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Abstract

The study aims to find the factor of safety (F.S) values to
determine the stability of any slopes to prevent the failure and its
consequences of human and material losses. The study consists of two
parts: the first is theoretical (study of a theoretical clayey soil slopes)
of the effect of many variables affecting the F.S using a software
called (Geo-Studio2007).Studied variables such as shear strength
parameters, unit weight, water from water table or from rainfall and
loadings were considered. The second is a case study of the stability
of a natural slope consisting of several layers.

The main results for the theoretical part indicate that the higher

values of shear strength parameters lead to increase of the F.S. Also,
the safety factor values were negatively affected by the external load
status (250) kPa. A F.S reduction of (50.2%) was obtained at a lower
angle of (39.8°) compared with an angle (54.2°) without load. In the
other hand, the rain intensity of (10, 30, 50), for a period of (10-60)
days were also studied. It was observed that the value of the safety
factor decreased between (13.2%-19.9%) for rain intensity of
(10mm/day)and between(39.8%-56.3%) for rain intensity (50mm/day)
and for a period between(10-30days). More over a higher reduction
was obtained with an external load addition reaching to 76.2% for
intensity (50mm/day) for (10-40) days. Finally, The value of safety
factor reduced by(3.8%-26.6%) for unloaded and by (9.7%-56.8%)
for loaded slope, with water table in the range between (5-13) meters.
Treatment of critical slopes indicated that, the value of safety factor
increased by (63.2%-800.9%) when using anchors, micro-piles,
gabion, steps and steps with anchors.
The results obtained from the slope of a selected case study (Al
Bareed District) analysis showed that the slope failed with an external
load application of (250) kPa, when the intensity of rainfall (10, 30,
50) mm/day with different degrees of saturation. It is also shown that
the values of the safety factor gradually decrease until (95%) with the
higher rainfall intensity. Also, the slope fails when the water table
level rises to (12m) from the slope base and with load (150-500) kPa.
It is worth mentioning here that the value of the safety factor is
increased when using the treatment using micro-piles by (164.2%) ,
anchors by (196.8%) and retaining wall (177.7%) to treat the studied
critical slopes.



University of Mosul
College of Engineering

Numerical Analysis of Slopes Stability and
Methods of Treatment — Parametric Study

Enas Hisham Mohammed AL-haialy

M.S.c / Thesis
in
Civil Engineering
(Soil Mechanics)

Supervised by
Prof. Dr. Suhail Idrees Khattab

2019 A.D 1440 A.H



