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Abstract:

A laboratory experiment was carried out at the research station of the College of Agriculture / Tikrit
University, for the purpose of studying the effect of compaction stress on the physical properties of
different soils with their gypsum content. The experiment included two factors, the first was
compaction of soils with a gypsum content of 96, 163, 218, 264, and 371 g kg™. To the apparent
densities of 1.2, 1.3, 1.4, 1.5, 1.6, and 1.7 Mg m™®, some physical properties of each gypsum soil were
estimated after compacting it to the aforementioned apparent densities, which included the moisture
description curve and soil resistance. for penetration, shear stress, saturated water conductivity and
porosity. The results showed the following: the compaction stress increased from the shear stress
values, as the bulk density of 1.7 Mg m™ gave the highest average value for this characteristic,
reaching a value of 113.3 kg cm? with a percentage increase of 233, 121.54, 80.35, 32.22, and
12.02% compared to the compaction levels of 1.2, 1.3, and 1.4 and 1.5 Mg m™, respectively. The
results also showed an increase in the resistance of the soil to penetration with an increase in the level
of compaction, and the 1.7 Mg m-3treatment gave the highest average of 0.130 kPa cm? compared to
the bulk densities of 1.2, 1.3, 1.4, and 1.5 Mg m™, which gave values of 0.007. and 0.018, 0.04,
0.059, and 0.094 kPa cm?, respectively. Also, increasing the level of compaction had a negative
impact on the values of water conductivity, as the density 1.2 Mg m™ gave the highest average of
0.125 cm min™, while increasing the compaction above this level gave an average of 0.045, 0.015,
0.007, 0.005, and 0.002 cm min-1 for bulk densities 1.3, 1.4, 1.5, 1.6, and 1.7 Mg m, respectively.
Compaction stress led to a reduction in the total porosity of the soil, as the lowest value of porosity
reached 0.328 at a bulk density of 1.7 Mg m~, then it began to increase gradually as the bulk density
decreased to the extent of 0.525 at a bulk density of 1.2 Mg m™. The critical limit of porosity at the
bulk density of 1.5 Mg m™ was 0.417, 0.412, 0.408, 0.403, and 0.396 for soils with gypsum content
of 96, 163, 218, 264, and 371 g kg™, respectively. Increasing the gypsum up to 218 g. kg™ led to an
increase in the shear stress and soil resistance to penetration with an average of 79.80 kg m™ and
704.42 kPa cm, respectively, while both properties began to decrease when the gypsum was
increased above this level. The gypsum content of the soil did not significantly affect the water
conductivity values of the soil, as the soil with a gypsum content 264 g kg™ gave an average value of
0.035 cm min™, while the soil with a gypsum content gave 371 g kg™. The average was 0.034 cm
min™, and the treatment with gypsum content 163 cm min™ recorded the lowest average, amounting
t0 0.028 cm min™.
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