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ABSTRACT

The aim of this research is to gain a more thorough understanding
of how soft clays can be modelled and predicted more accurately with
respect to primary consolidation settlements by using finite element
analysis, and how to cope with uncertainties that follow the selection of
soil parameters drawn from standard soil investigation reports. The testing
program includes determination of water content, specific gravity, particle
size distribution by sieve analysis and hydrometer and Atterberg limits.
The program also includes compaction test on soil samples, unconfined
compression test, consolidation test and triaxial compression test on
samples prepared at different water contents.

The natural soil used in this study is a brown soft clay soil brought
from “Al-Sadar’s Sewerage Net Project” in Al-Sadder site east of
Baghdad city and taken from a depth (2-4) m below the surface. Standard
tests were performed to determine the physical and chemical properties of
the soil. The grain size distribution of the soil used revealed that the soil
is composed of (6.9 %) sand, (93.1%) fines (silt and clay). Soil
classification (CL) is according to the Unified Soil Classification System
(USC). The finite element method is utilized to solve geotechnical
problems including this soil.

Two material models are adopted; Mohr-Coulomb and Soft Soil
model. The first case included embankment on soft soil, the second case
study included loading of a strip footing of two-layer soil which consists of
the soil tested. To compare the strength and weakness of the two material
models properly, a finite element computation is performed with the
PLAXIS 2D software for two cases of study. The case study 1 comprises
a 200 day consolidation analysis of embankment which is assumed to be

constructed of the solil tested.
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The design parameters adopted by two failure criteria; Mohr-
Coulomb and Soft Soil model were determined experimentally for a soil
from Baghdad city. The initial water content of soil samples play
controlling role in determination of soil strength and compressibility.
As the water content is increased from 15% to 25%, the undrained cohesion
is halved. On the other hand, the initial tangent modulus decreases five
times for same change in water content. Consolidation settlement analyses
for soft clays experiencing virgin compression should always be computed
with an advanced constitutive model that can incorporate a logarithmic
compression feature and a plastic hardening behavior.

As can be seen when analyzing the two case studies, projects with
soft clay subjected to virgin compression should benefit from the
implementation of the soft soil model during consolidation computations
rather than the Mohr-Coulomb model. Especially in case study two,
it was shown that the magnitude of consolidation settlements was much
larger for the soft soil model than any other method; the soft soil model
seems to predict more accurate settlements than the Mohr-Coulomb

model.
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