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Fig. 1 Schematic diagram of different seepage

flow monitoring methods
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Fig. 2 Flow chart of different seepage monitoring

methods for drainage ditches
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Tab. 1 Statistical test results of flow velocity measured by different drainage ditch seepage monitoring methods
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Tab.2 Standard values of flow velocity measured by

different drainage ditch seepage monitoring methods

Fes M0 IS v, Vs Vs Vi
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Tab.3 Comparison of seepage flow measured by one
measurement line and one weasurement point method and

three measurement lines and three measurement points method
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Tab.4 Comparison of seepage flow measured by

three-lines three-points and buoy method
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Fig. 4 Correlation diagram of three measurement lines and

three measurement points method flow and buoy method flow
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Tab.5 Relative error of three seepage flow

monitoring methods
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Comparative Analysis of Large Seepage Flow Measurement in

Embankment Drainage Ditch of Wangfuzhou Hydraulic Project
WU Xiao-ya' , HUANG Yao-ying' , YAN Jian® s XIONG Bin® ,GAO Lei’ ,PAN Liu-ming-hao’
(1. College of Hydraulic & Environmental Engineering, China Three Gorges University, Yichang 443002, China;
2. Hubei Hanjiang Wangfuzhou Hydropower Co. , Ltd. , Xiangyang 441000, China)

Abstract: The measured seepage flow of earth and rockfill dam is subject to a certain degree of variability due to the
imapct of various complex factors. This makes it difficult to obtain stable and reliable comparison results when comparing
based on only a few measurements of seepage flow. The float method, conventional current meter method, and Doppler
current meter method were used to measure the large seepage discharge in the drainage ditches of the levees of the Wang-
fuzhou Water Conservancy Project. Furthermore, statistical analysis was conducted on multiple measured seepage dis-
charge values to obtain the probability density functions of the measured values from different seepage discharge measure-
ment methods. Then, by analogy with the definition of the standard value of concrete compressive strength, comparisons
were made based on the measured values at the 80% guarantee rate. The results show that compared to the seepage flow
measured by the three measurement lines and three measurement points method, the relative error of the seepage flow
measured by the one measurement line and one measurement point method is the smallest, followed by the relative error
of the seepage flow measured by the corrected float method, and the Doppler current meter method has the largest relative
error. The seepage flow measured based on the upper limit of flow velocity at an 80% guarantee rate reflects both the
mean and variability of the flow velocity, making the comparison results of different seepage flow measurement methods
more reliable.

Key words: comparative analysis;levee earth-rock dam;Doppler flow meter method;buoy method; 80% guarantee rate



