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Abstract
The expansive soil is one of the most important problems faced by the engineer in the
field of soil mechanics and foundation engineering because of the damage caused by

engineering facilities such as light buildings, roads and other light engineering facilities.

The objective of the study is to study the volumetric variation of the soil as a result of the
leakage of water from the pipes and septic tanks using the uncoupled solution with finite
elements method based on the Seep / W and Sigma / W packages of the Geo-studio 2012
program. We chose (Siddiq district) from the left side of Mosul city Because of it swelling
properties and effect on the buildings sited on it. The effect of the change of the base width,
the load, distance the source of the leakage from the base edge, was studied on the swelling
and the type of relationship that the inflation associated with these variables. The results
showed that there is a critical distance to the drainage tank from the edge of the base where
the swelling is at its greatest value, and the swelling decreases as we move away from this
distance. A study of the effect of water leakage from sewage pipes revealed that there is a
critical depth of these pipes on the base edge, which has a swelling at its highest value and
also decreases as we move away from this depth. Therefore, when designing the buildings
built on the soils, the sites of the pipes and reservoirs of sewage and then from both the
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critical and critical depth, which leads to reduce the rate of swelling and achieve the integrity
of engineering origin. It is noted that the highest swelling rate (0.96%) was at a width of 3m
and carried a 50kN load when the sewage pipe was 2m horizontally and vertically from the
edge of the foundation and the soil surface, respectively. (-0.98%) for the basis of width
(0.5m) and under the influence of a load of 150kN when the coordinates of the tube (1m)

from the surface of the earth and (6m) from the edge of the base.
Keywords: Expansive soil, sewage pipe, septic tank.
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ccastl 5l (AR/R) FlEY) s 12 Jg2a
Footing 0.5 1.00 2.00 3.00
width (m)
P (kll:lp (m) 2.00 | 4.00 | 6.00 | 2.00 | 4.00 | 6.00 | 2.00 | 4.00 | 6.00 | 2.00 | 4.00 | 6.00
Depth 1 m
50 055 | 034 | 015 | 0.66 | 045 | 0.27 | 0.79 | 057 | 0.39 | 0.87 | 0.64 | 0.45
100 -0.01 | -0.22 | -041 | 0.22 | 0.01 | -0.17 | 0.46 | 0.24 | 0.06 | 0.61 | 0.38 | 0.18
150 -058 | -0.79 | -0.98 | -0.22 | -0.44 | -0.62 | 0.13 | -0.08 | -0.26 | 0.36 | 0.13 | -0.06
Depth2m
50 063 | 042 | 023 | 0.75 | 054 | 0.35 | 0.88 | 0.66 | 047 | 096 | 0.73 | 0.52
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150 -0.52 | -0.68 | -0.86 | -0.16 | -0.33 | -0.50 | 0.20 | 0.04 | -0.14 | 0.44 | 0.25 | 0.06
Depth 6 m
50 041 | 031 | 0.18 | 054 | 042 | 0.30 | 0.66 | 0.55 | 043 | 0.76 | 0.63 | 0.49
100 -0.15 | -0.26 | -0.38 | 0.09 | -0.02 | -0.15 | 0.34 | 0.23 | 0.10 | 0.50 | 0.37 | 0.23
150 -0.71 | -0.82 | -095 | -0.35 | -0.47 | -0.59 | 0.01 | -0.10 | -0.22 | 0.25 | 0.12 | -0.02
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