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Abstract

Although the micropiles (MPs) are frequently used to reinforce the
preexisting footing and in addition to being employed as structural elements in
many geotechnical projects, geotechnical engineers highlight that the ultimate load
of MPs is vital and of great benefit in field activities. The basic function of (MPs) is
due to their restricting properties, which increase the soil's shear failure surface
area as a result of their contact with the surrounding soil. This idea served as the
base for the current research, which examined the adoption of (MPs) as a vertical
reinforcement of footings. The study was divided into two main parts: the
experimental part, which used a physical model to represent the soil's condition
(sandy silt soil from Mosul City), and a flat footing system reinforced with (MPs).
The second part involved using the (PLAXIS 3-D, V20) computer program to
conduct a parametric study after performing a numerical study to represent the
physical model. The behavior of the load-settlement curve for the reinforced
footing was examined in both parts, and its performance was different from that of

the unreinforced foundations (flat foundations).

In the experimental part, footings reinforced with (MPs) were examined
under a variety of scenarios, including layered and non-layered soil conditions, and
reinforcing the footing with a single (MP) or a group of (MPs). As the footing's
ultimate load was enhanced and the settlement was reduced, it was noted that the
MPs effectively reinforced the footing. Additionally, the behavior of the load-
settlement curves for the various footing conditions, adopted in the study, is clearly
affected by the soil conditions. While the numerical part was successful in
generating load-settlement curves with similar behavior to those curves acquired
from the experimental part, the numerical part also achieved the right selection of
the physical model with the representation of soil conditions. The characteristics of
the MPs and the surrounding soil conditions, including: the length and diameter of
the MPs, the angles of internal friction of the soil layers, the ratio of the length of
the MPs embedded in the layered soil, the distribution pattern of the (MPs), and the
angle of inclination of the (MPs), are studied using a set of variables known as a
parametric study. The numerical analysis demonstrated that incorporating (MPs)
into the footing improved its performance significantly. The results demonstrated
that all of the investigated variables in the parametric study have an impact on the

ultimate load and the settlement of the footings.

An effort to understand the impact of some of the aforementioned factors on
the ultimate load and settlement of the footing reinforced with (MPs), this study



also looked at how the distribution pattern of (MPs) and the installation angle of
(MPs) affect the behavior of the load-settlement curves of a square footing but with
field dimensions.The study showed that the bearing resistance of the foundation
increases with the hexagonal distribution pattern of the piles compared to the
square distribution pattern. The study also showed that the bearing capacity of
foundations increases using (MPs) compared to foundations not reinforced with

micropiles.



