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Fig. 1 Flow chart of leakage location
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Fig. 2 Normalized sensitivity matrix when leakage

of each node is 30 L/s
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Fig. 3 Schematic diagram of analog sensor
position distribution
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Fig. 4 Analysis diagram of residual error of node pressure
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Fig. 6 Overview of water supply network in L. Town
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Study on Impact of Extreme Weather Conditions on Stability

Characteristics of Earth-Rockfill Dam
LUO Deng-ke', FANG Yi-xiang®, LI Zhuo®*, LIU Xin-yi’
(1. Water Affairs Bureau of Pengyang County, Pengyang 756500, China; 2. Dam Safety Management Department,
Nanjing Hydraulic Research Institute, Nanjing 210029, China; 3. Dam Safety Management Center
of the Ministry of Water Resources, Nanjing 210029, China)

Abstract: Affected by global climate change and human activities, extreme weather events such as drought and rain-
fall have led to landslides and other disasters in the reservoir dam. At the same time, the impact of evaporation and rain-
fall on the seepage and stability of the dam slope has not been considered in the design specifications for roller compacted
earth-rockfill dams. Taking an earth-rockfill dam as the research object, a finite element calculation model was estab-
lished to study the impacts of evaporation, rainfall and reservoir water level changes on the pore water pressure, satura-
tion line and safety factor of anti-sliding stability of the earth-rockfill dam. And the cause mechanism of landslide was an-
alyzed in combination with geological exploration and monitoring data. The results show that evaporation and rainfall have
a great impact on the pore water pressure of the soil within 0~2 m of the downstream dam slope. The difference between
the measured water level of the piezometer and the saturation line calculated by the finite element method is less than
0.4 m. At the initial stage, evaporation improves the stability of the dam slope, but evaporation causes the surface fill of
the dam body to shrink and crack continuously, providing a channel for rainfall infiltration. With the increase of the num-
ber of rainfall and evaporation cycles and the rising of the reservoir water level, the cracks continue to increase, and the
local stagnant areas near the bottom of the cracks are interconnected to form a saturation zone, which leads to the instabil-
ity and damage of the shallow dam slope downstream of the dam. The research results provide a scientific basis for impro-
ving the design specifications of earth-rockfill dams and the early warning of reservoir dam landslides.

Key words: earth-rockfill dam; evaporation; rainfall; reservoir water level; landslide
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Leakage Location Method of Water Supply Network Based on

Graph Theory and Bayesian Theorem
WANG Tong"",KANG Bing-qing""”,LI Zhong-yu"",
ZHU Duo-lin"" , WANG Qing-yia'b ,ZHAO Hong—bin""h ,XU De-lun"",HONG Lei""
(a. School of Civil Engineering and Architecture; b. Key Laboratory of Water Supply and Sewerage, Ministry of
Housing and Urban-Rural Development,Chang’an University,Xi’an 710061, China)

Abstract: At present, most leakage location methods rely on the hydraulic model of the pipe network. However,
when the accuracy of the hydraulic model cannot meet certain requirements, or when the model cannot be established due
to the lack of basic data, the model-based method will fail. For this purpose, the study of the leakage location of the wa-
ter supply network was carried out on the basis of pressure monitoring data. Based on the modeling theory of graph theo-
ry, the interpolation method for estimating the node pressure of pipe network was obtained. The leakage position was es-
timated by analyzing the residual of the pressure monitoring value of each node and the measured value after the leakage
occurs. With the help of Bayesian theorem, time-series reasoning was carried out on the positioning results, and the node
with the largest probability in a certain period of time was regarded as the location where leakage occurs. By using the
case of L. Town, the state of pipe network was simulated when single point leakage occured, and the feasibility and loca-
tion performance of the leakage location method were verified.

Key words: water supply network;leakage location;graph theory ;Bayes theorem;pressure monitoring data





