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Abstract

The research aims to study the effect of swelling pressure on bearing
capacity of swelling soils selected from the city of Mosul. A laboratory model that
was manufactured for this purpose, with a set of laboratory experiments that were
conducted in order to study the effect of changing moisture content and dry
density on shear strength parameters (cohesion and internal friction angle), and
swelling pressure by both direct shear and odometer examination, respectively.

The soil was classified as a (CH) soil according to the unified classification
system, as the swelling pressure of this soil with its natural moisture reached to
(385 kN /m?).

In the group of direct shear test experiments, (8) percentages of moisture
content were chosen, ranging between (17% -32%), with (2) ratios of dry density
(15.69, 13.73 kN/m?). The results of the experiments showed that the values of
the shear strength parameters decrease with increasing the moisture content as the
dry density is constant, and the values of the shear strength parameters increase
with the increase in the dry density when the moisture content is constant, The
parameters of shear strength decrease with increasing moisture content, as the
cohesion decreases by (15%, 13.73%) at dry density (15.69, 13.73 kN/m’)
respectively, while the cohesion value increases with The dry density increased by
proportions ranged (62.8%-68.4%) when the moisture content values were (17%-
32%). As for the values of the angle of friction, it also decreases with an increase
in the moisture content by (20.9%, 18.2%,) at the dry density values (15.69,
1373 kN/m’) respectively, While the value of the internal friction angle
increases with the increase in the dry density by proportions ranged (28.2%-14%)
when the moisture content values are (17%-32%) respectively. The highest value
for cohesion is (86.088 kN/m?”) and for internal friction angle (39.7) at moisture

content (17%) and dry density (15.69 kN/m’). The minimum value for cohesion



is (12.75 kN/m?) and for internal friction angle (23.3) at moisture content (32%)
and dry density (13.73 kN/m?).

The results of the swelling pressure test (constant volume) that were
performed on (21) samples showed eight percentages of moisture contents and
three values of dry density. The values of the swelling pressure decrease with the
increase in the moisture content. As the results showed that the values of the

swelling pressure decreased with increasing the moisture content by

(77.4%, 86.1%, 81.52%, 95.2%) at the dry density (11.7, 13.73, 15.69,

kN/m3), respectively, while the values of the swelling pressure increased

at The dry density increased by (85.9%,82.2%) at moisture content values
(17%=32%).

While the experiments conducted on the model showed that the bearing
capacity of the pre-saturated swelling soils was (G5qr = 196 kN /m?), while the
bearing capacity of the swelling soils when taking into account the generation of
swelling pressure was ( Oye(sat — sw) = 620 kN/m?*) When comparing
these results with those obtained from Plaxis, it was noted that there is

convergence in the results.
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