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Summary:

Agricultural subsurface drainage systems are commonly used to remove the excess water
and salts from the root zone to enhance crop production and to ensure irrigated agriculture
sustainability. In Egypt, drain pipes installed in soils with limited cohesion (clay content is
less than 30%) should be provided with envelopes to prevent the entry of soil particles into
the drains (filter function) and to reduce entrance resistance by creating a more permeable
zone around drains (hydraulic function). Calcareous soils with calcium carbonate (CaCO3)
content of more than 15% are considered hazardous problematic soils that cause envelope
clogging and sedimentation in the subsurface drainage network. Earlier testing of synthetic
drain envelopes in Egyptian calcareous soils has revealed poor performance. Therefore, the
main objective of this study is to determine the most appropriate locally available envelope
material(s) that can be used in calcareous soils under Egyptian conditions. Both theoretical
and experimental (laboratory as well as field) investigations were conducted to assess the
performance of the locally available synthetic envelope (polypropylene with pore size 400
microns — PP400) alone and combined with granular materials. The assessment results
(theoretical and experimental) indicated that the currently used synthetic envelope PP400 is
not performing well when used alone (too thin with low porosity). Treatments that have a
gravel material, either alone or in combination with the locally available synthetic envelope
revealed good performance and consequently gravel envelopes alone are recommended.
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ae

cm
Cu
dio

dso

dao

DRI
DRP
EPADP
FAO
Fed

he

HFG

lex

m/d
NWRC
Og0o

PADTP
Pl

PSD
PVC

re

Nomenclature

The ratio of the perforated pipe surface area exposed to water flow

Centimeter
Coefficient of uniformity, which is the ratio between deo and dio

Particle size of the base soil at which 10% of the material has a smaller
size (microns)

Particle size of the base soil at which 60% of the material has a smaller
size (microns)

Particle size of the base soil at which 90% of the material has a smaller
size (microns)

Drainage Research Institute

Drainage Research Programme Project

Egyptian Public Authority for Drainage Projects

Food and Agriculture Organization of the United Nations
Feddan = 4200 m2

Entrance head loss (m)

Hydraulic failure gradient (dimensionless)

Hydraulic exit gradient (dimensionless)

Soil saturated hydraulic conductivity (m/d)

Meter per day
National Water Research Center

pore size at which 90% of the envelope pores have an equal size or
smaller (microns)

The Drainage Technology and Pilot Areas Project

The plasticity index of the soil and is equal to the difference between the
liquid limit and the plastic limit of the soil.

The soil particle size distribution

Polyvinyl chloride
The drain discharge (m®/day)

Entrance resistant (day/m)

Porosity of synthetic (voluminous) envelope (dimensionless)
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