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Analyses of subsurface drainage effects of farmland

with respect to pipe and envelop material

L FH E*
Chung, Sang Ok

Summary

Analyses of subsurface drainage effects of farmland with respect to pipe and envelop
material are made by the laboratory experiments using soil box to give basic information
for the subsurface drainage system planning and design. Three different diameter PVC
perforated pipes and a mesh pipe are used with envelop materials such as sand, rice bran,
and crushed stone.

Steady state subsurface drainage flow rate increased as envelop material changed
from sand to rice bran and crushed stone. This indicates that as the hydraulic conductivi-
ty of the envelop material increases, the drainage flow rate increases. On the other hand,
for a given envelop material, the mesh pipe which has the largest openning area shows
the largest flow rate while small diameter PVC pipes show small flow rates. This tells
that as the openning area and pipe diameter increase, the flow rate increases, too. There-
fore, selection of pipe and envelop material should be made in accordance with the design
drainage flow rate.

Unsteady state subsurface drainage flow rate with respect to time differs for different
envelop material. In case the sand was used as an envelop material, the small diameter
PVC pipes show larger flow rates than the large diameter PVC pipe and mesh pipe.
When the rice bran was used, the mesh pipe shows the largest flow rate, while small di-
ameter pipes show smaller flow rates. In case the crushed stone was used as an envelop
material, the large diameter PVC pipe and mesh pipe show larger flow rates, while small
diameter pipes show a little bit smaller flow rates. However, the variation of flow rates
among different pipes i1s the smallest when the crushed stone is used.

The flow rate curve with respect to the pipe changes little for the crushed stone envel-
op which has a large hydraulic conductivity, while that changes much for the sand and

rice bran envelops. However, it is difficult to draw a consistent relationship between the
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drainage flow rate and pipe for all the envelop materials.

Since the subsurface drainage experiments are made only under the restricted laborato-

ry condition in this study, further study including field experiment is required.
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(b) Subsurface drainage of multipurpose paddy field in Jupan.

Fig. 1. Schematics of subsurface pipe
drainage
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Table-1. Producer, material, diameter, and
opening ratio of pipes

e PVC pipe | PVCpipe | PVC pipe Mesh pipe
(small dia) | (small dia) | (large dia)

Producer  |DaeYang Co.|¥ % /()| Small Co. |Hi# ) v-(¥).
Material PVC PVC PVC PVC
Inside diame 45 50 50 50
ter(mm) !
Openning 65 110 ¢ 390 390
area(cm®/m) '
Openning 46 6.8 48 248
ratio{ %)
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Table-2. Hydraulic conductivity of the
envelop materials

Envelop material |Hydraulic conductivity(cm/s)
Sand 1.6x10°2

1.7x10°!

9.3x107!

Rice bran

Crushed stone
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Fig. 2. Diagram of the soil box
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Fig. 3. Comparison of the steady state
drainage flow
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Fig. 4. Subsurface drainage flow rate with
respect to time(sand)
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Fig. 6. Subsurface drainage flow rate with
respect to time(crushed stone)
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