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Deep-water detection, monitoring, early warning and treatment of
emergencies of major water conservancy projects: a review

CAI Yuebo!, XIANG Yan" >3 SHENG Jinbao" %3, MENG Ying'
(1. Dam Safety Management Department, Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. State Key Laboratory of

Hydrology-Water Resources and Hydraulic Engineering, Nanjing 210029, China; 3. Key Laboratory of Reservoir and Dam Safety,

Ministry of Water Resources, Nanjing 210029, China)

Abstract: The construction level of high dams in China is leading in the world, but the guarantee level of their safety operation
is relatively lagging behind. The high dams have relatively weak emergency support capability to deal with the extreme events
such as flood, strong earthquake, geological disaster, abnormal drought, low temperature and terrorist destruction, thus their
safety risks cannot be ignored. The review is carried out from three aspects: foundation and application basis, technical research
and development, integrated demonstration and promotion. It includes: (1) The basic theoretical researches such as dam
performance evolution and disaster mechanism under unconventional conditions, dam safety diagnosis and risk control under
extreme conditions, early warning standards and emergency response mechanisms of dam failure; (2) Key technologies such as
human-occupied vehicles for deep-water inspection of dams, deep-water leakage detection of dams, dredging and gate repair of
deep-hole drainage structures, emergency monitoring of dams and rapid detection of their hidden dangers, defect repair of dams
in deep water environment, emergency rescue and rapid repair of damage of dams under extreme conditions; (3) The integration
demonstration of dam safety detection in 100 m-deep water, and the application and dissemination of early warning and
emergency response of dam failure under extreme conditions. The latest researches on these issues are reviewed and
summarized, and the relevant suggestions for the main development direction in the future are proposed.
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emergency treatment
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Fig. 6 Multi-source information fusion diagnosis method for dam safety under extreme conditions
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Fig. 22 Repair materials for water-stop failure of underwater joints
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Fig. 23 Repair materials for underwater concrete surface
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Fig. 25 Emergency treatment technology for whole process of early warning, evacuation and resettlement
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Fig. 26 Rapid seepage interception and quick-setting grouting

technology for leakage at joint part of earth-rockfill dams
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Fig. 27 Rapid repair technology for leakage of concrete face
rockfill dams under extreme conditions
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Fig. 28 Self-priming plugging technology for underwater leakage channels
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Fig. 32 Protection technology for temporary overflow of dam
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Fig. 33 Platform for demonstration application of safety
monitoring cloud
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damage quick repair technology of dams under extreme conditions
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