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Review and prospect of calculation analysis methods in
hydro-structure engineering

WU Zhongru' >, GU Chongshi'- >, SU Huaizhi'" >, CHEN Bo'’
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering ,
Hohai University, Nanjing 210098, China
2. National Engineering Research Center of Water Resources Efficient Utilization and
Engineering Safety, Hohai University, Nanjing 210098, China)

Abstract: In accordance with demands of the National Program for Medium- and Long-term Scientific and
Technological Development for cutting-edge research on hydro-structure engineering, and in consideration of the
characteristics of high dams, super high dams, and dangerous dams, significant scientific and technological
problems in hydro-structure engineering are examined. Representative achievements and progress in research on
stress, ultimate bearing capacity, and nonlinearity analysis are reviewed, and then the advantages and
disadvantages of current theories and methodologies are analyzed. Finally, development directions, including the
macro-meso-nano coupling analysis model, micro-nano scale analysis method, stochastic fatigue theory, and the
comprehensive analysis theory and method for health diagnosis based on stress, ultimate bearing capacity, and

nonlinearity analyses in hydro-structure engineering, are proposed.

Key words: hydro-structure engineering; dam stress analysis; ultimate bearing capacity of dam; nonlinearity of

dam; review
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