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Objective: Removing sewage from the human living environment is one of the health and
environmental protection principles. In this regard, the necessary facilities, especially the lines and
network, should meet the required standards.

Methods: To facilitate the construction of lines at shallower depths in this research, we examine the
solution to reduce the slope of the lines in the east part of Ahvaz. Also, we economically compare the
situations of lines. The city's topographical position characterized by low altitude from sea level, flat
terrain, and fine-grained collapsing soil presents several challenges in the design, construction, and
disposal of wastewater. The high level of groundwater, the existence of a worn-out network, and the
growth of residential complexes led to the rise of population density in certain areas doubling the
problem of operating and using the lines. Operating lines at greater depths requires implementing
special methods like micro tunneling which is expensive. To prevent placing lines in the deep part of
the ground requires the establishment of pumping stations. The current research explores alternative
slopes.

1 1 1
Results: The main lines in the east of Ahvaz were designed with slopes of >d 3d and less thanﬁ by

trial and error with SewerCAD software. Reducing the slope of the lines will increase the diameter
leading to an increase in the cost of purchasing the pipe. However, reducing operational costs leads to
a decrease in the expenses of pumping station equipment and station operation costs and a reduction

in the costs of fixing and maintaining lines. With a standard 2d slope in the position of lines, the

average depth of the lines decreases to 1 meter, resulting in a 9.7 percent increase in pipe purchase
cost, a 10 percent reduction in implementation cost, a 9.5 percent reduction in pump stations equipment
cost, 9.6 percent reduction in maintenance. The 1/3d design leads to a depth reduction of 1.2 meters,
a 15 percent increase in pipe purchase cost, a 12 percent reduction in implementation cost, a 12 percent
reduction in station equipment cost, 10.4 percent reduction in repair and maintenance cost. The trial
and error design brings about the reduction of the working depth to 1.35 meters, an 18.9 percent
increase in the cost of buying pipes leading to a 15 percent reduction in the cost of implementation, a
12 percent reduction in the cost of station equipment, and an 11.7 percent reduction in the cost of
repairs and maintenance.

Conclusion: Based on a comprehensive examination of all parameters, a design with a standard slope

1.
of 2d is recommended.
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