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Distributed optical fiber monitoring in simulated leakage test on pressure steel pipe

SHANG Feng]'z, FAN Zhe" *, ZHU Xinmin" *

(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, Beijing 100038, China)

Abstract: The pressure steel pipe in service could be broken by corrosion and lead to dangerous leakage.
Hence it is necessary to develop a real time monitoring method to locate the leaks in pipes and alarm in
time. This study carried out a series of indoor experiments that simulated leakage in a pressure steel pipe,
using the vibration monitoring method based on the ¢ -OTDR optical fiber interference principle and system-
atically studied its effectiveness under different leakage conditions. The experimental results imply that the
detected vibration signal intensity become larger as the increase of the size of leak holes and discharge of
flow. However, due to the initial vibration energy in system, the vibration signal by extreme small leakage
can hardly be distinguished according to monitoring data. In this experiment, the distributed optical fiber
can be effective when the leakage is larger than 1.00L/s.

Keywords: pressure steel pipe; distributed optical fiber; vibration monitoring
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Visco—elastic boundary processing method for dynamic analysis of

earth-rock fill dam on deep overburden layer

YANG Zhengquan" *°, LIU Xiaosheng” *>*, WANG Xiaogang" * *,

ZHAO Jianming" **, WEN Yanfeng" >’
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, Beijing 100038, China;
2. Dept. of Geotechnical Engineering, IWHR, Beijing 100048, China;
3. Engineering Research Center on Anti—-Earthquake and Emergency Support Techniques of Hydropower Projects, Ministry of Water Resource,

Beijing 100048, China)

Abstract: In the dynamic analysis of earth-rock fill dam on deep overburden layer, the foundation of dam
is truncated usually when the depth of overburden layer is higher than the height of dam on it, and the
analysis object is the system of dam and its near—field foundation. The problem that dam response becomes
larger because of the boundary truncation can be solved effectively though the application of visco—elastic
boundary condition in dynamic analysis of the dam-foundation system. Dynamic response analysis method of
the earth-rock fill dam on deep overburden layer base on visco—elastic boundary condition is established in
the paper. The problem of seismic motion input under visco—elastic boundary condition is solved by the
method of applying equivalent seismic inertia force on structures. Dynamic nonlinear characteristics of soil
is reflected using the equivalent linearization method. The results show that, the problem of seismic motion
input under visco—elastic boundary condition can be solved effectively by the method of applying equivalent
seismic inertia force on structures, and the dynamic response levels of dam in earthquake is increased
when the cut—off boundary of dam is fixed, which makes the calculated results conservative.
Keywords: deep overburden layer; earth-rock fill dam; dynamic analysis; boundary processing method;
visco—elastic boundary
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