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Abstract

Water scarcity in irrigation canals requires specific procedures to be taken by the Ministry of Water
Resources. One of these procedures is the application of the rationing system in the irrigation channels. The
study of the irrigation canals is important in both water resources engineering and civil engineering, especially
if those canals are built on gypsum soil. In order to evaluate the rationing system in gypsum channel treated
with a certain percentage of cement, practical experiments were conducted to discover the effect of wetting and
drying cycles on the physical and hydraulic behavior of this soil and to calculate some soil properties such as
infiltration rate and moisture content in each cycle (10 wetting days and 10 drying days). Gypseous soil
containing 65% gypsum was uesed in this study. The infiltration box model that was built for this research
contains four samples and two samples of untreated soil (8 rationing cycles), one of which was exposed to the
rationing system, while the other two samples were mixed with soil mixed with 10% cement (5 cm of cement
mixture over 15 cm soil) 8 cycles as well, and one of them was exposed to the rationing system. This paper
shows that the treating by cement reduces the infiltration rate about 88%. The application of the rationing
reduces the infiltration rate about 77% for treated soils, and in the case of untreated soils, the infiltration rate

increases by 20%. In the absence of a rationing system, the results are quite reversed.

Keywords: Rationing System, Infiltration Rate, Wetting and Drying, Gypseous Soil, Irrigation
Channels.
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1984 Al 5 a8 ) 481 )l ddial sally Badaall 3 saall 5 D ) sl a1 LSyl i) Ax i) Clia sad (adle : (1) Jsoa

The result of the o . .
) The limits specified according to
Properties X-ray )
the standard Iraqi no. 5 (1984)
fluorescence

Fex0O3 5.504 2-4
Al20s 2.576 4-8

SiO; 19.16 18-24

CaO 68.62 60 - 69

SO3 2.967 03-27

MgO 1.943 2-5

S.M 0.46 19-3.2

A.M 2.24 15-25

L.S.F 1.017 1.02 - 0.66

Agalall 4 il Aibessl) 5 Al Sudl) Cla sadll adle 1(2) Joa>

Properties Value
Gypsum Content (%) 65%
Max. dry unit weight, ymax 16.8 (kn/m?3)
Optimum Water Content (%) 11.8
Specific Gravity, (Gs) 2.37
Void ratio, (e) 0.411
Porosity, (n) 0.29
D10 0.05 mm
D60 0.6 mm
D30 0.16 mm
Coefficient of curvature, Cc 12
Coefficient of uniformity, Cu 0.85
Soil Classification (USCS) Gypsum soil (SP)
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20
10 /
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0 0 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Time (day)
Cycle
No. 1 2 3 1 5 6 7 8
il B saia (8 o Y VAN B 5 pe ae N Jaxae A 2(6) JSa
p3/ele) Aslaal) s 5 dsllaal) &y i) 3 il Jona Gaidle : (3) Jsasd
) Untreated gypseous soil Treated gypseous soil
Time
. o Without . e . .
(day) With rationing o With rationing | Without rationing
rationing
0 0 0 0 0
10 39.178 39.19 1.079 1.081
30 45.207 45.27 1.779 2.444
50 56.57 53.14 1.762 3.824
70 74.16 61.31 1.494 5.029
90 84.67 67.68 1.711 6.092
110 91.554 74.11 1.997 7.399
130 98.155 82.73 2.232 8.951
150 104.61 90.13 2.383 10.591
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Initial void ratio, Final void ratio, Variation in void
The state porosity and unit porosity and unit ratio, porosity and
weight weight unit weight
e =0.411 e =0.600 +31.5%
Without rationing n =0.29 n =0.375 +22.6%
3 1=16.8 kn/m® 7=14.9 kn/m? 11.3%
°©
3]
5 e =0.411 e =0.460 +10.6%
5
With rationing n =0.29 n =0.315 +7.9%
v=16.8 kn/m® v=16.2 kn/m® -3.5%
e =0.239 e =0.293 +18.4%
Without rationing n =0.193 n =0.226 +14.6%
S y=22 kn/m® v=18.8 kn/m® -14.5%
(2]
3
© e =0.239 e =0.266 +10.1%
=
With rationing n =0.193 n =0.210 +8.1%
v=22 kn/m? v=19.3 kn/m® -12.27%
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