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Introduction:

Using some additive materials to gypsum soil can increase its compressive strength and erosion
and make it fit for civil projects in irrigation networks. In this study, (Journal No. 268., 2003) five levels
of cement (5, 8, 10, 12 and 15 % to dry soil) and three levels of micro silica (0, 5 and 10 % cement)
were added to the local soil. The processing of soil samples were conducted in two temperature (27
and 40°C) and their compressive strength was studied and analyzed via SAS statistical software. In
the present research, the best combination, with the minimum addition and a high compressive
strength, was reached by adding 10% cement and 10% micro silica to the soil. In order to evaluate
the sample’s erosion potential, it was exposed to water jet plane in four angles (© = 0,30,60, 90), five
speeds (V = 2, 4, 6, 8 and 8.64 m/s) and three times (T =4,8 and 12 h,) and the highest weight loss
erosion (d,) was observed between the speed of 4 to 8 m/s and the time of 8 hours later in a
horizontal state (0 © =).

Methodology

Using local soil and its modification to stabilize irrigation canals can, in addition to reducing the
implementation time, have a significant role in reducing the operation costs. The purpose of this
study was to investigate the effect of adding microsilica powder and cement on Gypsum soils on
increasing the compressive strength and lining structures against erosion caused by current water. In
this research, five levels of cement (C) of type 2 (5, 8, 10, 12 and 15% in comparison with dry soil),
two treatment temperatures of 27° (the mean temperature of fall in the study area) and 40°C (the
mean summer temperature in the studied area), and three levels of microsilica (M) of 0, 5 and 10%
compared with the cement were used. The total number of samples made to test the compressive
strength of 90 samples (5*3*2*3 =90 were5 cement levels, 3 microsilica, 2 temperature levels and 3
repetitions, respectively). SAS statistical software and split plot model were used to analyze the data.
in order to investigate the erosion potential, this sample was affected by four-angle plate water jets
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(© =0, 30, 60 and 90 degrees ), five speeds (V =2, 4, 6, 8 and 8.64 m/s) and three times (T=4, 8
and 12 h,).

Results and Discussion

In all samples, with the addition of microsilica to cement, the compressive strength of the samples increased
compared to the control samples (without microsilica) due to the introduction of microsilica in the chemical
reaction and the formation of a stable compound called calcium silicate hydrate, which strengthens the mortar.
At 27°C, the increase in compressive strength for all cement percentages was almost constant after increasing
micro silica, but at 40°C, along with increasing microsilica percentage, a higher growth was observed in the
compressive strength of the samples, with the highest amount observed in the sample having10% microsilica.
The effect of temperature on increasing the compressive strength of the samples is quite evident; in about 40-
50% of the samples, the increase in compressive strength was due to heat increase in equal percentages of
cement and microsilica . In order to test the resistance of the samples to erosion, the samples were directly
affected by water flow in the jet test. In this experiment, when water jets were applied vertically to the surface
of the samples at the speed of 4 m/s and the time of 6 hour, erosion was not observed in the samples. As a
result of increasing the time, erosion began in the samples. When the water jets hit the specimens at 30 ° and 60
°, the samples were resistant to erosion up to 4 m / s during the whole period of the experiment. However, by
increasing water collision, erosion effects were observed in the samples. In the last case, the flow direction was
tangent to the surface of the specimens. In this case, the samples were resistant to erosion up to 6 m/s. After
this, erosion began in the samples by increasing the speed

Conclusions

According to the recipe for fixation of the dams and pavement layers [3], if the treated soil has a
compressive strength of 21 kg/cm? after 7 days in the wet room, and if the strength increases over
time, it is suitable for cement fixing. In all samples, the 7-day resistance was more than 21kg/cm?
and, over the course of time for 14 and 28 days, the resistance increased. Therefore, all the mixing
states can be used in this research. In general, however, the effect of increasing the percentage of
microsilica and cement on the increase in the compressive strength of the specimens has been
mentioned in such a way that the effect is highly rising for the samples with 5 to 10% of cement. This
effect is steadily rising for samples with 10 to 12% of cement, and it becomes flat for the samples
with 12 to 15 percent of cement. On the other hand, the temperature, as an effective parameter, can
also increase the compressive strength and compensate for the negative effect of micro-silica on the
slow movement of soil particles. In the water jet test, by increasing the V/V .« parameter, the weight
loss percentage (dy/w,) increases. However, in most samples, the maximum instantaneous erosion
rate is between 4 to 8 m/s and the erosion time is 8 hours. Therefore, the beginning of the motion of
particles can be considered at the speed of 4 m/s and the time of 8 hours. More precisely, the exact
time of starting particles moving in samples is proportional to the angle © and the velocity of the
water jet stream. Moreover, most eroded areas are places where gypsum is free and dissolved .
Considering the above-mentioned facts, the best mixing ratio can be obtained with regard to the
required compressive strength and the environmental conditions. In this study, the best compressive
strength is obtained by combining 10% of microsilica and 10-12% of cement if the operation time is
the warm season of the year.
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