the application of reservoir optimal operation, but it is prone to
premature convergence and fall into local optimum due to the random search strategy. In order to balance the global and
local search ability of DE, this paper proposed an improved differential evolution algorithm SDE, which is used to im-
prove the search ability by considering the differential mutation strategy of fitness ranking and to improve the development
ability by random selection mechanism. The related numerical experiments verified that the SDE convergence is signifi-
cantly better than that of the DE. GA., PSO., and ACOR. The results of case study show that the SDE is better than
POA and DE in terms of the feasible solution, calculation time, accuracy, convergence stability and speed. The average
flood-peak rate of the SDE is 0. 17 %-4. 26 % higher than the POA, and is 0. 13%-1. 26 % higher than the DE.

Key words: Wan’an reservoir; optimal operation of flood control; differential evolution (DE); maximum flood-peak
rate criterion; penalty function
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Analysis of Foundation Stress Behavior and Remedial Scheme of

Concrete Asphalt Core Wall Dam
XU Jia',CUI Xi-can®,ZHANG Xing-xing”™* ,ZHANG Ling-kai* , WANG Da-yong"

(1. Xinjiang Water Resources and Ecological Water Conservancy Research Center (' Academician Expert Workstation ), Urumgi,
830000 China; 2. College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China;
3a. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin; 3b. Key Laboratory on Construction
and Security of Water Projects of Ministry of Water Resources, China Institute of Water Resources and Hydropower
Research. Beijing 100048, China; 4. Heilongjiang Sanjiang Construction Management Co. ,» Ltd. . Harbin 150036, China)

Abstract: Based on the finite element method, this paper numerically analyzes the stress behavior and its adverse
effects when diaphragm of dam foundation axis shifts downstream during operation, and proposes remedial measures and
reference critical values. The results show that when the axis does not shift, diaphragm of dam foundation is only subjec-
ted to bending moment and produces local tensile stress, but its influence is not obvious. When the axis is shifted down-
stream and the offset is less than 30 cm. diaphragm of dam foundation is subjected to the combined action of pressure and
bending moment, resulting in stress concentration and adverse effects. In the case of no other processing, when the axis
does not shift and the offset is less than 15 cm, it can be temporarily not processed; If the axis offset to the downstream
is more than 15 cm and not more than 27 cm (measured maximum offset), in the subsequent construction, the concrete
base needs to be widened downstream at least 20 cm, which can reduce the tensile stress extreme of diaphragm of dam
foundation and weaken the stress concentration, so as to improve the stress behavior of diaphragm of dam foundation.
The finite element simulation provides a reference for the safety evaluation and treatment measures when diaphragm of
dam foundation is eccentric.

Key words: concrete asphalt core wall dam; diaphragm of dam foundation; stress behavior; finite element simulation





