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Abstract of Thesis:

The problem of vertical excavations reinforced by the grouted nails, is analyzed using the finite element method utilizing
(PLAXIS-2D) - software. An extensive parametric study is performed regarding the shear strength parameters of cohesive
and cohesionless soils, height of excavation, nail characteristics (length, diameter, inclination), soil-nail interaction stress, and
the surcharge intensity on the backfill side. The influence of the above mentioned factors on the system behavior expressed by
the global safety factor, the maximum wall lateral displacement, the maximum excavation base heave, and the maximum
values of nails’ internal reactions (axial force, bending moment, shear force), is studied. The study produced useful design
charts for the geotechnical engineer.

It is realized that, increasing the shear strength parameters of soil or decreasing the retained height leads to enhance the
stability and reduce the maximum deformations and internal reactions in nails. Upper limits for the possible excavation
heights, associated with soil shear characteristics, are reported.

It is found that increasing nails’ length leads to slight increase in stability and decrease in maximum lateral displacement,
especially for low values of strength parameters. The maximum nails’ axial force is proportional to their penetration length
into cohesive soils. The results revealed minor effect of the soil-nail interaction stress, on the behavior, especially at high
values of shear parameters. The maximum nails’ axial force is inversely proportional to those stresses. Although the internal
reactions in nails are proportional to their diameter, the effect of the latter on the results is limited. Maximum values of the
global safety factor are attained at a nail inclination angle of (100). The maximum values of deformations, shear force, and
bending moment are increased considerably beyond this threshold whereas, a reduction in maximum nails’ axial force is
observed. Increasing the surcharge intensity on the backfill side leads to reduce the stability and increase the maximum
values of displacements and nails’ internal reactions. In general, the maximum values of nails’ shear force and bending
moment are small, and the principal resistance is attributed to the axial forces.




