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A method for calculating drainage flow in intermittent improved subsurface pipes

JIN Mingrui', TAO Yuan'?, WANG Shaoli"*, GUAN Xiaoyan'">
(1. China Institute of Water Resources and Hydropower Research, Beijing 100048, China;
2. National Center of Efficient Irrigation Engineering and Technology Research—Beijing, Beijing 100048, China)

Abstract: To address the issues of frequent waterlogging disasters in the field and the scarcity of arable land re-
sources, an intermittent improved subsurface pipe drainage structure was proposed, which offers a larger drainage
flow and occupies less farmland. In general, the conventional subsurface pipe can be simplified to two—dimensional
calculation, but the intermittent improved subsurface pipe has three—dimensional seepage around the cylinder sand
filter in the process of drainage, forming a relative complex spatial seepage structure. By combining the drainage
formula of Sha Jinxuan partially penetrating well and the drainage formula of conventional subsurface pipe, a sim-
plified method for calculating intermittent improved subsurface pipe drainage flow in the absence of surface water
was given. Field experiments were combined with HYDRUS numerical simulations to verify the results, and the
flow proportion of each part in the drainage process was analyzed. The results show that the theoretical calculation
method for intermittent improved subsurface pipe flow is reasonable and feasible, and the average relative error be-
tween the theoretical calculation and the measured value and the simulated value is 6.97% and -2.84%, respec-
tively. With the increase in drainage time, the proportion of internal drainage flow to total flow in the cylindrical
sand filter gradually decreased, while the proportion of external inlet flow to the total flow continuously increased.
The higher the cylindrical sand filter material is, the longer the internal drainage duration is, the smaller the spac-
ing of the cylinder sand filter material, the greater the proportion of the sum of internal drainage and external inlet
flow to the total flow. The discontinuous improved method for calculating subsurface pipe drainage flow is suitable
for both loam and silt. The research results provide ideas and references to enrich the drainage theory of agricultural
land and the construction of subsurface pipe projects.

Keywords: intermittent improved subsurface pipe; cylinder sand filter; drainage flow; HYDRUS
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