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Fig.2 Test picture of bulge deformation of flexible mattress
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Fig. 1 Layout diagram of optical fibers and airbag
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Fig. 4 Relationship between strain and relative height
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Fig. 5 Comparison between measured deformation
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Research on Strain Response Characteristics and Identification Method

for Bulge Deformation of Flexible Mattress
XU Xue-hong' , WEI Xiang-long”®, YANG Han-yuan®’,XIA Zhi-kang®,
HUANG Ting-jie’ ,ZHU Hao',ZUO Li-qin®
(1. Changjiang Nanjing Waterway Engineering Bureau, Nanjing 210011, China; 2. State Key Laboratory of
Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210024, China; 3. State Key
Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute,
Nanjing 210029, China; 4. Jiangsu Hydraulic Research Institute, Nanjing 210017, China)

Abstract: Flexible mattress is a beach protection measure which is widely used in the waterway regulation projects in
the middle and lower reaches of the Yangtze River. The in-situ service condition of the flexible mattress has a great im-
pact on the protection efficiency for the beach and shoal. Aiming at the difficulty of identifying and quantifying the de-
formation of the bulge of the flexible mattress, a model test was carried out to study the strain response characteristics of
the bulge deformation. The result shows that the strain under bulging deformation presenting a parabolic strain distribu-
tion characteristic on the cross-section, and the area with the largest strain is located on the top of the bulging body.
Based on the strain distribution characteristics of bulge deformation, the shape prediction formula was proposed. Further-
more, the bulge deformation identification method and shape inversion method were put forward. The results can provide
the reference for the deformation monitoring and assessment of the flexible mattress.

Key words: flexible mattress; bulge deformation; deformation measurement; waterway regulation; optical fiber
sensing
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Pressure Distribution Characteristics of Diversion Tunnel of

Yebatan Hydropower Station

ZHOU Shun-wen' ,PU Yun-juan',LI Deng-song® s YANG Ke-chen’
(1. POWERCHINA Chengdu Engineering Corporation Limited, Chengdu 610072, China;
2. School of Automation, Chengdu University of Information Technology, Chengdu 610225, China;

3. College of Water Conservancy and Hydropower Engineering. Sichuan Agricultural University. Yaan 625014, China)

Abstract: As a diversion tunnel, the pressure distribution of the tunnel body, the top and the bottom of the tunnel is
very important to avoid cavitation, vibration and other undesirable phenomena. Taking the diversion tunnel of Yebatan
Hydropower Station as the research object, this paper simulated the pressure distribution of the diversion tunnel based on
the physical model test, as well as the three-dimensional numerical model established by the RNG k-e turbulence model
and the VOF method. The reliability of the three-dimensional numerical simulation was verified by the experimental data.
The results show that the main flow of the diversion tunnel, the pressure distribution of the tunnel body at the sudden
change of hydraulic boundary such as the inlet chamber section, the turning section and the plug section, as well as the
variation trend of the bottom and top pressure along the way were analyzed. The research results show that the pressure
distribution along the bottom and top of the diversion tunnel shows a downward trend, but at the sudden change of hy-
draulic boundary such as the sluice chamber section, the plug section and the turning section, the pressure value will show
a large fluctuation of rapid increase or decrease.

Key words: Yebatan Hydropower Station; diversion tunnel; pressure distribution; hydraulic boundary mutation





